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J2�bm`BM; 2M2`;v TQp2`iv, mM+Qp2`BM; i?2 KmHiBTH2
/BK2MbBQMb Q7 2M2`;v TQp2`iv

�m/`2v "2``v�-∗

�*A_1.- 98 #Bb- �p2Mm2 /2 H� "2HH2 :�#`B2HH2- N9dje LQ;2Mi@bm`@J�`M2 *2/2t- 6`�M+2

�#bi`�+i
AM/B+�iQ`b �`2 2bb2MiB�H iQQHb 7Q` KQMBiQ`BM; i?2 2pQHmiBQM Q7 2M2`;v TQp2`iv �M/ i�`;2iBM;
bmTTQ`i TQHB+B2bX A7 i?2 KmHiB/BK2MbBQM�H M�im`2 Q7 2M2`;v TQp2`iv Bb rB/2Hv `2+Q;MBb2/-
TQHB+v K�F2`b ;2M2`�HHv `2Hv QM � #m/;2i�`v �TT`Q�+?X h?Bb +?QB+2 Bb /2#�i2/ �M/ ?�b
bi`QM; TQHBiB+�H BKTHB+�iBQMbX h?Bb T�T2` �/QTib � #`Q�/2` /2}MBiBQM Q7 2M2`;v TQp2`iv
#�b2/ QM i?2 +�T�#BHBiv �TT`Q�+? �M/ �BKb iQ QT2`�iBQM�HBx2 BiX Ai /2p2HQTb � KmHiB@
/BK2MbBQM�H 2M2`;v TQp2`iv BM/2t UJ1SAV- r?B+? +QK#BM2b i?2 KmHiBTH2 7�+iQ`b i?�i
/Bb�/p�Mi�;2 ?Qmb2?QH/b BM i2`Kb Q7 2M2`;vX *QMi`�`v iQ 2tBbiBM; BM/B+�iQ`b- i?Bb M2r
BM/2t +�Tim`2b i?2 2M2`;v TQp2`iv 2tT2`B2M+2/ #v ?Qmb2?QH/b BM Bib /Bz2`2Mi /BK2MbBQMb-
7`QK }M�M+B�H #m`/2M iQ K�i2`B�H /2T`Bp�iBQM �M/ #2?�pBQm`�H `2bi`B+iBQMX hrQ BM/B+2b
�`2 /2bB;M2/, QM2 7Q` ?QmbBM; �M/ QM2 7Q` KQ#BHBivX _2bmHib bm;;2bi #m/;2i�`v BM/B+�iQ`b
+QmH/ H2�/ iQ BKTQ`i�Mi BM+HmbBQM �M/ 2t+HmbBQM 2``Q`b �b r2HH �b /BbiQ`i i?2 2p�Hm�iBQM Q7
bmTTQ`i TQHB+B2bX Zm�MiB}+�iBQM BM i?2 6`2M+? +QMi2ti #`BM;b M2r BMbB;?ib QM i?2 i�`;2i@
BM; Q7 TQHB+v `2bTQMb2b �M/ 2KT?�bBx2b i?2 M22/ iQ �//`2bb i?2 MQM@KQM2i�`v /BK2MbBQMb
Q7 2M2`;v TQp2`ivX

E2vrQ`/b, 1M2`;v TQp2`ivc JmHiB/BK2MbBQM�H K2�bm`2K2Mic 1M2`;v b2`pB+2bc AM+Hm@
bBQM �M/ 2t+HmbBQM 2``Q`bc >QmbBM; �M/ h`�MbTQ`i

C1G *H�bbB}+�iBQM, Ajk- Aj3- Z9- Z8e

∗*Q``2bTQM/BM; �mi?Q`X h2HX, YjjekN89ek8y
1K�BH �//`2bb, #2``v!+2Mi`2@+B`2/X7` U�m/`2v "2``vV



RX AMi`Q/m+iBQM
1M2`;v T`QpB/2b K�Mv 2bb2MiB�H b2`pB+2b BM /�BHv HB72- bm+? �b ?2�iBM;- i`�p2HBM;- HB;?iBM;
Q` `27`B;2`�iBM; 7QQ/X 1M2`;v TQp2`iv `272`b iQ ?Qmb2?QH/b r?Q 7�+2 /B{+mHiB2b iQ b�iBb7v
i?2b2 2bb2MiB�H 2M2`;v b2`pB+2bX .BbiBM+i 7`QK TQp2`iv- 2M2`;v TQp2`iv Bb �bbQ+B�i2/ rBi?
?�`K7mH +QMb2[m2M+2b 7Q` ?2�Hi?- r2HH@#2BM; �M/ bQ+B�H BM+HmbBQM U>2�Hv- kyyjc GB//2HH
�M/ JQ``Bb- kyRyc "`�m#�+?- kyRRc Gm+�b 2i �HX- kyReVX �b bm+?- Bi ?�b �M BM/B`2+i
2z2+i QM p�`BQmb TQHB+v �`2�b @ ?2�Hi?- 2MpB`QMK2Mi- T`Q/m+iBpBiv @ �M/ `2/m+BM; 2M2`;v
TQp2`iv +QmH/ #`BM; KmHiBTH2 #2M2}ibX JQ`2Qp2`- bQK2 2MpB`QMK2Mi�H TQHB+B2b- #2+�mb2
i?2v `�Bb2 i?2 T`B+2 Q7 2M2`;v- �`2 HBF2Hv iQ r2�F2M T�`i Q7 i?2 TQTmH�iBQM US�``v 2i �HX-
kyy8c 6mHH2`iQM- kyy3VX �b bm+?- 2M2`;v TQp2`iv +�MMQi #2 b2T�`�i2/ 7`QK 2+QHQ;B+�H
Bbbm2bX h?2 };?i �;�BMbi 2M2`;v TQp2`iv ?�b `2+2MiHv #22M B/2MiB}2/ �b QM2 Q7 i?2 K�BM
T`BQ`BiB2b #v TQHB+v@K�F2`b BM 1m`QT2 U*H2�M 1M2`;v 7Q` �HH 1m`QT2�Mb S�+F�;2 BM kyReV
�M/ BM i?2 rQ`H/ Uambi�BM�#H2 .2p2HQTK2Mi :Q�Hb 7Q` kyR8@kyjyVX h?mb- 2Mbm`BM; � 7�B`
2+QHQ;B+�H i`�MbBiBQM 2KT?�bBx2b i?2 M22/ iQ BKTH2K2Mi TQHB+B2b iQ bmTTQ`i i?2 2M2`;v
TQQ`X

h?2 /2bB;M Q7 �TT`QT`B�i2 BM/B+�iQ`b Q7 2M2`;v TQp2`iv Bb i?2`27Q`2 M22/2/ iQ KQMBiQ`
i?2 T?2MQK2MQM �M/ ;mB/2 i?2 i�`;2iBM; Q7 TQHB+v `2bTQMb2bX u2i- 2tBbiBM; BM/B+�iQ`b
Q7 2M2`;v TQp2`iv `�Bb2 bQK2 +QM+2`Mb Uh?QKbQM 2i �HX- kyRdVX h?2 2ti2Mi Q7 i?2 T?2@
MQK2MQM �M/ i?2 TQTmH�iBQMb B/2MiB}2/ �`2 MQi i?2 b�K2 7`QK QM2 BM/B+�iQ` iQ �MQi?2`
UG2;2M/`2 �M/ _B++B- kyR8c AK#2`i 2i �HX- kyRec q�//�Kb S`B+2 2i �HX- kyRkVX h?2b2
/Bz2`2M+2b �`2 T`Q#H2K�iB+ 7Q` Tm#HB+ �+iQ`bX A7 BM�/2[m�i2Hv i�`;2i2/- 2M2`;v TQp2`iv
TQHB+B2b K�v KBbb i?2B` BMi2M/2/ Tm`TQb2X

JQ`2 BKTQ`i�MiHv- B7 i?2`2 Bb � H�`;2 +QMb2Mbmb QM i?2 KmHiB/BK2MbBQM�H M�im`2 Q7
2M2`;v TQp2`iv- TQHB+v K�F2`b ;2M2`�HHv `2Hv QM � #m/;2i�`v �TT`Q�+?X �Hi?Qm;? i?2v
T`QpB/2 bQK2 2bb2MiB�H BM7Q`K�iBQM- i?2v +�Tim`2 QMHv � T�`iB�H TB+im`2 Q7 i?2 2M2`;v
TQp2`iv Uh?QKbQM 2i �HX- kyRdVX S`BQ` rQ`F ?�b KQbiHv +QMbBbi2/ BM +QKT�`BM; �/p�Mi�;2b
�M/ /`�r#�+Fb �KQM; /Bz2`2Mi #m/;2i�`v K2�bm`2b UJQQ`2- kyRkc >BHHb- kyRR- kyRkVX
h?Bb /Q2b MQi i2HH mb iQ r?�i 2ti2Mi #m/;2i�`v BM/B+�iQ`b bm++22/ Q` MQi iQ +�Tim`2
i?2 MQM@#m/;2i�`v /BK2MbBQMb Q7 2M2`;v TQp2`ivX *QMb2[m2MiHv i?2`2 Bb � H�`;2 +QMi`�bi
#2ir22M bBKTHBbiB+ BM/B+�iQ`b �M/ � #`Q�/2` #mi MQi v2i QT2`�iBQM�H +?�HH2M;2X

LQi Km+? ?�b #22M /QM2 iQ BM+Hm/2 i?2 p�`BQmb /BK2MbBQMb Q7 2M2`;v TQp2`iv BMiQ �
bBM;H2 BM/2t UhB`�/Q >2``2`Q- kyRdVX A7 � 72r �mi?Q`b ?�p2 T`QTQb2/ KmHiB/BK2MbBQM�H
K2�bm`2b- ?Qr2p2` i?2v /B/ Bi b2T2`�i2Hv- rBi?Qmi +QKT�`BM; i?2B` `2bmHib rBi? #m/;2i�`v
K2�bm`2b U>2�Hv �M/ *HBM+?- kyykc Lmbb#�mK2` 2i �HX- kyRkc h?QKbQM �M/ aM2HH- kyRjc
PFmb?BK�- kyRdc *?�`HB2` �M/ G2;2M/`2- kyReVX PM2 +�M [m2biBQM r?2i?2` � #m/;2i�`v
�TT`Q�+? +QMbiBimi2b � ;QQ/ T`Qtv 7Q` [m�MiB7vBM; 2M2`;v TQp2`ivX "2+�mb2 Bi Bb Km+?
bBKTH2` iQ BKTH2K2Mi @ Bi Bb H2bb /�i� BMi2MbBp2 @ Bi +QmH/ #2 i?2 T`272`2/ QTiBQM 7Q` TQHB+v
K�F2`bX >Qr2p2`- B7 Bi H2�/b iQ BKTQ`i�Mi BM+HmbBQM �M/ 2t+HmbBQM 2``Q`b- i?2M Bi +QmH/
KBb;mB/2 i?2 i�`;2iBM; Q7 bmTTQ`i TQHB+vX aBKBH�`Hv B7 � #m/;2i�`v �TT`Q�+? 7�BHb iQ +Qp2`
bQK2 /BK2MbBQMb Q7 2M2`;v TQp2`iv- i?2M Bi +QmH/ ?B/2 2pQHmiBQM BM i?Qb2 /BK2MbBQMb �M/
/BbiQ`i i?2 2p�Hm�iBQM Q7 `2H�i2/ bmTTQ`i TQHB+B2bX

h?Bb T�T2` �BKb �i #mBH/BM; � M2r K2�bm`2K2Mi �#H2 iQ �++QmMi 7Q` � KQ`2 +QKT`2@
?2MbBp2 pBbBQM Q7 2M2`;v TQp2`ivX .`�rBM; QM i?2 rQ`F Q7 .�v 2i �HX UkyReV- A BMi2`T`2i
2M2`;v TQp2`iv BM i?2 +�T�#BHBiv 7`�K2rQ`F �b Ǵi?2 BM�#BHBiv iQ �+?B2p2 2bb2MiB�H +�T�@
#BHBiB2b `2bmHiBM; /B`2+iHv Q` BM/B`2+iHv 7`QK BMbm{+B2Mi �++2bb iQ �zQ`/�#H2- `2HB�#H2 �M/
b�72 2M2`;v b2`pB+2b- i�FBM; BMiQ �++QmMi `2�bQM�#H2 �M/ �p�BH�#H2 �Hi2`M�iBp2 K2�Mb Q7

k



�+?B2pBM; i?2b2 +�T�#BHBiB2bǴX hQ QT2`�iBQM�HBb2 i?Bb /2}MBiBQM- A +QK#BM2 i?2 /Bz2`2Mi
/BK2MbBQMb Q7 2M2`;v TQp2`iv rBi?BM � bBM;H2 BM/2t @ i?2 KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv
BM/2t UJ1SAV @ mbBM; i?2 /Qm#H2 i?`2b?QH/ K2i?Q/QHQ;v U�HFB`2 �M/ 6Qbi2`- kyRRVX Ai
�HHQrb iQ +�Tim`2 i?2 /Bz2`2Mi 7�+iQ`b i?�i /Bb�/p�Mi�;2 ?Qmb2?QH/b BM i2`Kb Q7 2M2`;v-
7`QK }M�M+B�H #m`/2M iQ K�i2`B�H /2T`Bp�iBQM �M/ #2?�pBQm`�H `2bi`B+iBQMX hrQ BM/B+2b
�`2 /2bB;M2/, QM2 7Q` ?QmbBM; �M/ QM2 7Q` KQ#BHBivX

A i?2M b?Qr ?Qr i?2b2 M2r BM/B+2b- #2+�mb2 i?2v �//`2bb ?Qmb2?QH/bǶ +mKmH�iBp2
/Bb�/p�Mi�;2b- +�M ?2HT HBKBi i?2 BM+HmbBQM �M/ 2t+HmbBQM 2``Q`b #H�K2/ QM #m/;2i�`v
�TT`Q�+?2bX *QM+`2i2Hv- i?2 KQ`2 � ?Qmb2?QH/ Bb B/2MiB}2/ BM /Bz2`2Mi 7�+iQ`b- i?2 KQ`2
T`Q#H2K�iB+ Bib bBim�iBQM Bb HBF2Hv iQ #2X am+? �M �TT`Q�+? Qz2`b � KQ`2 +QKT`2?2MbBp2
�M/ `Q#mbi TB+im`2 Q7 2M2`;v TQp2`iv +QKT�`2/ iQ 2tBbiBM; BM/B+�iQ`bX lHiBK�i2Hv- i?2
�BK Q7 i?Bb bim/v Bb MQi bQ Km+? iQ +QMbi`m+i � T2`72+i BM/2t- #mi `�i?2` iQ b?Qr i?�i
K2�bm`BM; 2M2`;v TQp2`iv �b � KmHiB/BK2MbBQM�H +QM+2Ti ?�b bi`QM; TQHBiB+�H BKTHB+�iBQMb
BM i2`Kb Q7 +?�`�i2`BxBM; i?2 T?2MQK2MQM �M/ i�`;2iBM; bmTTQ`i TQHB+B2bX

AKTH2K2Mi�iBQM �M/ +QKT�`BbQM rBi? 2tBbiBM; BM/B+�iQ`b Bb BHHmbi`�i2/ rBi? �M �TTHB@
+�iBQM iQ i?2 6`2M+? +�b2 bim/v #�b2/ QM i?2 bm`p2v S?2#mb kyRkX

h?2 `2bi Q7 i?Bb T�T2` Bb Q`;�MBb2/ �b 7QHHQrbX h?2 b2+QM/ b2+iBQM KQiBp�i2b i?2
/2}MBiBQM Q7 2M2`;v TQp2`iv `2i�BM2/ BM i?Bb T�T2` �M/ `2pB2rb 2tBbiBM; �ii2KTib iQ
K2�bm`2 2M2`;v TQp2`iv �b � KmHiB/BK2MbBQM�H +QM+2TiX h?2 i?B`/ b2+iBQM /2b+`B#2b i?2
K2i?Q/QHQ;v mb2/ iQ #mBH/ i?2 JmHiB/BK2MbBQM�H 1M2`;v SQp2`iv AM/2t UJ1SAVX h?2
bm`p2v /�i� �M/ i?2 +QMbi`m+iBQM Q7 i?2 BM/2t �/QTi2/ BM ?QmbBM; �M/ i`�MbTQ`i BM i?2
6`2M+? +�b2 bim/v �`2 T`2b2Mi2/X h?2 7Qm`i? b2+iBQM /2b+`B#2b i?2 K�BM `2bmHib QM i?2
BM+B/2M+2 Q7 2M2`;v TQp2`iv- i?2 +QKT�`BbQM rBi? 2tBbiBM; BM/B+�iQ`b �M/ i?2 +QKTQbBiBQM
Q7 2M2`;v TQp2`ivX h?2 }7i? b2+iBQM /Bb+mbb2b TQHB+v BKTHB+�iBQMb �M/ i?2 �TTHB+�#BHBiv Q7
i?2 J1SA- #27Q`2 +QM+Hm/BM;X

kX "�+F;`QmM/
kXRX *QM+2Tim�HBbBM; 2M2`;v TQp2`iv
.2}MBiBQMb Q7 2M2`;v TQp2`iv p�`v rB/2Hv BM i?2 HBi2`�im`2X S�`i Q7 i?2 /B{+mHiv BM
�;`22BM; QM � b�iBb7�+iQ`v /2}MBiBQM HB2b BM i?2 7�+i i?�i 2M2`;v Bb MQi �M 2M/ BM Bib2H7-
#mi � p2+iQ` iQ 7mH}HH � b2i Q7 2M2`;v b2`pB+2bX Ai Bb �HbQ /B{+mHi iQ bT2+B7v � bBKTH2
+`Bi2`BQM 7Q` /2i2`KBMBM; r?2i?2` � H2p2H Q7 2M2`;v b2`pB+2b Bb �++2Ti�#H2 Q` MQiX h?Bb
b2+iBQM `2pBbBib i?2 +QM+2Ti Q7 2M2`;v TQp2`iv �M/ KQiBp�i2b i?2 /2}MBiBQM `2i�BM2/ BM
i?Bb T�T2`X

h?2 i2`KBMQHQ;v Q7 2M2`;v TQp2`iv- Q` 7m2H TQp2`iv- r�b #Q`M BM i?2 lMBi2/ EBM;/QK
BM i?2 RNdyb 7QHHQrBM; �M BM+`2�b2 BM rBMi2` KQ`i�HBiv �b � `2bmHi Q7 `BbBM; 2M2`;v T`B+2bX AM
i?2 �+�/2KB+ HBi2`�im`2- i?2 i2`K r�b }`bi mb2/ #v "`�/b?�r �M/ >miiQM URN3jV iQ `272`
iQ ?Qmb2?QH/b r?Q ?�p2 /B{+mHiv BM �/2[m�i2Hv ?2�iBM; i?2B` ?QK2bX AM RNNR- "Q�`/K�M
URNNRV T`QTQb2/ � KQ`2 QT2`�iBQM�H /2}MBiBQM- r?B+? r�b �/QTi2/ #v i?2 lE ;Qp2`MK2MiX
h?2b2 �`2 ?Qmb2?QH/b i?�i bT2M/ KQ`2 i?�M RyW Q7 i?2B` BM+QK2 QM 2M2`;vX h?Bb /2}MBiBQM
Bb 2ti2M/2/ iQ BM+Hm/2 2M2`;v b2`pB+2b Qi?2` i?�M ?2�iBM;, HB;?iBM;- +QQFBM;- �M/ b2`pB+2b
T`QpB/2/ #v Qi?2` 2H2+i`B+�H 2[mBTK2MiX Ai ?�b bBM+2 #2+QK2 � `272`2M+2 �M/ Bb rB/2Hv
mb2/ BM Qi?2` /2p2HQT2/ +QmMi`B2bX AM kyRj- i?2 lE ;Qp2`MK2Mi `2pB2r2/ Bib /2}MBiBQM
�M/ U>BHHb- kyRR- kyRkV, � ?Qmb2?QH/ Bb b�B/ iQ #2 2M2`;v TQQ` B7 ?2 M22/b iQ bT2M/ KQ`2

j



i?�M i?2 M�iBQM�H K2/B�M �M/ B7 ?2 ?�/ � `2bB/m�H BM+QK2 #2HQr i?2 BM+QK2 TQp2`iv HBM2-
B7 Bi bT2Mi i?�i �KQmMiX h?Bb BM/B+�iQ`- +�HH2/ GQr AM+QK2 >B;? *Qbib UGA>*V- 7Q+mb2b
QM i?2 H2�bi 2{+B2Mi /r2HHBM;b Q++mTB2/ #v HQr@BM+QK2 ?Qmb2?QH/bX h?2b2 irQ /2}MBiBQMb
@ 2M2`;v 2tT2M/Bim`2 `�iBQ �M/ GA>* @ `2H�i2 iQ #m/;2i�`v BM/B+�iQ`bX h?2v bT2+B7v bQK2
bi�iBbiB+�H +`Bi2`B� QM i?2 2M2`;v bT2M/BM; iQ B/2MiB7v i?2 2M2`;v TQQ`X �b bm+?- i?2v
BKTHB+BiHv �bbmK2 i?2 2M2`;v bT2M/BM; +�M `2p2�H i?2 p�`BQmb /B{+mHiB2b ?Qmb2?QH/b K22i
iQ 7mH}H 2bb2MiB�H 2M2`;v b2`pB+2b- � TQbBiBQM i?�i Bb MQi rB/2Hv �++2Ti2/ UhB`�/Q >2``2`Q-
kyRdc h?QKbQM 2i �HX- kyRdVX A7 bm+? /2}MBiBQMb +�M #2 p�Hm2/ 7Q` i?2B` QT2`�#BHBiv-
?Qr2p2` i?2v K�v KBb`2T`2b2Mi i?2 T?2MQK2MQM �M/ KBb;mB/2 TQHB+v K�F2`bX

h?2 bBim�iBQMb 7�+2/ #v 2M2`;v TQQ` �`2 /Bp2`b2- r?B+? +�HHb 7Q` �+FMQrH2/;BM; i?2
KmHiB/BK2MbBQM�H M�im`2 Q7 2M2`;v TQp2`iv BM Bib i?2 /2}MBiBQM �M/ K2�bm`2K2Mi UhB`�/Q >2`@
`2`Q- kyRdVX AM i?Bb T2`bT2+iBp2- i?2 rQ`F Q7 .�v 2i �HX UkyReV K�F2b �M BKTQ`i�Mi KQp2 BM
i?�i /B`2+iBQMX h?2 �mi?Q`b +QM+2Tim�HBb2 2M2`;v mb2b BM i?2 +�T�#BHBiv bT�+2 Q7 �K�`iv�
a2MR Ua2M- RNNkVX h?2v ?B;?HB;?i +�T�#BHBiB2b +�M `272` iQ T?vbB+�H ?2�Hi?- r2HH@#2BM;-
[m�HBiv Q7 HB72- bQ+B�H BM+HmbBQM- HBpBM; +QM/BiBQMb �M/ bQ QMX h?2b2 bQ@+�HH2/ #�bB+ +�T�#BH@
BiB2b i?2M `272` iQ � MmK#2` Q7 b2+QM/�`v +�T�#BHBiB2b @ r�b?BM; QM2Ƕb +HQi?2b- T`2T�`BM;
K2�Hb- ;QBM; iQ i?2 /Q+iQ`Ƕb Q{+2 @ r?B+? BM im`M `272` iQ 2M2`;v b2`pB+2b @ HB;?iBM;- ?2�i@
BM; QM2Ƕb ?QK2- `27`B;2`�iBM; �M/ +QQFBM; 7QQ/- KQpBM; �`QmM/ @ r?B+? BM i?2 2M/ `272` iQ
i?2 bmTTHv Q7 2M2`;v @ 2H2+i`B+Biv- M�im`�H ;�b- T2i`QH- /B2b2H Ub22 };m`2 RVX "�b2/ QM i?�i
�TT`Q�+?- i?2v /2}M2 2M2`;v TQp2`iv �b Ǵi?2 BM�#BHBiv iQ �+?B2p2 2bb2MiB�H +�T�#BHBiB2b
`2bmHiBM; /B`2+iHv Q` BM/B`2+iHv 7`QK BMbm{+B2Mi �++2bb iQ �zQ`/�#H2- `2HB�#H2 �M/ b�72 2M@
2`;v b2`pB+2b- i�FBM; BMiQ �++QmMi `2�bQM�#H2 �M/ �p�BH�#H2 �Hi2`M�iBp2 K2�Mb Q7 �+?B2pBM;
i?2b2 +�T�#BHBiB2bǴX am+? /2}MBiBQM K�F2b Bi TQbbB#H2 iQ `2+Q;MBb2 i?2 /Bp2`bBiv Q7 i?2
BKT�+ib Q7 2M2`;v TQp2`iv �M/ Bi Qz2`b M2r b+QT2 7Q` �+iBQM- r?B+? Bb T�`iB+mH�`Hv mb27mH
BM i?2 +m``2Mi +QMi2ti Q7 };?iBM; +HBK�i2 +?�M;2 �M/ `2/m+BM; 2M2`;v +QMbmKTiBQMkX

Energy
supply 
•Electricity
•Naturel gas
•Heating oil 
•Gasoline
•Diesel, etc. 

Energy
services
•Lighting
•Heating/cooling
•Refrigerating 
•Traveling, etc. 

Secondary
capabilities
•Washing clothes
•Preparing food
•Visiting the
doctor, shopping,
commuting, etc. 

Basic
capabilities 
•Good health
•Well-being 
•Quality of life
•Social
inclusion, etc.

Improve access to 
clean and affordable 

energy for all
Improve the efficiency 

of infrastructure, 
buildings, vehicles 

and appliances

Modify norms 
and adapt 

consumption 
practices

Provide for specific 
needs and support 

alternatives to energy 
services

6B;m`2 R, *QM+2Tim�HBbBM; 2M2`;v mb2b BM i?2 +�T�#BHBiv bT�+2 U�/�Ti2/ 7`QK .�v 2i �HX UkyReVV

h?Bb T�T2` `2HB2b QM i?2 rQ`F Q7 .�v 2i �HX UkyReV iQ [m�MiB7v 2M2`;v TQp2`iv �b

Rh?2 +�T�#BHBiv �TT`Q�+? ?�b +QMi`B#mi2/ iQ BM~m2M+BM; i?2 r�v BM r?B+? r2HH@#2BM; Bb +QM+2Bp2/ �M/
K2�bm`2/ �i i?2 BMi2`M�iBQM�H H2p2H UaiB;HBix 2i �HX- kyyNVX Ai ?�b bmTTQ`i2/ i?2 +`2�iBQM Q7 KmHiB/BK2M@
bBQM�H BM/B+�iQ`b- r?B+? T`QpB/2 +QKTH2K2Mi�`v BM7Q`K�iBQM iQ KQM2i�`v �TT`Q�+?2b- BM+Hm/BM; i?2 >.A
�M/ i?2 JSAX am+? �M �TT`Q�+? /BbiBM;mBb?2b #2ir22M r?�i BM/BpB/m�Hb �`2 7`22 iQ /Q U+�T�#BHBiB2bV �M/
r?�i i?2v /Q U7mM+iBQMMBM;bVX

kSQHB+v `2bTQMb2b +�M i?mb #2 TQbBiBQM2/ �i /Bz2`2Mi H2p2Hb, BKT`Qp2 �++2bb iQ +H2�M �M/ �zQ`/�#H2
2M2`;v 7Q` �HHc BKT`Qp2 i?2 2{+B2M+v Q7 BM7`�bi`m+im`2- #mBH/BM;b- p2?B+H2b �M/ �TTHB�M+2bc 2Mbm`2 i?�i
i?2 bT2+B}+ M22/b Q7 +2`i�BM pmHM2`�#H2 TQTmH�iBQMb �`2 K2i �M/ T`QpB/2 �Hi2`M�iBp2b iQ 2M2`;v b2`pB+2bc
�b r2HH �b KQ/B7v MQ`Kb �M/ �/�Ti +QMbmKTiBQM T`�+iB+2bX
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� KmHiB/BK2MbBQM�H +QM+2TiX h?2 �TT`Q�+? Bb #`Q�/2M2/ iQ BM+Hm/2 i`�MbTQ`i 2M2`;v
BM �//BiBQM iQ ?QmbBM; 2M2`;vX AM/22/- �M BM+`2�b2 BM 7m2H T`B+2b +QmH/ r2�F2M T�`i Q7
i?2 TQTmH�iBQM BM � +QMi2ti r?2`2 K�Mv ?Qmb2?QH/b ?�p2 MQ �/2[m�i2 �Hi2`M�iBp2 iQ
+�` mb�;2 BM i?2B` /�BHv HB72, iQ +QKKmi2- iQ b?QT- iQ ;Q iQ i?2 /Q+iQ`- iQ pBbBi 7�KBHv
�M/ 7`B2M/b- 2i+X U"2``v 2i �HX- kyRec J�iiBQHB 2i �HX- kyRdVX �MQi?2` KQiBp�iBQM 7Q`
2p�Hm�iBM; 2M2`;v TQp2`iv BM #Qi? b2+iQ`b Bb iQ �M�Hvb2 r?2i?2` ?Qmb2?QH/b �z2+i2/ �`2
i?2 b�K2 Q` /Bz2`X h?2v K�v bmz2` 7`QK � /Qm#H2 T2M�Hiv B7 i?2v +mKmH�i2 TQQ` ?QmbBM;
+?�`�+i2`BbiB+b �M/ TQQ` KQ#BHBiv +QM/BiBQMbX h?Bb bim/v rBHH b22F iQ /2i2`KBM2 iQ r?B+?
2ti2Mi ?Qmb2?QH/b �z2+i2/ #v 2M2`;v TQp2`iv BM ?QmbBM; �`2 i?2 b�K2 Q` /Bz2` 7`QK i?Qb2
�z2+i2/ BM KQ#BHBivX

kXkX J2�bm`BM; 2M2`;v TQp2`iv �b � KmHiB/BK2MbBQM�H +QM+2Ti
Zm2biBQMb Q7 KmHiB/BK2MbBQM�H K2�bm`2b ?�p2 #22M bim/B2/ 2ti2MbBp2Hv BM Qi?2` }2H/b-
2bT2+B�HHv TQp2`iv U"Qm`;mB;MQM �M/ *?�F`�p�`iv- kyyjc �iFBMbQM- kyyjc �HFB`2 �M/ 6Qb@
i2`- kyRRVX Ai `2bmHi2/ BM i?2 T`Q/m+iBQM Q7 +QM+2Tim�H 7`�K2rQ`Fb �M/ KmHiB/BK2MbBQM�H
BM/B+2bX h?2 /Qm#H2 i?`2b?QH/ K2i?Q/QHQ;v Bb QM2 Q7 i?2 K2i?Q/b i?�i ?�p2 #22M �TTHB2/
iQ 2p�Hm�i2 KmHiB/BK2MbBQM�H TQp2`ivj- #�b2/ QM i?2 +�T�#BHBiv �TT`Q�+? U�HFB`2 �M/
6Qbi2`- kyRRVX AM bm+? �TT`Q�+?- TQp2`iv +�M #2 [m�MiB}2/ �i 2�+? ?Qmb2?QH/ H2p2H mbBM;
�p�BH�#H2 BM7Q`K�iBQMX h?Bb K2i?Q/ +QmH/ K22i i?2 m`;2Mi M22/ 7Q` #2ii2` 2p�Hm�iBM;
KmHiB/BK2MbBQM�H 2M2`;v TQp2`ivX

h�#H2 R, _2pB2r Q7 2tBbiBM; KmHiB/BK2MbBQM�H K2�bm`2b Q7 2M2`;v TQp2`iv

aim/v LmK#2` Q7
BM/B+�iQ`b

A/2MiB}2/ �b 2M2`;v TQQ`
B7 /2T`Bp2/ BMXXX

G2p2H Q7
2M2`;v TQp2`iv

*QmMi`v
+Qp2`2/

>2�Hv 2i �HX
kyyk

e BM/B+�iQ`b
Uj Q#D2+iBp2 Y
j bm#D2+iBp2V

L� q2B;?i2/ �`Bi?K2iB+
K2�M Q7 2�+? BM/B+�iQ`

R9 1m`QT2�M
+QmMi`B2b

h?QKbQM 2i �HX
kyRj

j BM/B+�iQ`b
UR Q#D2+iBp2 Y
k bm#D2+iBp2V

L� q2B;?i2/ �`Bi?K2iB+
K2�M Q7 2�+? BM/B+�iQ`

k8 1m`QT2�M
+QmMi`B2b

*?�`HB2` 2i �HX
kyRe

j BM/B+�iQ`b
Uk #m/;2i�`v Y
R Q#D2+iBp2V

L� q2B;?i2/ ;2QK2i`B+
K2�M Q7 2�+? BM/B+�iQ` 6`�M+2

PFmb?BK�
kyRd

j BM/B+�iQ`b
Uk #m/;2i�`v Y
R Q#D2+iBp2V

�HH j BM/B+�iQ`b
UBMi2`b2+iBQM �TT`Q�+?V

a?�`2 Q7 ?Qmb2?QH/b
B/2MiB}2/ 2M2`;v TQQ` C�T�M

Lmbb#�mK2`
2i �HX- kyRk

e BM/B+�iQ`b
U�HH Q#D2+iBp2V � jyW Q7 BM/B+�iQ`b a?�`2 Q7 ?Qmb2?QH/b

B/2MiB}2/ 2M2`;v TQQ`
kN �7`B+�M
+QmMi`B2b

u2i 72r bim/B2b ?�p2 �//`2bb2/ i?2 KmHiB/BK2MbBQM�H M�im`2 Q7 2M2`;v TQp2`iv bQ 7�`X
h�#H2 R bmKK�`Bx2b 2tBbiBM; �ii2KTib �M/ i?2B` K�BM +?�`�+i2`BbiB+bX h?2 }p2 bim/B2b
`2Hv QM /Bz2`2Mi K2i?Q/QHQ;B2b iQ [m�MiB7v 2M2`;v TQp2`ivX h?`22 bim/B2b 2biBK�i2 2M2`;v
TQp2`iv �b i?2 r2B;?i2/ �`Bi?K2iB+ Q` ;2QK2i`B+ K2�M Q7 /Bz2`2Mi BM/B+�iQ`b U>2�Hv �M/
*HBM+?- kyykc h?QKbQM �M/ aM2HH- kyRjc *?�`HB2` �M/ G2;2M/`2- kyReVX >Qr2p2` bm+?
K2i?Q/b �`2 HBKBi2/ BM Bib �TTHB+�#BHBivX h?2v /Q MQi �HHQr iQ B/2MiB7v r?Q Bb 2M2`;v TQQ`

jAi ?�b #22M BMi2MbBp2Hv mb2/ iQ 2p�Hm�i2 TQp2`iv BM /2p2HQTBM; +QmMi`B2b- �M/ KQ`2 `2+2MiHv BM bQK2
/2p2HQT2/ +QmMi`B2b- bm+? �b BM 1m`QT2X
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Q` MQi �i i?2 2M/ Q7 i?2 T`Q+2bbX h?2 }M�H K2�bm`2 /Q2b MQi `2T`2b2Mi �+im�H BM+B/2M+2-
#mi �M �p2`�;2 BM+B/2M+2 Q7 /Bz2`2Mi BM/B+�iQ`bX h?Qm;? QM2 FMQrb B7 � ?Qmb2?QH/ Bb
B/2MiB}2/ Q` MQi #v �M BM/BpB/m�H BM/B+�iQ`- Bi /Q2b MQi i2HH mb r?B+? ?Qmb2?QH/b �`2
B/2MiB}2/ 2M2`;v TQQ` mM/2` i?2 }M�H �;;`2;�i2/ K2�bm`2X h?mb i?2 BMi2`T`2i�iBQM Bb
MQi BMimBiBp2 �M/ Bi #`BM;b QMHv HBKBi2/ BM7Q`K�iBQM QM i?2 /2bB;M �M/ i�`;2iBM; Q7 bmTTQ`i
TQHB+B2bX h?2 irQ H�bi bim/B2b Qp2`+QK2 i?Bb /`�r#�+F #v `2HvBM; QM �M B/2MiB}+�iBQM �M/
�;;`2;�iBQM K2i?Q/ ULmbb#�mK2` 2i �HX- kyRkc PFmb?BK�- kyRdVX h?2v #Qi? �TTHv i?2
/Qm#H2 i?`2b?QH/ K2i?Q/QHQ;vX u2i i?2b2 irQ bim/B2b �`2 HBKBi2/ BM i?2B` b+QT2, QM2
bim/v `2HB2b 2bb2MiB�HHv QM #m/;2i�`v BM/B+�iQ`b @ 7Q` r?B+? +`BiB+b r2`2 bi`2bb2/ �#Qp2 @
r?BH2 i?2 Qi?2` Bb `2H�i2/ iQ /2p2HQTBM; +QmMi`B2b @ r?2`2 K�MB72bi�iBQMb Q7 2M2`;v TQp2`iv
�`2 Q7 /Bz2`2Mi M�im`2X h?2 }p2 bim/B2b- �M/ i?2B` /2i�BH2/ b2i Q7 BM/B+�iQ`b- �`2 7m`i?2`
/2b+`B#2/ BM �TT2M/Bt �X

AM i?2 7QHHQrBM;- A T`QTQb2 iQ /2bB;M � bBM;H2 BM/2t- r?B+? ?�b i?2 bvMi?2iB+ �bT2+i
Q7 mMB/BK2MbBQM�H BM/B+�iQ`b- #mi r?B+? �++QmMib 7Q` i?2 KmHiBTH2 /BK2MbBQMb Q7 2M2`;v
TQp2`ivX h?2`27Q`2 Bi Bb +HQb2` iQ i?2 �+im�H 2tT2`B2M+2 Q7 ?Qmb2?QH/bX h?Bb BM/2t 7Q+mb2b
QM i?2 +QK#BM�iBQM Q7 7�+iQ`b i?�i Tmi ?Qmb2?QH/b �i � /Bb�/p�Mi�;2 r?2M Bi +QK2b iQ
2M2`;v- BM i?2 +QMi2ti Q7 /2p2HQT2/ +QmMi`B2bX hrQ BM/B+2b �`2 2p�Hm�i2/, QM2 7Q` ?QmbBM;
�M/ QM2 7Q` i`�MbTQ`iX h?2 irQ b2+iQ`b �`2 �M�Hvb2/ b2T�`�i2Hv #2+�mb2 /B{+mHiB2b BM QM2
b2+iQ` /Q MQi +QKT2Mb�i2 rBi? /B{+mHiB2b BM i?2 Qi?2` b2+iQ`X

jX J2i?Q/QHQ;v
h?Bb bim/v /`�rb QM i?2 HBi2`�im`2 iQ K2�bm`2 KmHiB/BK2MbBQM�H TQp2`iv �M/ �TTHB2b Bi iQ
/�i� QM 2M2`;v b2`pB+2bX h?2 T`QTQb2/ K2i?Q/QHQ;v Bb +QKKQM iQ K�Mv K2�bm`2b- r?B+?
�`2 /BpB/2/ BMiQ irQ bi2Tb, �M B/2MiB}+�iBQM bi2T 7QHHQr2/ #v �M �;;`2;�iBQM bi2T Ua2M-
RNdeVX h?2 B/2MiB}+�iBQM bi2T /2}M2b i?`2b?QH/b 7Q` /BbiBM;mBb?BM; #2ir22M 2M2`;v TQQ`
�M/ MQM 2M2`;v TQQ` ?Qmb2?QH/bX h?2 �;;`2;�iBQM bi2T #`BM;b iQ;2i?2` i?2 +?�`�+i2`BbiB+b
Q7 2M2`;v TQQ` rBi?BM � M2r ;HQ#�H BM/2t Q7 KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv9X

6Q` i?2 B/2MiB}+�iBQM bi2T- 2M2`;v TQQ` �`2 B/2MiB}2/ �++Q`/BM; iQ i?2 /Qm#H2 i?`2b?@
QH/ K2i?Q/ /2p2HQT2/ #v �HFB`2 �M/ 6Qbi2` U�HFB`2 �M/ 6Qbi2`- kyRRVX am+? K2i?Q/ Bb
� `2+2Mi +QMi`B#miBQM r?B+? #`BM;b K�Mv mb27mH T`QT2`iB2b Ub22 �TT2M/Bt "VX h?2 }`bi
i?`2b?QH/ Bb bT2+B}+ iQ 2�+? BM/B+�iQ`X �b bm+?- � i?`2b?QH/ Bb b2i 7Q` 2�+? BM/B+�iQ`
BM/BpB/m�HHv �M/ B/2MiB}2b r?2i?2` Q` MQi � ?Qmb2?QH/ Bb /Bb�/p�Mi�;2/ BM i?Bb BM/B+�iQ`X
h?2 b2+QM/ i?`2b?QH/ /2}M2b ?Qr /Bb�/p�Mi�;2/ � ?Qmb2?QH/ Kmbi #2 BM Q`/2` iQ #2 +QM@
bB/2`2/ 2M2`;v TQQ`X .Bz2`2Mi r2B;?ib +�M #2 �TTHB2/ iQ i?2 BM/B+�iQ`bX A7 �HH BM/B+�iQ`b
?�p2 �M 2[m�H r2B;?i- i?2 b2+QM/ i?`2b?QH/ Bb bBKTHv i?2 MmK#2` Q7 BM/B+�iQ`b BM r?B+?
� ?Qmb2?QH/ Kmbi #2 /Bb�/p�Mi�;2/ iQ #2 +QMbB/2`2/ 2M2`;v TQQ`X h?Bb 2[m�H r2B;?i
�TT`Q�+?- �HbQ FMQrM �b i?2 +QmMiBM; �TT`Q�+?- Bb +QKKQMHv mb2/ BM bQ+B�H TQHB+B2b8X

9h?2b2 irQ bi2Tb �HbQ �TTHv iQ QM2@/BK2MbBQM�H K2�bm`2K2MibX 6Q` 2t�KTH2- BM i?2 HBi2`�im`2- i?2 bi2T
Q7 B/2MiB7vBM; 2M2`;v TQQ` ?Qmb2?QH/b Bb mbm�HHv bQHp2/ #v mbBM; i?2 2M2`;v 2tT2M/Bim`2 `�iBQ K2i?Q/-
r?B+? `2[mB`2b bT2+B7vBM; � K�tBKmK `�iBQ �#Qp2 r?B+? i?2 2M2`;v 2tT2M/Bim`2 Bb +QMbB/2`2/ /BbT`QTQ`@
iBQM�i2 +QKT�`2/ iQ i?2 ?Qmb2?QH/ BM+QK2X h?Bb K�tBKmK �++2Ti�#H2 `�iBQ Bb +�HH2/ i?2 2M2`;v TQp2`iv
i?`2b?QH/X � T2`bQM Bb b�B/ iQ #2 BM 2M2`;v TQp2`iv B7 Bib `�iBQ Bb ?B;?2` i?�M i?2 i?`2b?QH/ Q7 2M2`;v
TQp2`ivX PM i?2 �;;`2;�iBQM bi2T- i?2 KQbi rB/2Hv mb2/ K2�bm`2 Bb i?2 BM+B/2M+2- BX 2X i?2 `�i2 Q7 2M2`;v
TQQ`X h?Bb +Q``2bTQM/b iQ i?2 MmK#2` Q7 ?Qmb2?QH/b rBi? �M 2M2`;v 2tT2M/Bim`2 `�iBQ �#Qp2 i?2 2M2`;v
TQp2`iv i?`2b?QH/ /BpB/2/ #v i?2 iQi�H MmK#2` Q7 ?Qmb2?QH/b BM i?2 TQTmH�iBQMX

86Q` 2t�KTH2- i?2 K�BM BM/B+�iQ` 7Q` KQMBiQ`BM; i?2 TQp2`iv `2/m+iBQM Q#D2+iBp2 Q7 i?2 1m`QT2 kyky
e



PM+2 ?Qmb2?QH/b BM 2M2`;v TQp2`iv ?�p2 #22M B/2MiB}2/- Bi Bb i?2M M2+2bb�`v iQ bmK@
K�`Bb2 i?2 BM7Q`K�iBQM rBi?BM � bBM;H2 BM/2t- r?B+? +Q``2bTQM/b iQ i?2 �;;`2;�iBQM bi2TX
h?2 ?2�/+QmMi `�iBQ > Bb mb2/ iQ K2�bm`2 i?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv- i?�i Bb iQ b�v
i?2 T`QTQ`iBQM Q7 ?Qmb2?QH/b i?�i �`2 B/2MiB}2/ �b KmHiB/BK2MbBQM�H 2M2`;v TQQ` BM iQi�H
TQTmH�iBQMX

H =
q

n
URV

qBi? [ i?2 MmK#2` Q7 2M2`;v TQQ` ?Qmb2?QH/b UcikV �M/ M i?2 iQi�H MmK#2` Q7 ?Qmb2?QH/b
BM i?2 TQTmH�iBQMX h?2 ?2�/+QmMi `�iBQ #2HQM;b iQ i?2 6Qbi2`@:`22`@h?Q`#2+F2 U6:hV
K2�bm`2b �M/ Bb rB/2Hv mb2/ BM BM+QK2 TQp2`iv K2�bm`2K2Mi U6Qbi2` 2i �HX- RN39VX h?2
J1SA `2H�i2b iQ i?2 ?2�/+QmMi `�iBQ > BM i?Bb bim/vX � K�i?2K�iB+�H 7Q`K�HBx�iBQM Q7
i?2 K2i?Q/QHQ;v Bb /2b+`B#2/ BM �TT2M/Bt "X

jXRX .�i�
AM i?Bb T�T2`- [m�MiB}+�iBQM Bb /QM2 BM i?2 6`2M+? +QMi2ti �M/ mb2b i?2 `2+2Mi bm`p2v
S?2#mbX S?2#mb r�b +�``B2/ Qmi BM kyRj 7Q` i?2 bi�iBbiB+�H b2`pB+2 Q7 i?2 6`2M+? JBMBbi`v
Q7 1+QHQ;v UaP2aVX Ai �BKb iQ BM7Q`K Tm#HB+ TQHB+B2b QM ?Qmb2?QH/ 2M2`;v +QMbmKTiBQM
�M/ i?2 2M2`;v T2`7Q`K�M+2 Q7 i?2 ?QmbBM; biQ+FX Ai Bb � +`Qbb@b2+iBQM�H bm`p2v `2T@
`2b2Mi�iBp2 Q7 i?2 6`2M+? `2bB/2MiB�H /r2HHBM; b2+iQ`X � b�KTH2 Q7 89y8 ?Qmb2?QH/b @
HBpBM; BM /r2HHBM;b bi�iBbiB+�HHv b2H2+i2/ iQ `2T`2b2Mi �#Qmi kd KBHHBQM ?QmbBM;@mMBib @
r�b BMi2`pB2r2/X Ai +QMi�BMb irQ T�`ibX h?2 }`bi T�`i Bb � 7�+2@iQ@7�+2 BMi2`pB2r rBi?
i?2 ?Qmb2?QH/b r?B+? +QMi�BMb /2i�BH2/ BM7Q`K�iBQM QM i?2B` bQ+BQ@/2KQ;`�T?B+ +?�`�+@
i2`BbiB+b �M/ i?2B` 2M2`;v mb2b- bm+? �b 2M2`;v +QMbmKTiBQM- ?2�iBM; bvbi2Kb- ?QmbBM;
+?�`�+i2`BbiB+b- 2H2+i`B+ �TTHB�M+2b- #2?�pBQm`b �M/ T`272`2M+2b- �b r2HH �b bQK2 [m2biBQMb
�#Qmi KQ#BHBiv T`�+iB+2bX h?2 b2+QM/ T�`i- r?B+? +QM+2`Mb QMHv � bm#b�KTH2 Q7 kj8e
/r2HHBM;b- +QMbBbib BM �M 2M2`;v T2`7Q`K�M+2 /B�;MQbBb Q7 i?2 /r2HHBM; r?B+? r�b +�``B2/
Qmi #v +2`iB}2/ T`Q72bbBQM�HbX 6Q` i?Qb2 /r2HHBM;b- i?2 bm`p2v +QMi�BMb #Qi? Q#b2`p2/
�M/ i?2Q`2iB+�H 2M2`;v +QMbmKTiBQMX

h?2 +?QB+2 Q7 S?2#mb i�F2b BMiQ �++QmMi bQK2 HBKBi�iBQMb- v2i i?Bb /�i�#�b2 #`BM;b
K�Mv �/p�Mi�;2b 7Q` i?2 Tm`TQb2 Q7 i?2 bim/v @ iQ /2p2HQT � KmHiB/BK2MbBQM�H K2�bm`2
Q7 2M2`;v TQp2`iv BM ?QmbBM; �M/ i`�MbTQ`iX h?2 /�i� �`2 `2+2Mi �M/ i?2 BM7Q`K�iBQM
Bb MQi QMHv #m/;2i�`vX Ai Bb �HbQ i?2 }`bi /�i�#�b2 +QMi�BMBM; /2i�BH2/ BM7Q`K�iBQM QM
2M2`;v +QMbmKTiBQM �M/ T`�+iB+2b BM #Qi? ?QmbBM; �M/ i`�MbTQ`i �i i?2 ?Qmb2?QH/ H2p2H
@ rBi?Qmi K�i+?BM; /Bz2`2Mi /�i�#�b2bX LQ Qi?2` 1m`QT2�M +QmMi`B2b ?�p2 bm+? /2i�BH2/
/�i�#�b2 iQ Kv FMQrH2/;2X >Qr2p2`- i?Bb +?QB+2 BMi`Q/m+2b irQ K�BM HBKBi�iBQMbX h?2
b�KTH2 Bb `2H�iBp2Hv bK�HH BM S?2#mb +QKT�`2/ iQ Qi?2` M�iBQM�H bm`p2vb- r?B+? HBKBib
i?2 b+QT2 7Q` /2i�BH2/ bim/v Q7 bQK2 KBMQ`Biv ?Qmb2?QH/ +�i2;Q`B2bX JQ`2Qp2`- i?2 /�i�
�`2 QMHv �p�BH�#H2 7Q` QM2 v2�` bQ 7�`- bQ i?�i i?Bb bm`p2v /Q2b MQi �HHQr iQ bim/v i?2
2pQHmiBQM Qp2` iBK2X AM i?2 7QHHQrBM;- QM2 ?�b iQ F22T BM KBM/ i?2 /2bB;M Q7 i?2 BM/2t
`2K�BMb +QMbi`�BM2/ #v /�i� �p�BH�#BHBivX h?Qm;? Bi Bb i?2 KQbi /2i�BH2/ /�i�#�b2 �i i?2
iBK2 Q7 i?2 bim/v- bQK2 7�+iQ`b i?�i /Bb�/p�Mi�;2 ?Qmb2?QH/b BM i2`Kb Q7 2M2`;v mb2 �`2
MQi �p�BH�#H2 �M/ i?2`27Q`2 +QmH/ MQi #2 2p�Hm�i2/X

ai`�i2;v B/2MiB}2b ?Qmb2?QH/b Ǵ�i `BbF Q7 TQp2`iv Q` bQ+B�H 2t+HmbBQMǴ B7 i?2v �`2 /Bb�/p�Mi�;2/ BM �i H2�bi
QM2 Q7 i?2 7QHHQrBM; i?`22 /BK2MbBQMb, BM+QK2 TQp2`iv- b2p2`2 K�i2`B�H /2T`Bp�iBQM �M/ mM2KTHQvK2MiX

d



jXkX h?2 mMBi Q7 �M�HvbBb
h?2 mMBi Q7 �M�HvbBb +Q``2bTQM/b iQ ?Qmb2?QH/bX � }`bi `2�bQM Bb i?�i /�i� Bb �p�BH�#H2
�i i?2 ?Qmb2?QH/ H2p2H BM i?2 S?2#mb bm`p2vX JQ`2 BKTQ`i�MiHv- i?Bb +?QB+2 Bb KQiBp�i2/
#v i?2 Q#D2+iBp2 Tm`bm2/X �HH K2K#2`b Q7 � ?Qmb2?QH/ b?�`2 i?2 b�K2 ?QmbBM; �M/
BM+QK2 +QM/BiBQMbX h?mb i?2v �`2 �HH �z2+i2/ #v +QH/ i2KT2`�im`2b Q` /BbT`QTQ`iBQM�i2
2M2`;v 2tT2M/Bim`2X PM i?2 i`�MbTQ`i bB/2- i?Bb +?QB+2 Bb KQ`2 [m2biBQM�#H2X JQ#BHBiv Bb
�#Qp2 �HH BM/BpB/m�H @ i?2 KQiBp2b �M/ /2biBM�iBQMb /Bz2` #2ir22M BM/BpB/m�Hb BM i?2 b�K2
?Qmb2?QH/X AM S?2#mb- bQK2 Q7 i?2 [m2biBQMb `2H�i2/ iQ KQ#BHBiv �`2 �bF2/ iQ BM/BpB/m�HbX
� ?Qmb2?QH/ Bb b�B/ iQ #2 /Bb�/p�Mi�;2/ B7 �i H2�bi QM2 Q7 Bib K2K#2`b Bb B/2MiB}2/ �b
/Bb�/p�Mi�;2/X Pi?2` [m2biBQMb �`2 �bF2/ /B`2+iHv iQ i?2 ?Qmb2?QH/ @ bQ i?2 �Mbr2`
+QM+2`Mb �HH K2K#2`b /B`2+iHvX

jXjX *?QQbBM; i?2 /BK2MbBQMb
hrQ BM/B+2b �`2 /2bB;M2/, QM2 7Q` ?QmbBM; �M/ QM2 7Q` i`�MbTQ`iX 6Q` 2�+? b2+iQ`- }p2
/BK2MbBQMb Q7 2M2`;v TQp2`iv �`2 +QMbB/2`2/ `2bT2+iBp2HvX h?2 irQ BM/B+2b �`2 /2bB;M2/
�++Q`/BM; iQ i?2 b�K2 HQ;B+, QM2 /BK2MbBQM /B`2+iHv +QM+2`Mb �M 2M2`;v b2`pB+2- irQ
/BK2MbBQMb +QM+2`M MQM@KQM2i�`v `2bQm`+2b �M/ irQ /BK2MbBQMb +QM+2`M KQM2i�`v `2@
bQm`+2b Ub22 i�#H2 kVX _2bQm`+2b- r?2i?2` KQM2i�`v Q` MQM@KQM2i�`v- �`2 mb2/ �b T`QtB2b
7Q` 2p�Hm�iBM; � `�M;2 Q7 2M2`;v b2`pB+2b, ?2�iBM;- r�b?BM;- `27`B;2`�iBM;- +QQFBM;- KQp@
BM;- 2i+X A7 i?2 BKT�+ib QM ?2�Hi? �`2 MQi � /BbiBM+i /BK2MbBQM- i?2b2 BKT�+ib �`2 BM/B`2+iHv
+�Tim`2/ i?`Qm;? bQK2 7�+iQ`b BM+Hm/2/ BM i?2 BM/B+2bX

h�#H2 k, h?2 }p2 /BK2MbBQMb BM+Hm/2/ BM i?2 J1SA 7Q` ?QmbBM; �M/ i`�MbTQ`i

.BK2MbBQM L�im`2
>QmbBM;fJQ#BHBiv +QM/BiBQMb LQM@KQM2i�`v `2bQm`+21[mBTK2Mi

_2bi`B+iBQM 1M2`;v b2`pB+2
1M2`;v bT2M/BM; JQM2i�`v `2bQm`+2ai�M/�`/ Q7 HBpBM;

jX9X *?QQbBM; i?2 BM/B+�iQ`b �M/ i?2B` B/2MiB}+�iBQM i?`2b?QH/b
h?2 KmHiB/BK2MbBQM�H M�im`2 Q7 2M2`;v TQp2`iv b?QmH/ #2 `2~2+i2/ BM i?2 +?QB+2 Q7 BM@
/B+�iQ`bX AM i?Bb T�T2`- i?2 b2H2+iBQM Q7 i?2 BM/B+�iQ`b Bb #�b2/ QM � `2pB2r Q7 �+�/2KB+
HBi2`�im`2 �M/ `2TQ`ib- �b r2HH �b QM i?2 �p�BH�#BHBiv Q7 /�i� @ � 72�bB#BHBiv +`Bi2`BQM `�i?2`
i?�M � b2H2+iBQM +`Bi2`BQMX aBKBH�`Hv- i?2 +?QB+2 Q7 i?`2b?QH/b 7Q` 2�+? BM/B+�iQ` Bb #�b2/ �b
Km+? �b TQbbB#H2 QM M�iBQM�H �M/ BMi2`M�iBQM�H bi�M/�`/b �M/ HBi2`�im`2X h?2 BM/B+�iQ`b
�M/ i?`2b?QH/b mb2/ BM i?2 J1SA �`2 T`2b2Mi2/ BM };m`2 k 7Q` ?QmbBM; �M/ };m`2 j 7Q`
i`�MbTQ`iX

jX9XRX >QmbBM; BM/B+�iQ`b
�/2[m�i2 ?2�iBM; Bb �M 2bb2MiB�H b2`pB+2X aim/B2b b?Qr i?�i #2BM; +QH/ �i ?QK2 ?�b /B`2+i
2z2+ib QM ?2�Hi? UGB//2HH �M/ JQ``Bb- kyRyV U>Qbi 2i �HX- kyR8V �M/ Bb � K�DQ` +�mb2 Q7
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rBMi2` 2t+2bb KQ`i�HBiv U>2�Hv- kyyjV UGB//2HH 2i �HX- kyReVX hrQ BM/B+�iQ`b �`2 BM+Hm/2/
iQ +�Tim`2 `2bi`B+iBQM rBi? ?2�iBM;X h?2 }`bi Bb i?2 i2KT2`�im`2 BM i?2 ?QmbBM;eX AM
6`�M+2- �.1J1 `2+QKK2M/b ?2�iBM; iQ RNê* 7Q` � +QK7Q`i�#H2 bBim�iBQMX 6QHHQrBM;
`2+QKK2M/�iBQMb 7`QK i?2 qQ`H/ >2�Hi? P`�;MBb�iBQM- i?2 KBMBKmK �++2Ti�#H2 i2K@
T2`�im`2 Bb �/Dmbi2/ iQ kyê* 7Q` +2`i�BM pmHM2`�#H2 TQTmH�iBQMb @ 2H/2`Hv T2QTH2- vQmM;
+?BH/`2M �M/ /Bb�#H2/ U"`�m#�+?- kyRRVX h?2 b2+QM/ BM/B+�iQ` Bb /2+H�`�iBp2X Ai B/2MiB}2b
?Qmb?QH/b `2TQ`iBM; 722HBM; +QH/ #2+�mb2 Q7 i?2 }p2 7QHHQrBM; `2�bQMb, BMbm{+B2Mi ?2�iBM;
bvbi2K- 7�BHm`2 Q7 i?2 ?2�iBM; bvbi2K- `2bi`B+iBQM Q7 ?2�iBM; /m2 iQ +Qbi- TQQ` BMbmH�iBQM-
�M/ TQr2` /Bb+QMM2+iBQM /m2 iQ mMT�B/ #BHHbdX

�M 2t+2bbBp2 2M2`;v bT2M/BM; +�M BKT�+i ?Qmb2?QH/ #m/;2ib- �i i?2 `BbF Q7 mMT�B/
#BHHb Q` `2bi`B+iBQMb QM Qi?2` 2bb2MiB�H 2tT2Mb2b- bm+? �b 7QQ/ U�M/2`bQM 2i �HX- kyRkV
U"2�iiv 2i �HX- kyR9V U"?�ii�+?�`v� 2i �HX- kyyjVX h?2 2M2`;v 2tT2M/Bim`2 `�iBQ Bb i?2
KQbi rB/2Hv mb2/ BM/B+�iQ` 7Q` K2�bm`BM; 2M2`;v TQp2`iv BM /2p2HQT2/ +QmMi`B2bX h?2
i?`2b?QH/ Bb b2i �i irB+2 i?2 M�iBQM�H K2/B�MX

h?2 /r2HHBM; 2M2`;v T2`7Q`K�M+2 Bb QM2 Q7 i?2 K�BM /2i2`KBM�Mib Q7 2M2`;v TQp2`iv
U1S11- kyyeV U"Q�`/K�M- kyRjVX � r2HH@BMbmH�i2/ /r2HHBM; `2[mB`2b H2bb 2M2`;v iQ
�+?B2p2 i?2 b�K2 H2p2H Q7 +QK7Q`i @ 2p2M B7 i?Bb ;�BM +�M #2 `2/m+2/ #v `2#QmM/ 2z2+i
U:`22MBM; 2i �HX- kyyyV UaQ``2HH 2i �HX- kyyNV3X Ai �HbQ HBKBib `BbFb Q7 TQQ` BM/QQ` �B` [m�HBiv
i?`Qm;? i?2 �++mKmH�iBQM Q7 TQHHmi�Mib- /mbi KBi2b �M/ 2t+2bb KQBbim`2- r?B+? ?�b /B`2+i
2z2+ib QM ?2�Hi? UqBHFBMbQM 2i �HX- kyyNV UJ�B/K2Mi 2i �HX- kyR9V U"QMM27Qv- kyydVX h?Bb
BM/B+�iQ` B/2MiB}2b i?2 H2�bi 2M2`;v 2{+B2Mi /r2HHBM;- r?Qb2 2M2`;v +QMbmKTiBQM Bb Qp2`
jjy Fq?fKkfv2�`X

h?2 b2`pB+2b T`QpB/2/ #v ?Qmb2?QH/ 2[mBTK2Mi ?�p2 #22M BM+Hm/2/ iQ +�Tim`2 2H2K2Mib
`2H�i2/ iQ Qi?2` 2M2`;v mb2b @ i?�M ?2�iBM; @ BM i?2 /r2HHBM; i?�i �`2 ;2M2`�HHv �#b2Mi
7`QK 2M2`;v TQp2`iv K2�bm`2bX u2i i?2v +QMbiBimi2 #�bB+ M2+2bbBiB2b 7Q` �+?B2pBM; � /2+2Mi
bi�M/�`/ Q7 HBpBM; U.�v 2i �HX- kyReVX JQ`2Qp2` i?2 QH/2bi �M/ H2�bi 2{+B2Mi 2[mBTK2Mi
Bb Q7i2M QrM2/ #v HQr@BM+QK2 Q` pmHM2`�#H2 ?Qmb2?QH/b- +QMi`B#miBM; iQ 2M2`;v TQp2`iv
#v TmiiBM; T`2bbm`2 QM i?2B` 2M2`;v #BHHb UaBK+Q+F 2i �HX- kyReV U>2�Hv �M/ *HBM+?- kyykVX
h?`22 BM/B+�iQ`b �`2 BM+Hm/2/ iQ +�Tim`2 2[mBTK2MiX h?2 }`bi BM/B+�iQ` Bb QM i?2 2M2`;v
2{+B2M+v Q7 bBt �TTHB�M+2b, r�b?BM; K�+?BM2- /`v2`- /Bb?r�b?2`- `27`B;2`�iQ`- +QK#BM2/
`27`B;2`�iQ` �M/ 7`22x2`X Ai B/2MiB}2b �TTHB�M+2b rBi? 2M2`;v H�#2H � Q` #2HQr #Qm;?i
BM i?2 H�bi 8 v2�`bNX h?2 b2+QM/ BM/B+�iQ` Bb QM i?2 T`2b2M+2 Q7 � i2KT2`�im`2 +QMi`QH
bvbi2K BM i?2 /r2HHBM;X AM/22/- i?2 �#BHBiv iQ `2;mH�i2 i2KT2`�im`2 Bb � T`2`2[mBbBi2
7Q` +QMi`QHHBM; ?2�iBM; bT2M/BM;X h?2 i?B`/ BM/B+�iQ` B/2MiB}2b TQQ` ivT2b Q7 ?2�iBM;X

eh?2 i2KT2`�im`2 `2TQ`i2/ BM i?2 S?2#mb bm`p2v `272`b iQ i?2 i2KT2`�im`2 Q7 i?2 /r2HHBM; r?2M i?2
?Qmb2?QH/ Bb T`2b2Mi QM �M Q`/BM�`v /�vX am+? �M BM/B+�iQ`- r?B+? Bb i?2Q`2iB+�HHv bBKTH2- `�Bb2b � MmK#2`
Q7 i2+?MB+�H T`Q#H2Kb `2;�`/BM; i?2 `2HB�#BHBiv Q7 ?QmbBM; i2KT2`�im`2 /�i� UJBHM2 �M/ "Q�`/K�M- kyyyV
�M/ BM B/2MiB7vBM; Qi?2` bT2+B}+ bBim�iBQMb- bm+? �b T2QTH2 bmz2`BM; 7`QK +?`QMB+ T�i?QHQ;B2b 7Q` r?B+?
i?2 +QK7Q`i i2KT2`�im`2 /Bz2`b Q` i?2 �#BHBiv iQ ?2�i /m`BM; �M 2TBbQ/2 Q7 2ti`2K2 +QH/X

d>Qr2p2`- Bi /Q2b MQi B/2MiB7v ?Qmb2?QH/b `2TQ`iBM; 722HBM; +QH/ #2+�mb2 Q7 BM+Q``2+i �/DmbiK2Mi-
/2H�v2/ bi�`i@mT Q7 i?2 bvbi2K- T�`iB+mH�`Hv b2p2`2 rBMi2` Q` Qi?2` `2�bQMbX

36Q` 2t�KTH2- JBHM2 �M/ "Q�`/K�M UkyyyV 7QmM/ i?�i �KQM; ?Qmb2?QH/b i?�i /Q MQi ?2�i mT 2MQm;?-
�#Qmi jyW Q7 i?2 2{+B2M+v ;�BM Bb mb2/ iQ BM+`2�b2 ?2�iBM; i2KT2`�im`2X

Nh?2 Q#D2+iBp2 Bb iQ K�F2 i?2 KQbi 2{+B2Mi 2[mBTK2Mi �p�BH�#H2 iQ �HH ?Qmb2?QH/b �i i?2 iBK2 Q7
Tm`+?�b2- �M/ MQi iQ Tmb? �?2�/ rBi? i?2 2�`Hv `2TH�+2K2Mi Q7 2tBbiBM; 2[mBTK2Mi i?�i ?�b MQi v2i
`2�+?2/ i?2 2M/ Q7 Bib mb27mH HB72X 6m`i?2`KQ`2- 7Q+mbBM; QM `2+2Mi �TTHB�M+2b �HbQ HBKBib i?2 biQ+F 2z2+i
i?�i rQmH/ ?B/2 i?2 2pQHmiBQM Q7 i?2 BM/B+�iQ` �M/ i?2 T`Q;`2bb K�/2 BM i?2 M2r /2pB+2b �+[mB`2/- QM
r?B+? TQHB+B2b +�M �+iX

N



Ai B/2MiB}2b ?Qmb2?QH/b mbBM; � +?BKM2v- ?2�iBM; +QQF2` Q` KQ#BH2 �TTHB�M+2b @ 2H2+i`B+
Q` Qi?2` @ �b i?2B` K�BM ?2�iBM; bvbi2K Q` �b � `2;mH�` #�+FmTRy �b r2HH �b ?Qmb2?QH/b
rBi? MQ K2�Mb Q7 ?2�iBM;X h?2 7`2[m2Mi mb2 Q7 �M QT2M +?BKM2v Bb � bQm`+2 Q7 BM/QQ`
�B` TQHHmiBQM- r?B+? ?�b ?�`K7mH ?2�Hi? 2z2+ib U"m``- RNNNc CQM2b- RNNNVc �M/ ?2�iBM;
K�BMHv rBi? KQ#BH2 �TTHB�M+2b Bb i�F2M �b � T`Qtv 7Q` i?2 /2}+B2M+v Q7 � bmBi�#H2 ?2�iBM;
bvbi2K BM i?2 /r2HHBM;X

6BM�HHv- i?2 bi�M/�`/ Q7 HBpBM; @ /BbTQb�#H2 BM+QK2 T2` mMBi Q7 +QMbmKTiBQM @ B/2MiB}2b
i?2 KQbi }M�M+B�HHv +QMbi`�BM2/ ?Qmb2?QH/bX h?Qb2 ?Qmb2?QH/b �`2 �HbQ H2bb �#H2 iQ BMp2bi
BM 2M2`;v 2{+B2Mi 2[mBTK2Mi �M/ /r2HHBM; `2MQp�iBQMX

H
ou
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ng

 

Dimension Indicator Disadvantaged if  Weight 

Restriction 
Indoor temperature 

<19°C  
Or < 20°C if [age 65, age 7 or disable] 

1/10 

Felt cold Yes, if among 5 reasons* 1/10 

Housing 
conditions Dwelling energy performance >330 kWh/M2/year 

(Energy certificate if available, or actual consumption) 1/5 

Equipment 

Energy efficiency of appliances 

>1 appliance with energy label A, B, C 
or more, less than 5 years old, among: 
washing machine, dryer, dishwasher, 
refrigerator, combined refrigerator and freezer. 

1/15 

Presence of a temperature 
control system No 1/15 

Type of heating  
Used as main or regular backup heater:
chimney OR heating cooker OR mobile 
appliances OR no means of heating. 

1/15 

Energy spending Energy expenditure ratio > 2x national median (=0,09%) 1/5 

Standard of living Disposable income per UC < Decile 4 1/5 

* The five reasons for feeling cold are: 1/ Insufficient heating system, 2/ Failure of the heating system, 
 3/ Restriction of heating due to cost, 4/ Poor insulation, 5/ Power disconnection due to unpaid bills

. 

6B;m`2 k, .2b+`BTiBQM Q7 J1SA BM ?QmbBM;

jX9XkX h`�MbTQ`i BM/B+�iQ`b
JQ#BHBiv Bb � M2+2bb�`v +QM/BiBQM 7Q` bQ+B�H BM+HmbBQM UGm+�b- kyRkV- bQ i?�i Ǵ#2BM; KQ#BH2Ǵ
?�b #2+QK2 �M BMDmM+iBQM BM Qm` KQ/2`M bQ+B2iB2b U"�+[mû �M/ 6QH- kyydVX hrQ BM/B+�iQ`b
�`2 BM+Hm/2/ iQ +�Tim`2 `2bi`B+iBQM BM KQ#BHBivX .2+H�`2/ `2bi`B+iBQM Q7 +�` mb2 /B`2+iHv
BM7Q`Kb �#Qmi i?2 �#BHBiv iQ b�iBb7v QM2Ƕb KQiQ`Bb2/ KQ#BHBivX >Qmb2?QH/b �`2 B/2MiB}2/
B7 i?Bb `2bi`B+iBQM `2bmHib BM `2/m+2/ /Bbi�M+2 i`�p2HH2/- BM/B+�iBM; � T`Q#�#H2 BM�#BHBiv iQ
K22i � i`�p2H M22/RRX >Qr2p2`- MQi `2bi`B+iBM; KQ#BHBiv /Q2b MQi bvbi2K�iB+�HHv i`�MbH�i2b

Ryq?2M mb2/ �b �M 2t+2TiBQM�H #�+FmT- i?2v �`2 MQi B/2MiB}2/ �b bQK2 ?Qmb2?QH/b K�v 2MDQv mbBM;
i?2B` +?BKM2v BM i?2 rBMi2` Q` i?2B` KQ#BH2 ?2�iBM; BM p2`v +QH/ r2�i?2`X

RRq?2M i?2 `2bi`B+iBQM H2�/b iQ i?2 mb2 Q7 �Hi2`M�iBp2b iQ i?2 +�` @ Tm#HB+ i`�MbTQ`i- +�`@b?�`BM;- mb2 Q7
� bBM;H2 p2?B+H2 Q` Qi?2` @ i?2M i?2 2tBbi2M+2 Q7 �M �Hi2`M�iBp2 iQ i?2 mb2 Q7 i?2 p2?B+H2 Bb T`Qp2M �M/ i?2
?Qmb2?QH/ Bb MQi +QMbB/2`2/ /Bb�/p�Mi�;2/ BM i?Bb BM/B+�iQ` @ Bib M22/ 7Q` KQ#BHBiv Bb � T`BQ`B 7mH}HH2/X

Ry



BMiQ � b�iBb}2/ KQ#BHBivX � /2+H�`�iBp2 p�`B�#H2 BM r?B+? ?Qmb2?QH/b bi�i2 B7 i?2v ?�p2
/B{+mHiB2b BM K22iBM; 7m2H +Qbib Bb �//2/ �b � T`Qtv iQ B/2MiB7v i?2b2 Qi?2` bBim�iBQMbX

�M 2t+2bbBp2 bT2M/BM; +�M BKT�+i ?Qmb2?QH/ #m/;2ib- �i i?2 `BbF Q7 /2T`Bp�iBQM Q7
Qi?2` 2bb2MiB�H 2tT2M/Bim`2 U:B+?2p� 2i �HX- kyRyV Q` Q7 BM+`2�bBM; /2#ib Uq�HFb- kyRdVX
h?2 2M2`;v 2tT2M/Bim`2 `�iBQ Bb i?2 KQbi rB/2Hv mb2/ BM/B+�iQ` 7Q` K2�bm`BM; 2M2`;v
TQp2`iv BM KQ#BHBiv UJ�iiBQHB 2i �HX- kyRdVX h?2 i?`2b?QH/ Bb b2i �i irB+2 i?2 M�iBQM�H
K2/B�MX

h?2 2M2`;v 2{+B2M+v Q7 p2?B+H2b Bb QM2 Q7 i?2 K�BM /`Bp2`b 7Q` `2/m+BM; 7m2H +QM@
bmKTiBQM @ i?Qm;? i?Bb ;�BM +�M #2 `2/m+2/ #v `2#QmM/ 2z2+iX u2i i?2 KQbi 2{+B2Mi
p2?B+H2b �`2 MQi �Hr�vb �++2bbB#H2 iQ HQr BM+QK2 ?Qmb2?QH/b- r?Q K�BMHv #mv QM i?2
b2+QM/@?�M/ K�`F2iX h?Bb BM/B+�iQ` B/2MiB}2b i?2 H2�bi 2{+2Mi p2?B+H2bX AM i?2 �#b2M+2
Q7 KQ`2 �++m`�i2 /�i�- Bi B/2MiB}2b p2?B+H2b r?Qb2 }b+�H TQr2` Bb bi`B+iHv Qp2` 8X

�++2bbB#BHBiv iQ b2`pB+2b Bb +`m+B�H 7Q` 2Mbm`BM; bQ+B�H �M/ i2``BiQ`B�H +Q?2bBQMX *�`b
#2BM; QMHv QM2 K2�M iQ K22i KQ#BHBiv M22/b- Bi Bb �HbQ TQbbB#H2 iQ �+i QM Qi?2` 7�+iQ`b- bm+?
�b i?2 /2K�M/ 7Q` KQ#BHBiv- i?2 [m�HBiv �M/ +Qbi Q7 Qi?2` K2�Mb Q7 i`�MbTQ`i- i2``QiQ`B�H
�++2bbB#BHBiv �M/ `2bB/2MiB�H HQ+�iBQMX h?2 }`bi BM/B+�iQ` BM7Q`Kb �#Qmi i?2 2tBbi2M+2 Q7
�i H2�bi QM2 Tm#HB+ i`�MbTQ`i biQT M2�` i?2 /r2HHBM;X A7 i?2 2tBbi2M+2 Q7 � biQT /Q2b MQi
;m�`�Mi22 i?2 �#BHBiv iQ �++2bb � `�M;2 Q7 b2`pB+2b BM /�BHv HB72- i?2 �#b2M+2 Q7 � biQT
Bb +H2�`Hv /Bb�/p�Mi�;2Qmb 7Q` bQK2 ?Qmb2?QH/b UP`72mBH- kyy9VX PM2 +�M i?BMF Q7 i?2
2H/2`Hv- ?Qmb2?QH/b r?Qb2 BM+QK2 /Q2b MQi �HHQr `2;mH�` +�` mb2- T2QTH2 rBi? `2/m+2/
KQ#BHBiv Q` T2QTH2 r?Q /Q MQi ?�p2 � /`BpBM; HB+2M+2X h?Bb p�`B�#H2 Bb � T`Qtv iQ BM7Q`K
�#Qmi i?2 /2T2M/2M+2 QM +�` mb2X � b2+QM/ BM/B+�iQ` Bb /2+H�`�iBp2 �M/ BM7Q`Kb �#Qmi
i?2 2tBbi2M+2 Q7 �M �Hi2`M�iBp2 iQ �++2bb 2bb2MiB�H b2`pB+2bX Ai B/2MiB}2b ?Qmb2?QH/b rBi?
�i H2�bi QM2 K2K#2` /2+H�`BM; i?�i i?2 mb2 Q7 � p2?B+H2 �b � /`Bp2` Bb mM�pQB/�#H2 7Q`
+QKKmiBM;X A/2�HHv- Bi rQmH/ ?�p2 #22M /2bB`�#H2 iQ +QMbB/2` � rB/2` `�M;2 Q7 2bb2MiB�H
b2`pB+2b U?2�Hi?- b?QTTBM;- +?BH/?QQ/ +�`2- 2i+XV- #mi /�i� QM Qi?2` KQiBp2b �`2 MQi
�p�BH�#H2 BM i?2 bm`p2vX 6BM�HHv- Bi rQmH/ ?�p2 #22M /2bB`�#H2 iQ �// � p�`B�#H2 K2�bm`BM;
i?2 /Bbi�M+2 UQ` iBK2 Q7 �++2bbV iQ /�BHv HB72 b2`pB+2b BM Q`/2` iQ BM7Q`K QM i?2 /2;`22 Q7
�++2bbB#BHBiv Q7 i?2 i2``BiQ`v- �b r2HH �b QM i?2 �/2[m�+v Q7 i?2 `2bB/2MiB�H HQ+�iBQM rBi?
?Qmb2?QH/bǶb M22/b- #mi i?2b2 /�i� �`2 MQi �p�BH�#H2 BM i?2 bm`p2vX

6BM�HHv- i?2 bi�M/�`/ Q7 HBpBM; @ /BbTQb�#H2 BM+QK2 T2` mMBi Q7 +QMbmKTiBQM @ B/2MiB}2b
i?2 KQbi }M�M+B�HHv +QMbi`�BM2/ ?Qmb2?QH/bX h?Qb2 ?Qmb2?QH/b �`2 �HbQ H2bb �#H2 iQ BMp2bi
BM 2M2`;v 2{+B2Mi +�`b Q` iQ +?QQb2 i?2B` `2bB/2MiB�H HQ+�iBQMX

h�#H2b j �M/ 9 `2TQ`i bQK2 /2b+`BTiBp2 bi�iBbiB+b QM i?2 [m�MiBi�iBp2 �M/ [m�HBi�iBp2
p�`B�#H2b mb2/ iQ [m�MiB7v KmHiB/BK2MbBQM�H 2M2`;v TQp2`ivX

RR
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Dimension Indicator Disadvantaged if  Weight 

Restriction 

Restriction of car use  
(among households using cars) 

Yes, if results in a reduction in travelled 
distance  1/10 

Difficulty in meeting fuel costs 
(among households using cars) Yes 1/10 

Mobility conditions 

Alternative to car 
(among households using cars) No, for commuting 1/10 

Access to public transport No stop near the dwelling (<600m or 
<10 min by foot). 1/10 

Equipment Car energy efficiency  
(among households using cars) Fiscal power >5 1/5 

Energy spending Fuel expenditure ratio 
(among households using cars) > 2x national median (=0,08%) 1/5 

Standard of living Disposable income per UC < Decile 4 1/5 

6B;m`2 j, .2b+`BTiBQM Q7 J1SA BM i`�MbTQ`i

o�`B�#H2b BM ?QmbBM; J2�M aX1X Tk8 T8y Td8
.BbTQb�#H2 BM+QK2 Uīfv2�`V j9 9dNXdd kNkXRd RN N3NXyy kN dydXyy 9j k8jXyy
.QK2biB+ 2M2`;v bT2M/BM; Uīfv2�`V R 8ejX9j RkXdk N9yXRe R jNdXdj R N89XRR
.QK2biB+ 2M2`;v 2tT2M/Bim`2 `�iBQ UWV 8Xek yXye j 9X9N eXNd
.r2HHBM; 2M2`;v T2`7QK�M+2 UFq?fKkV k33Xee jXk8 R3yXNN k8NX8k j8kXeN
�+im�H 2M2`;v +QMbmKTiBQM T2` Kk
UFq?fKkV R3kXj3 kX9N 3kXN3 R9jX93 kjyXRd
AM/QQ` i2KT2`�im`2 Uê*V kyXyk yXyk RN ky kR
o�`B�#H2b BM i`�MbTQ`i
6m2H bT2M/BM; Uīfv2�`V R 3ydXNk kkXN9 d3yXkk R 9jNXed k 9yyXjd
6m2H 2tT2M/Bim`2 `�iBQ UWV 8Xe8 yXy3 kX8 9XR8 dXRj
 �KQM; ?Qmb2?QH/b mbBM; +�`b

h�#H2 j, GBbi �M/ /2b+`BTiBQM Q7 [m�MiBi�iBp2 p�`B�#H2b mb2/ 7Q` i?2 J1SAX
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o�`B�#H2b BM ?QmbBM; *�i2;Q`B2b 6`2[m2M+v
622HBM; +QH/ u2b kyX83

LQ dNX9k
_2�bQM 7Q` 722HBM; +QH/ AMbm{+B2Mi ?2�iBM; bvbi2K kX8k

6�BHm`2 Q7 ?2�iBM; bvbi2K kX98
_2bi`B+iBQM Q7 ?2�iBM; /m2 iQ +Qbi kX8R
SQQ` BMbmH�iBQM eXjk
SQr2` /Bb+QMM2+iBQM /m2 iQ mMT�B/ #BHHb yXRR
AM+Q``2+i �/DmbiK2Mi Q` /2H�v2/ bi�`i@mT RXjR
S�`iB+mH�`Hv b2p2`2 rBMi2` jXek
Pi?2` `2�bQMb RXed
L� dNX9N

LmK#2` Q7 BM2{+B2Mi �TTHB�M+2b y d3Xjd
R RjXN8
k 8X9e
jY kXkR

h2KT2`�im`2 +QMi`QH bvbi2K u2b d9Xej
LQ k8Xjd

>2�iBM; +QQF2` J�BM ?2�i2` eeXky
_2;mH�` #�+FmT keX9j
1t+2TiBQM�H #�+FmT NXR3
LQM mb2/ kXkN

*?BKM2v J�BM ?2�i2` jyXkk
_2;mH�` #�+FmT keX9j
1t+2TiBQM�H #�+FmT j9XdR
LQM mb2/ 3Xe9

JQ#BH2 �TTHB�M+2b UMQM 2H2+i`B+V J�BM ?2�i2` kNXd9
_2;mH�` #�+FmT k8Xyd
1t+2TiBQM�H #�+FmT 9RX9N
LQM mb2/ jXdy

JQ#BH2 �TTHB�M+2b U2H2+i`B+V J�BM ?2�i2` R3XNk
_2;mH�` ?2�i2` kkX8N
1t+2TiBQM�H ?2�i2` 8jXNN
LQM mb2/ 9X9N

o�`B�#H2b BM i`�MbTQ`i *�i2;Q`B2b 6`2[m2M+v
.B{+mHiv BM K22iBM; 7m2H +Qbib u2b R9Xe3

LQ 38Xjk
_2bi`B+iBQM BM +�` mb2 u2b 9jXd3

LQ 8eXkk
_2/m+iBQM BM i`�p2HH2/ /Bbi�M+2 u2b R3Xye

LQ 3RXN9
LQ �Hi2`M�iBp2 iQ +�` y K2K#2` eeXNN

R K2K#2` kkX3R
kY K2K#2`b RyXky

�++2bb iQ Tm#HB+ i`�MbTQ`i u2b d9Xdy
LQ k8Xjy

*�` 2M2`;v 2{+B2M+v 6Bb+�H TQr2` �8 3kXR3
6Bb+�H TQr2` =8 RdX3k

h�#H2 9, GBbi �M/ /2b+`BTiBQM Q7 [m�HBi�iBp2 p�`B�#H2b mb2/ 7Q` i?2 J1SAX
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jX8X *?QQbBM; i?2 r2B;?ib
q2B;?ib �`2 �bbB;M2/ �i irQ H2p2Hb, #2ir22M /BK2MbBQMb U7Q` 2t�KTH2- i?2 `2H�iBp2 r2B;?i
#2ir22M bi�M/�`/ Q7 HBpBM; �M/ `2bi`B+iBQMV �M/ rBi?BM /BK2MbBQMb U#2ir22M BM/B+�iQ`b
Q7 i?2 b�K2 /BK2MbBQMVX h?2 +?QB+2 Q7 /BK2MbBQMb- i?`2b?QH/b �M/ r2B;?ib #2ir22M
/BK2MbBQMb �`2 BMi2`+QMM2+i2/X AM i?Bb T�T2`- i?2 BM/B+2b 7Q` ?QmbBM; �M/ i`�MbTQ`i �`2
#Qi? +QMbi`m+i2/ BM bm+? � r�v i?�i i?2 /BK2MbBQMb ?�p2 �M 2[m�H `2H�iBp2 r2B;?iRkX
aBKBH�`Hv- i?2 irQ BM/B+2b �TTHv i?2 b�K2 r2B;?i iQ 2�+? BM/B+�iQ` rBi?BM i?2 /BK2MbBQMbX
Ai Bb /B{+mHi iQ Dm/;2 i?2 `2H�iBp2 BKTQ`i�M+2 Q7 BM/B+�iQ`b rBi?BM i?2 b�K2 /BK2MbBQMX
6Q` 2t�KTH2- BM i?2 +�b2 Q7 `2bi`B+iBQM BM/B+�iQ`b- Bi +QmH/ #2 �`;m2/ i?�i � ?Qmb2?QH/
bmz2`BM; 7`QK +QH/ Bb i?2 KQbi +`m+B�H �bT2+ic ?Qr2p2`- �M �/2[m�i2 BM/QQ` i2KT2`�im`2 Q7
i?2 /r2HHBM; Bb �HbQ 2bb2MiB�H 7Q` K�BMi�BMBM; ;QQ/ T?vbB+�H �M/ K2Mi�H ?2�Hi?X h?2b2 irQ
BM/B+�iQ`b `2~2+i K�DQ` /2T`Bp�iBQMb �M/ Bi Bb MQi +H2�` r?B+? QM2 Bb KQ`2 BKTQ`i�MiX AM
i?2 +�b2 Q7 b2`pB+2b T`QpB/2/ #v ?Qmb2?QH/ 2[mBTK2Mi- i?2 2M2`;v 2{+B2M+v Q7 �TTHB�M+2b-
i?2 ivT2 Q7 ?2�iBM; �M/ i?2 T`2b2M+2 Q7 � i2KT2`�im`2 +QMi`QH bvbi2K �`2 i?`22 F2v �bT2+ib
7Q` +QMi`QHHBM; QM2Ƕb 2M2`;v +QMbmKTiBQM- bQ �bbB;MBM; `2H�iBp2 BKTQ`i�M+2 iQ i?2K Bb MQi
Q#pBQmbX

jXeX *?QQbBM; i?2 i?`2b?QH/ 7Q` KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv
h?2 M2ti bi2T Bb iQ /2}M2 i?2 i?`2b?QH/ 7Q` B/2MiB7vBM; i?2 KmHiB/BK2MbBQM�HHv 2M2`;v
TQQ` ?Qmb2?QH/b 7`QK ?Qmb2?QH/b i?�i �`2 MQiX A/2MiB}+�iBQM BM i?2 ?QmbBM; �M/ i?2
i`�MbTQ`i Bb /QM2 b2T�`2i2HvX AM 2�+? b2+iQ`- 2�+? ?Qmb2?QH/ +mKmH�i2b � MmK#2` Q7
/Bb�/p�Mi�;2b UBX2X BM/B+�iQ`b BM r?B+? Bi Bb /Bb�/p�Mi�;2/VX h?2 i?`2b?QH/ `2T`2b2Mib
i?2 KBMBKmK MmK#2` Q7 r2B;?i2/ /Bb�/p�Mi�;2b i?�i � ?Qmb2?QH/ Kmbi +mKmH�i2 iQ #2
+QMbB/2`2/ KmHiB/BK2MbBQM�HHv 2M2`;v TQQ`X � }`bi �TT`Q�+? Bb iQ +QMbB/2` � ?Qmb2?QH/
�b 2M2`;v TQQ` B7 Bi Bb /Bb�/p�Mi�;2/ BM �i H2�bi QM2 BM/B+�iQ` @ i?2 mMBQM �TT`Q�+?X "mi
?�pBM; QM2 /Bb�/p�Mi�;2 /Q2b MQi M2+2bb�`BHv `2T`2b2Mi 2M2`;v TQp2`ivX �i i?2 QTTQbBi2-
�MQi?2` �TT`Q�+? Bb iQ +QMbB/2` � ?Qmb2?QH/ �b 2M2`;v TQQ` B7 Bi Bb /Bb�/p�Mi�;2/ BM �HH
BM/B+�iQ`b @ i?2 BMi2`b2+iBQM �TT`Q�+?X h?Bb �TT`Q�+? Bb p2`v /2K�M/BM;X Ai 2t+Hm/2b
?Qmb2?QH/b i?�i +mKmH�i2 KmHiBTH2 /Bb�/p�Mi�;2b- #mi MQi �HH- �M/ i?�i rQmH/ /2b2`p2 iQ
#2 +QMbB/2`2/ 2M2`;v TQQ`X h?2 J1SA �HHQrb 7Q` �M BMi2`K2/B�i2 �TT`Q�+?X � ?Qmb2?QH/
Bb 2M2`;v TQQ` B7 Bi Bb /Bb�/p�Mi�;2/ BM b2p2`�H BM/B+�iQ`b �i i?2 b�K2 iBK2X h?2 +?QB+2 Q7
i?2 i?`2b?QH/ rBHH /2T2M/ QM i?2 BMi2MbBiv Q7 i?2 bBim�iBQMb QM2 rBb?2b iQ B/2MiB7vX h?2
M2ti b2+iBQM HQQFb �i ?Qr K�Mv ?Qmb2?QH/b �`2 B/2MiB}2/ 2M2`;v TQQ` BM ?QmbBM; �M/
i`�MbTQ`i `2bT2+iBp2Hv �++Q`/BM; iQ i?2 i?`2b?QH/X

9X _2bmHib
9XRX AM+B/2M+2 2i BMi2MbBiv Q7 2M2`;v TQp2`iv
6B;m`2 9 b?Qrb i?2 BM+B/2M+2 U>V �M/ BMi2MbBiv U�V Q7 KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv
�b � 7mM+iBQM Q7 i?2 i?`2b?QH/X A }M/ i?�i i?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv BM ?QmbBM;

Rkh?Bb +?QB+2 7QHHQrb i?2 `2+QKK2M/�iBQM K�/2 #v �iFBMbQM 2i �HX UkyykV BM i?2B` rQ`F QM bQ+B�H
BM/B+�iQ`b BM 1m`QT2, Ǵi?2 BMi2`T`2i�iBQM Q7 i?2 b2i Q7 BM/B+�iQ`b Bb ;`2�iHv 2�b2/ r?2`2 i?2 BM/BpB/m�H
+QKTQM2Mib ?�p2 /2;`22b Q7 BKTQ`i�M+2 i?�i- r?BH2 MQi M2+2bb�`BHv 2t�+iHv 2[m�H- �`2 MQi ;`QbbHv /Bz2`2MiǴX

R9



�M/ i`�MbTQ`i Bb Q7 i?2 b�K2 K�;MBim/2 7Q` �HH i?`2b?QH/bX AM+B/2M+2 +m`p2b BM i`�MbTQ`i
U/�`F #Hm2V �M/ ?QmbBM; U/�`F Tm`TH2V �`2 p2`v +HQb2 iQ 2�+? Qi?2` �M/ `2;mH�`Hv BMi2`b2+i
�++Q`/BM; iQ i?2 i?`2b?QH/ p�Hm2bX PM �p2`�;2- i?2 /Bz2`2M+2 Q7 BM+B/2M+2 #2ir22M i?2
irQ b2+iQ`b Bb R T2`+2Mi�;2 TQBMi iQr�`/b i`�MbTQ`i UBi `�M;2b 7`QK @j iQ YRk T2`+2Mi�;2
TQBMibVX aBKBH�`Hv- i?2 BMi2MbBiv Q7 2M2`;v TQp2`iv Bb 7QmM/ iQ #2 bBKBH�` BM #Qi? b2+iQ`bX
h?2 BMi2MbBiv +Q``2bTQM/b iQ i?2 �p2`�;2 r2B;?i2/ MmK#2` Q7 /Bb�/p�Mi�;2b �KQM; i?2
2M2`;v TQQ`X
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Threshold of energy poverty 

Incidence housing (H) 

Intensity housing (A) 

Incidence transport (H) 

Intensity transport (A) 

Energy poverty
threshold = 40%

Severe energy poverty
threshold = 50%

(% of disadvantages that a household must cumulate to be considered energy poor)

6B;m`2 9, AM+B/2M+2 2i BMi2MbBiv Q7 KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv 7Q` /Bz2`2Mi i?`2b?QH/b

AM #Qi? b2+iQ`b- KQ`2 i?�M d8W Q7 ?Qmb2?QH/b �`2 B/2MiB}2/ BM �i H2�bi QM2 BM/B+�iQ`
UmMBQM �TT`Q�+?V �M/ MQ ?Qmb2?QH/ UIRWV Bb /Bb�/p�Mi�;2/ BM �HH BM/B+�iQ`b �i i?2 b�K2
iBK2 UBMi2`b2+iBQM �TT`Q�+?VX GQQFBM; �i i?2 irQ b2+iQ`b b2T�`�i2Hv- dNW Q7 ?Qmb2?QH/b
�`2 /Bb�/p�Mi�;2/ BM �i H2�bi QM2 BM/B+�iQ` BM ?QmbBM; �M/ deW BM i`�MbTQ`iX h?2b2
};m`2b �`2 H�`;2 �M/ T`Q#�#Hv BM+Hm/2 ?Qmb2?QH/b i?�i QM2 /Q2b MQi r�Mi iQ +�i2;Q`Bb2 �b
2M2`;v TQQ` @ 2``Q`b Q7 BM+HmbBQMX 6Q` 2t�KTH2- � ?Qmb2?QH/ i?�i r�Mib iQ 2ti2M/ i?2 HB72
Q7 Bib +�` Ur?B+? biBHH rQ`Fb p2`v r2HH /2bTBi2 Bib �;2V Q` � +QmTH2 Q7 `2iB`22b r?Q 722H p2`v
+QK7Q`i�#H2 �i ?QK2 �i � i2KT2`�im`2 Q7 RNê* #Qi? ?�p2 � /Bb�/p�Mi�;2 BM i?2 J1SA-
#mi Bi /Q2b MQi b22K DmbiB}2/ iQ +QMbB/2` i?2K �b 2M2`;v TQQ`X

�b i?2 i?`2b?QH/ BM+`2�b2b- ?Qmb2?QH/b ?�p2 iQ #2 B/2MiB}2/ BM KQ`2 �M/ KQ`2 BM@
/B+�iQ`b �i i?2 b�K2 iBK2 iQ #2 B/2MiB}2/ 2M2`;v TQQ`X h?2 BM+B/2M+2 }`bi /2+`2�b2b
`�TB/Hv- i?2M bHQrb /QrM �M/ +QMp2`;2b iQ U�HKQbiV x2`QX AM #Qi? b2+iQ`b- i?2 BM+B/2M+2
#2+QK2b H2bb i?�M RW 7`QK i?2 i?`2b?QH/ r?B+? +Q``2bTQM/b iQ #2BM; /Bb�/p�Mi�;2/ BM
dyW Q7 BM/B+�iQ`bX Ai 2t+Hm/2b ?Qmb2?QH/b i?�i +mKmH�i2 KmHiBTH2 /Bb�/p�Mi�;2b- #mi MQi
�b K�Mv- �M/ i?�i rQmH/ /2b2`p2 iQ #2 +QMbB/2`2/ 2M2`;v TQQ` @ 2``Q`b Q7 2t+HmbBQMX

�b bm+?- � iQQ HQr i?`2b?QH/ H2�/b iQ 2``Q`b Q7 BM+HmbBQM- r?2`2�b � iQQ ?B;? i?`2b?QH/
H2�/b iQ 2``Q` Q7 2t+HmbBQMX h?2 J1SA �HHQrb iQ +?QQb2 BMi2`K2/B�i2 i?`2b?QH/bX am+?
�TT`Q�+? HBKBib 2``Q`b Q7 BM+HmbBQM �M/ 2t+HmbBQM- �b ?Qmb2?QH/b ?�p2 iQ #2 B/2MiB}2/ BM
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b2p2`�H- #mi MQi �HH- BM/B+�iQ`b �i i?2 b�K2 iBK2X

9XkX a2H2+iBQM Q7 i?2 2M2`;v TQp2`iv i?`2b?QH/
h?2 +?QB+2 Q7 i?2 i?`2b?QH/ /2T2M/b QM i?2 BMi2MbBiv Q7 2M2`;v TQp2`iv bBim�iBQMb i?�i
QM2 r�Mib iQ B/2MiB7v- BX2X i?2 MmK#2` Q7 /Bb�/p�Mi�;2b i?�i ?Qmb2?QH/b +mKmH�i2X A7
bm+? +?QB+2 rQmH/ /2b2`p2 iQ #2 /2#�i2/- BM i?Bb T�T2`- irQ i?`2b?QH/b �`2 2t�KBM2/
7Q` i?2 7QHHQrBM; `2�bQMbX h?2v r2`2 b2H2+i2/ iQ `2T`2b2Mi irQ H2p2Hb Q7 2M2`;v TQp2`ivX
h?2 }`bi i?`2b?QH/- +�HH2/ i?2 2M2`;v TQp2`iv i?`2b?QH/- Bb +?Qb2M iQ B/2MiB7v ?Qmb2?QH/b
/Bb�/p�Mi�;2/ BM �i H2�bi 9yW Q7 BM/B+�iQ`bX AM Qi?2` rQ`/b- � ?Qmb2?QH/ Bb 2M2`;v TQQ`
B7 i?2 r2B;?i2/ bmK Q7 i?2 BM/B+�iQ`b BM r?B+? Bi Bb /Bb�/p�Mi�;2/ Bb ;`2�i2` i?�M Q` 2[m�H
iQ 9yWX 6Q` 2t�KTH2- i?Bb K2�Mb i?�i BM ?QmbBM;- � ?Qmb2?QH/ Bb B/2MiB}2/ �b 2M2`;v
TQQ` B7 Bi +mKmH�i2b,

Ç SQQ` /r2HHBM; 2M2`;v T2`7Q`K�M+2 �M/ HQr BM+QK2-

Ç .BbT`QTQ`iBQM�i2 2M2`;v 2tT2M/Bim`2- BMbm{+B2Mi ?2�iBM; i2KT2`�im`2 �M/ 722HBM;
+QH/X

Ç GQr BM+QK2- 722HBM; +QH/- BM�/2[m�i2 ivT2 Q7 ?2�iBM; �M/ MQ i2KT2`�im`2 +QMi`QH
bvbi2KX

P` BM i`�MbTQ`i- � ?Qmb2?QH/ Bb B/2MiB}2/ �b 2M2`;v TQQ` B7 Bi +mKmH�i2b,

Ç .BbT`QTQ`iBQM�i2 7m2H 2tT2M/Bim`2 �M/ HQr BM+QK2-

Ç _2bi`B+iBQM Q7 +�` mb2- MQ �Hi2`M�iBp2 iQ +�` �M/ BM2{+B2Mi p2?B+H2-

Ç LQ �++2bb iQ Tm#HB+ i`�MbTQ`i- /B{+mHiv BM K22iBM; 7m2H +Qbib �M/ /BbT`QTQ`iBQM�i2
7m2H 2tT2M/Bim`2X

h?2 b2+QM/ i?`2b?QH/- +�HH2/ i?2 b2p2`2 2M2`;v TQp2`iv i?`2b?QH/- Bb +?Qb2M bQ �b iQ
7Q+mb QM i?2 KQbi /Bb�/p�Mi�;2/ ;`QmT Q7 ?Qmb2?QH/b U�TT`QtBK�i2Hv i?2 RyW KQbi
/Bb�/p�Mi�;2/VX Ai +Q``2bTQM/b iQ #2BM; /Bb�/p�Mi�;2/ BM �i H2�bi 8yW Q7 BM/B+�iQ`bX
h?2b2 ?Qmb2?QH/b +mKmH�i2 � ?B;?2` MmK#2` Q7 /Bb�/p�Mi�;2bX

qBi? i?2 irQ i?`2b?QH/b b2H2+i2/- i?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv Bb bHB;?iHv ?B;?2` BM
i`�MbTQ`i i?�M BM ?QmbBM; Ub22 };m`2 8VX h?2 b?�`2 Q7 ?Qmb2?QH/b B/2MiB}2/ 2M2`;v TQQ`
Bb R3W BM ?QmbBM; �M/ kRW BM i`�MbTQ`iX qBi? i?2 i?`2b?QH/ Q7 b2p2`2 2M2`;v TQp2`iv-
i?2 BM+B/2M+2 7�HHb iQ NW �M/ RRW `2bT2+iBp2HvX Pp2`�HH- jRW Q7 ?Qmb2?QH/b �`2 2M2`;v
TQQ` BM ?QmbBM; Q` i`�MbTQ`i- �M/ dW Q7 ?Qmb2?QH/b �`2 2M2`;v TQQ` BM #Qi? b2+iQ`b �i
i?2 b�K2 iBK2X Ai K2�Mb i?�i- �KQM; i?2 2M2`;v TQQ`- k9W Q7 ?Qmb2?QH/b 7�+2 � /Qm#H2
T2M�Hiv BM ?QmbBM; �M/ i`�MbTQ`i UR8W �KQM; i?2 b2p2`2 2M2`;v TQQ`VX *QMb2[m2MiHv-
?Qmb2?QH/b �z2+i2/ BM i?2 ?QmbBM; b2+iQ` �`2 KQbiHv /Bz2`2Mi 7`QK i?Qb2 �z2+i2/ BM i?2
i`�MbTQ`i b2+iQ`X

h?2b2 `2bmHib +�M #2 +QKT�`2/ rBi? 2tBbiBM; `2TQ`ib QM 2M2`;v TQp2`iv BM 6`�M+2X
h?2v �`2 ?B;?2` i?�M i?2 BM+B/2M+2 `2TQ`i2/ #v i?2 bi�iBbiB+�H b2`pB+2 Q7 i?2 JBMBbi`v

Re
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Energy poverty (k=40%)  /  Severe energy poverty (k=50%) 

6B;m`2 8, AM+B/2M+2 Q7 KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv BM ?QmbBM; �M/ i`�MbTQ`i

Q7 i?2 1+QHQ;B+�H �M/ aQHB/�`Biv h`�MbBiBQM BM Bib `2TQ`i QM aLh1..Rj- r?B+? B/2MiB}2b
R9-eW Q7 ?Qmb2?QH/b BM ?QmbBM;- Ry-kW BM i`�MbTQ`i- kk-kW BM �i H2�bi QM2 b2+iQ` �M/ k-eW
BM #Qi? b2+iQ`b ULB`�b+Qm 2i �HX- kyReVX JQ`2Qp2`- i?2 bBim�iBQM Bb `2p2`b2/ #2ir22M i?2
irQ b2+iQ`bX h?2 J1SA B/2MiB}2b RXk iBK2b KQ`2 ?Qmb2?QH/b BM i`�MbTQ`i i?�M ?QmbBM;-
r?2`2�b aLh1.. B/2MiB}2b RX9 iBK2b KQ`2 ?Qmb2?QH/b BM ?QmbBM;X >Qr2p2` `2bmHib BM
?QmbBM; �`2 HQr2` i?�M i?Qb2 2biBK�i2/ #v i?2 L�iBQM�H 1M2`;v SQp2`iv P#b2`p�iQ`v
UPLS1V- r?B+? B/2MiB}2b ky-9W Q7 i?2 TQTmH�iBQM BM � bBim�iBQM Q7 2M2`;v TQp2`iv BM
?QmbBM; UPLS1- kyReVX h?2b2 /Bz2`2M+2b BM `2bmHib +�M #2 2tTH�BM2/ #v i?2 7�+i i?�i i?2
J1SA BM+Hm/2b bQK2 #mi MQi �HH ?Qmb2?QH/b B/2MiB}2/ #v aLh1.. �M/ PLS1 @ �b bQK2
BM/B+�iQ`b �`2 +QKKQM, i?2 2M2`;v 2tT2M/Bim`2 `�iBQ �b r2HH �b 722HBM; +QH/ 7Q` PLS1
@ #mi �HbQ BM+Hm/2b ?Qmb2?QH/b B/2MiB}2/ #v Qi?2` MQM@KQM2i�`v 7�+iQ`b @ r?B+? �`2 MQi
+�Tim`2/ #v aLh1.. �M/ PLS1 K2�bm`2bX

9XjX *QKT�`BbQM rBi? i?2 2M2`;v 2tT2M/Bim`2 `�iBQ
*m``2MiHv- i?2 KQbi rB/2Hv mb2/ BM/B+�iQ` Q7 2M2`;v TQp2`iv BM i?2 +QMi2ti Q7 /2p2HQT2/
+QmMi`B2b Bb i?2 2M2`;v 2tT2M/Bim`2 `�iBQ U11_VX A rBHH }`bi [m2biBQM r?2i?2` i?2 11_
�M/ i?2 J1SA B/2MiB7v i?2 b�K2 ?Qmb2?QH/b- #v +QKT�`BM; i?2 Qp2`H�T #2ir22M i?2
?Qmb2?QH/b B/2MiB}2/ #v i?2 J1SA �M/ i?Qb2 B/2MiB}2/ #v i?2 11_X h?2M A rBHH B/2MiB7v
r?B+? /BK2MbBQMb Q7 i?2 J1SA �`2 #2bi +Qp2`2/ #v i?2 11_ �M/ r?B+? /BK2MbBQMb Bi
7Q`;2ib- #v 2p�Hm�iBM; i?2 +Q``2H�iBQM #2ir22M i?2 11_ �M/ i?2 /Bz2`2Mi BM/B+�iQ`b Q7
i?2 J1SAX hQ B/2MiB7v 2M2`;v TQQ` ?Qmb2?QH/b BM i?2 b2Mb2 Q7 i?2 11_- A mb2 i?2 b?�`2 Q7
?Qmb2?QH/bǶ /BbTQb�#H2 BM+QK2 /2/B+�i2/ iQ 2M2`;v U`2bT2+iBp2Hv 7m2HbV rBi? i?2 i?`2b?QH/
b2i �i irB+2 i?2 M�iBQM�H K2/B�MR9X

RjAM 6`�M+2- i?2 ;Qp2`MK2Mi ?�b BKTH2K2Mi2/ � M�iBQM�H bi`�i2;v 7Q` i?2 2+QHQ;B+�H i`�MbBiBQM iQr�`/b
bmbi�BM�#H2 /2p2HQTK2Mi kyR8@kyky UaLh1..V mM/2` i?2 2M2`;v i`�MbBiBQM H�rX JQMBiQ`BM; Q7 i?2
aLh1.. Bb 2Mbm`2/ i?`Qm;? � /�b?#Q�`/ Q7 dk BM/B+�iQ`b- r?B+? BM+Hm/2b QM2 BM/B+�iQ` QM 2M2`;v
pmHM2`�#BHBiv UBM/B+�iQ` 1jXeVX h?Bb BM/B+�iQ` Bb bBKBH�` iQ +QKKQM 2M2`;v TQp2`iv BM/B+�iQ`b, Bi K2�bm`2b
i?2 T`QTQ`iBQM Q7 ?Qmb2?QH/b r?Qb2 b?�`2 Q7 2M2`;v 2tT2M/Bim`2 7Q` ?2�iBM; Q` +QKKmiBM; BM BM+QK2 Bb
KQ`2 i?�M irB+2 i?2 M�iBQM�H K2/B�MX

R9h?2 11_ �HbQ +Q``2bTQM/b QM2 Q7 i?2 BM/B+�iQ`b BM+Hm/2/ BM i?2 J1SAX
Rd



9XjXRX G2p2H Q7 Qp2`H�T
6B;m`2 e b?Qrb i?2 Qp2`H�T #2ir22M i?2 11_ �M/ i?2 J1SA- `2bT2+iBp2Hv BM ?QmbBM;
UH27iV �M/ i`�MbTQ`i U`B;?iVX h?2 J1SA Bb 7QmM/ iQ +�Tim`2 i?2 K�DQ`Biv Q7 ?Qmb2?QH/b
B/2MiB}2/ #v i?2 11_ BM ?QmbBM; �M/ i`�MbTQ`i U3jW �M/ djW `2bT2+iBp2HvVX h?2 +Qp2`@
�;2 `�i2 Bb `2H�iBp2Hv ?B;? BM i?Bb +�b2- i?Qm;? MQi +QKTH2i2X Ai K2�Mb KQbi ?Qmb2?QH/b
/Bb�/p�Mi�;2/ BM i?2 11_ i2M/ iQ +mKmH�i2 Qi?2` /Bb�/p�Mi�;2b @ Qi?2`rBb2 i?2v rQmH/
MQi #2 B/2MiB}2/ #v i?2 J1SAX h?Bb `2bmHi- ?Qr2p2`- Bb MQi 2MiB`2Hv b�iBb7�+iQ`vX h?2`2
`2K�BM ?Qmb2?QH/b B/2MiB}2/ #v i?2 11_ i?�i �`2 MQi B/2MiB}2/ #v i?2 J1SA #2+�mb2
i?2v +mKmH�i2 HBiiH2 Q` MQ �//BiBQM�H /Bb�/p�Mi�;2bX h?2 KBbK�i+? Bb bi`QM;2` BM i`�Mb@
TQ`iX Ai b?QmH/ #2 `2K2K#2`2/ i?�i QM2 Q7 i?2 +`BiB+BbKb Q7 i?2 11_ #�b2/ QM �+im�H
2M2`;v 2tT2M/Bim`2 Bb iQ B/2MiB7v ?Qmb2?QH/b i?�i �`2 Qp2`@+QMbmKBM; #v +?QB+2 @ 7Q` 2t@
�KTH2- ?Qmb2?QH/b rBi? � HQi Q7 2H2+i`QMB+ 2[mBTK2Mi Q` � brBKKBM; TQQH- Q` i?Qb2 rBi?
K�Mv H2Bbm`2 �+iBpBiB2b BM `2KQi2 HQ+�iBQM Q` r?Q `2;mH�`Hv ;Q �r�v QM r22F2M/bX "2+�mb2
i?2 J1SA Bb BMi2`2bi2/ BM i?2 �++mKmH�iBQM Q7 /Bb�/p�Mi�;2Qmb 7�+iQ`b- Bi 2t+Hm/2b i?2b2
?Qmb2?QH/b- i?mb HBKBiBM; i?2 BM+HmbBQM 2``Q`b �HH2;2/ �;�BMbi i?2 11_X

*QMp2`b2Hv- HQQFBM; �i i?2 11_- Bi +�Tim`2b `2H�iBp2Hv H2bb Q7 i?2 ?Qmb2?QH/b B/2MiB}2/
#v i?2 J1SA Ue8W BM ?QmbBM; �M/ 8dW BM i`�MbTQ`i `2bT2+iBp2HvVX �M BKTQ`i�Mi MmK#2`
Q7 ?Qmb2?QH/b B/2MiB}2/ #v i?2 J1SA �`2 MQi B/2MiB}2/ #v i?2 11_, 2t+HmbBQM 2``Q`b
`2T`2b2Mi eW Q7 i?2 TQTmH�iBQM BM ?QmbBM; �M/ NW BM i`�MbTQ`iX h?2b2 ?Qmb2?QH/b �`2
B/2MiB}2/ #v i?2 J1SA- #mi i?2v �`2 MQi B/2MiB}2/ #v i?2 11_ #2+�mb2 i?2v 2tT2`B2M+2
/B{+mHiB2b BM Qi?2` /BK2MbBQMb Q7 2M2`;v TQp2`iv i?�i i?2 11_ /Q2b MQi +�Tim`2X h?mb Bi
BM/B+�i2b i?2 11_ 7Q`;2ib � T�`i Q7 i?2 TQTmH�iBQM BM KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv-
BM Qi?2` rQ`/b Bi H2�/b iQ BKTQ`i�Mi 2``Q`b Q7 2t+HmbBQMX �++Q`/BM; iQ i?Bb �M�HvbBb-
2t+HmbBQM 2``Q`b �`2 �#Qmi irB+2 �b BKTQ`i�Mi �b BM+HmbBQM 2``Q`bX

MEPI & EER

11,7%
MEPI only

8,9%

EER only

4,3%
MEPI & EER

11,5%
MEPI only

6,2%

EER only

2,4%

Housing Transport

6B;m`2 e, Pp2`H�T #2ir22M i?2 2M2`;v 2tT2M/Bim`2 `�iBQ U11_V �M/ i?2 J1SA
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9XjXkX *Q``2H�iBQM rBi? MQM@KQM2i�`v /BK2MbBQMb
h�#H2 d T`2b2Mib i?2 aT2�`K�M +Q``2H�iBQM +Q2{+B2MibR8 #2ir22M i?2 11_ �M/ i?2 J1SA
BM/B+�iQ`b- �b r2HH �b rBi? i?2 J1SA Bib2H7 @ 7Q` ?QmbBM; �M/ i`�MbTQ`iX h?2 aT2�`K�M
+Q2{+B2Mi �HHQrb iQ K2�bm`2 i?2 �bbQ+B�iBQM #2ir22M irQ Q`/BM�H p�`B�#H2bX PM i?2
?QmbBM; bB/2- i?Bb +Q2{+B2Mi @ �M/ i?2`27Q`2 i?2 �bbQ+B�iBQM @ Bb r2�F- 2t+2Ti BM irQ +�b2bX
Ai Bb ?B;?2` 7Q` BM+QK2 UyXjRV �M/ /r2HHBM; 2M2`;v T2`7Q`K�M+2 UyXkjVX h?Bb b?Qrb i?�i
i?2 11_ Bb #2bi +Q``2H�i2/ rBi? KQM2i�`v `2bQm`+2 BM/B+�iQ`bReX 6Q` Qi?2` BM/B+�iQ`b-
Bi 7�HHb #2HQr yXy8, 72Hi +QH/- BM/QQ` i2KT2`�im`2- 2M2`;v 2{+B2M+v Q7 �TTHB�M+2b �M/
T`2b2M+2 Q7 � i2KT2`�im`2 +QMi`QH bvbi2KX Ai Bb 2p2M M2;�iBp2 7Q` i?2 ivT2 Q7 ?2�iBM;
U@yXy8VX h?mb- i?2 11_ Bb TQQ`Hv +Q``2H�i2/ rBi? MQM@KQM2i�`v `2bQm`+2 BM/B+�iQ`b �M/
BM/B+�iQ`b i?�i /B`2+iHv 2p�Hm�i2 �M 2M2`;v b2`pB+2X

PM i?2 i`�MbTQ`i bB/2- +Q2{+B2Mib �`2 QM �p2`�;2 ?B;?2` i?�M BM ?QmbBM;X h?2v
�`2 ;`2�i2` i?�M yXy8 2t+2Ti 7Q` +�` 2M2`;v 2{+B2M+vX aBM+2 i?2 H�ii2` p�`B�#H2 ?�b �M
BKTQ`i�Mi KBbbBM; p�Hm2 `�i2 URjWV- Bi Bb MQi TQbbB#H2 iQ +QM+Hm/2 QM Bib �TT�`2Mi HQr
�bbQ+B�iBQM rBi? i?2 11_X

Housing 
  

Transport 
   EER 

 
  EER 

Income  0,31     
 

Income  0,13     
Energy expenditure ratio  1,00     

 
Fuel expenditure ratio  1,00     

Feeling cold  0,05     
 

Restriction of car use   0,13     
Indoor temperature  0,03     

 
Difficulty in meeting fuel costs  0,22     

Dwelling energy performance  0,23     
 

Car energy efficiency   0,00     
Energy efficiency of appliances  (0,05)    

 
Alternative to car  0,28     

Presence of a temperature control system  0,00     
 

Access to public transport  0,08     
Type of heating  0,02     

 
MEPI transport  0,58     

MEPI housing  0,69     
    

6B;m`2 d, aT2�`K�M +Q``2H�iBQM #2ir22M i?2 2M2`;v 2tT2M/Bim`2 `�iBQ U11_V �M/ BM/B+�iQ`b Q7 i?2 J1SAX

h?2 +QKT�`BbQM #2ir22M i?2 irQ b2+iQ`b `2p2�Hb irQ i?BM;bX 6B`bi- i?2 11_ Bb H2bb
�bbQ+B�i2/ rBi? BM+QK2 BM i`�MbTQ`i UyXRjV i?�M BM ?QmbBM; UyXjRVX h?Bb Bb +QMbBbi2Mi rBi?
i?2 7�+i i?�i i?2 /Bbi`B#miBQM Q7 ?Qmb2?QH/ 7m2H 2tT2M/Bim`2 Bb H2bb `2;`2bbBp2 BM i`�MbTQ`iX
a2+QM/- i?2 BM/B+�iQ`b rBi? r?B+? i?2 11_ Bb KQbi +HQb2Hv +Q``2H�i2/ �`2 i?2 �#b2M+2
Q7 �M �Hi2`M�iBp2 iQ i?2 +�` UyXk3V QM i?2 i`�MbTQ`i bB/2 �M/ i?2 2M2`;v T2`7Q`K�M+2 Q7
?QmbBM; UyXkjV QM i?2 ?QmbBM; bB/2 @ QmibB/2 BM+QK2X h?Bb `2bmHi ?B;?HB;?ib i?�i BM Q`/2`
iQ `2/m+2 i?2 2M2`;v #m`/2M QM ?Qmb2?QH/b- BKT`QpBM; ?QmbBM; �M/ KQ#BHBiv +QM/BiBQMb
Bb F2vX AM T�`iB+mH�`- T`BQ`Biv b?QmH/ #2 ;Bp2M iQ, /2p2HQTBM; �Hi2`M�iBp2b iQ BM/BpB/m�H
KQiQ`Bb2/ i`�MbTQ`i �M/ `2MQp�iBM; i?2 ?QmbBM; biQ+FX

G�biHv- i?Bb �M�HvbBb b?Qrb i?2 11_ 7�BHb iQ +�Tim`2 bQK2 /BK2MbBQMb Q7 i?2 2M@
2`;v TQp2`iv 2tT2`B2M+2/ #v ?Qmb2?QH/b BM ?QmbBM; �M/ i`�MbTQ`iX Ai TQQ`Hv B/2MiB}2b

R8h?2 p�Hm2 Q7 �M BM/B+�iQ` +Q``2bTQM/b iQ Q`/BM�H /�i�, Bi i�F2b i?2 p�Hm2 y B7 MQM B/2MiB}2/ �M/ R
B7 B/2MiB}2/X h?2 aT2�`K�M +Q``2H�iBQM +Q2{+B2Mi Bb � `�MF@#�b2/ +Q``2H�iBQM +QKT�iB#H2 rBi? Q`/BM�H
/�i�X �b bm+? Bi �HHQrb iQ K2�bm`2 i?2 �bbQ+B�iBQM #2ir22M i?2 /Bz2`2Mi BM/B+�iQ`b Q7 i?2 J1SAX

Re�b � `2KBM/2`- BM i?2 J1SA- #mBH/BM; 2M2`;v T2`7Q`K�M+2 Bb +�H+mH�i2/ rBi? `2�H 2M2`;v +QMbmKTiBQM
7Q` QM2 i?B`/ Q7 ?Qmb2?QH/b- `�i?2` i?�M i?2Q`2iB+�H +QMbmKTiBQM- /m2 iQ i?2 H�+F Q7 �p�BH�#H2 /�i�X Ai Bb
i?2`27Q`2 MQi � Tm`2Hv i2+?MB+�H 72�im`2 Q7 i?2 #mBH/BM; 7Q` i?2b2 ?Qmb2?QH/bX

RN



/Bb�/p�Mi�;2b BM MQM@KQM2i�`v BM/B+�iQ`b �M/ 2M2`;v b2`pB+2bX "�b2/ QM Qm` /�i�- i?2
+Q``2H�iBQM Bb 2Bi?2` HQr Q` MQM@2tBbi2Mi rBi? ?QmbBM; �M/ KQ#BHBiv +QM/BiBQMb- 2[mBTK2Mi
�M/ `2bi`B+iBQM U(@yXy8cyXkj) BM ?QmbBM; �M/ (yXyycyXk3) BM i`�MbTQ`iVX

9X9X *QKTQbBiBQM Q7 2M2`;v TQp2`iv
SQHB+v K�F2`b M22/ iQ FMQr r?�i HB2b #2?BM/ 2M2`;v TQp2`iv BM Q`/2` iQ +?�`�+i2`Bb2
�z2+i2/ TQTmH�iBQMb �M/ iQ i�`;2i TQHB+v `2bTQMb2bX A rBHH }`bi ?B;?HB;?i /Bz2`2M+2b rBi?
BM+QK2 TQp2`iv- #v [m�MiB7vBM; i?2 BM+HmbBQM �M/ 2t+HmbBQM 2``Q`b Q7 mbBM; BM+QK2 TQp2`iv
�b � +`Bi2`B� iQ i�`;2i 2M2`;v TQp2`iv TQHB+B2bX h?2M A rBHH 2p�Hm�i2 i?2 BM+B/2M+2 Q7 2M2`;v
TQp2`iv rBi?BM /Bz2`2Mi bm#TQTmH�iBQMb BM ?QmbBM; �M/ i`�MbTQ`i `2bT2+iBp2HvX hQ B/2MiB7v
i?2 BM+QK2 TQQ`- A mb2 /BbTQb�#H2 BM+QK2 T2` +QMbmKTiBQM mMBi �M/ i?2 Q{+B�H TQp2`iv
HBM2 b2i �i eyW Q7 i?2 M�iBQM�H K2/B�M BM+QK2X

9X9XRX .Bz2`2M+2b rBi? BM+QK2 TQp2`iv
6B;m`2 3 BM/B+�i2b i?2 2ti2Mi Q7 BM+HmbBQM �M/ 2t+HmbBQM 2``Q`b Q7 mbBM; BM+QK2 TQp2`iv
iQ `2�+? i?2 2M2`;v TQQ` B/2MiB}2/ #v i?2 J1SAX 1t+HmbBQM 2``Q`b `272` iQ 2M2`;v TQQ`
i?�i rQmH/ #2 B;MQ`2/- r?BH2 BM+HmbBQM 2``Q`b `272` iQ bQK2 MQM 2M2`;v TQQ` i?�i rQmH/
#2 2HB;B#H2X PM i?2 H27i �`2 b?QrM i?2 b?�`2 Q7 i?2 TQTmH�iBQM �++Q`/BM; B7 i?2v �`2
2M2`;v TQQ` Q` MQi- �M/ B7 i?2v �`2 BM+QK2 TQQ` Q` MQiX PM i?2 `B;?i �`2 T`2b2Mi2/
+QM/BiBQM�H T`Q#�#BHBiB2b FMQrBM; BM+QK2 TQp2`ivX AM T�`iB+mH�`- ;Bp2M i?�i � ?Qmb2?QH/
Bb MQi BM+QK2 TQQ`- Bi b?Qrb i?2 T`Q#�#BHBiv i?�i Bi rBHH #2 B/2MiB}2/ �b 2M2`;v TQQ`X
*QMp2`b2Hv- FMQrBM; i?�i � ?Qmb2?QH/ Bb MQi KQM2i�`v TQQ`- Bi b?Qrb i?2 T`Q#�#BHBiv
i?�i Bi rBHH MQi #2 B/2MiB}2/ �b 2M2`;v TQQ`X

Housing
Non energy 

poor
Energy 

poor Total Non energy 
poor

Energy 
poor Total

Non income poor 76% 11% 87% Non income poor 87% 13% 87%
Income poor 6% 7% 13% Income poor 46% 54% 13%

Total 82% 18% 100% Total 82% 18% 100%

Transport
Non energy 

poor
Energy 

poor Total Non energy 
poor

Energy 
poor Total

Non income poor 72% 15% 87% Non income poor 83% 17% 87%
Income poor 7% 6% 13% Income poor 55% 45% 13%

Total 79% 21% 100% Total 79% 21% 100%

Share of population Conditional probability
(knowing monetary poverty)

6B;m`2 3, AM+QK2 TQp2`iv �M/ KmHiB/BK2MbBQM�H 2M2`;v TQp2`iv BM ?QmbBM; �M/ i`�MbTQ`i

AM #Qi? b2+iQ`b- i?2 T`Q#�#BHBiv i?�i �M BM+QK2 TQQ` ?Qmb2?QH/ Bb B/2MiB}2/ �b 2M2`;v
TQQ` Bb 9eW BM ?QmbBM; �M/ 88W BM i`�MbTQ`iX >Qr2p2`- i?Bb bBim�iBQM �z2+ib H2bb i?�M
eW U`2bT2+iBp2Hv dWV Q7 i?2 iQi�H TQTmH�iBQM BM ?QmbBM; U`2bT2+iBp2Hv BM i`�MbTQ`iVX h?mb
TQi2MiB�H BM+HmbBQM 2``Q`b Q7 mbBM; BM+QK2 TQp2`iv Bb HQr @ `2H�iBp2 iQ i?2 iQi�H TQTmH�iBQMX
h?Bb `2bmHi ?QH/b #Qi? i?2 ?QmbBM; �M/ i`�MbTQ`i b2+iQ`bX PM i?2 Qi?2` ?�M/- HQQFBM;
�i 2t+HmbBQM 2``Q`b- i?2 /Bp2`;2M+2 ?�b KQ`2 +QMb2[m2M+2bX h?2 T`Q#�#BHBiv i?�i � MQM
BM+QK2 TQQ` Bb B/2MiB}2/ �b 2M2`;v TQQ` Bb RjW BM ?QmbBM; �M/ RdW BM i`�MbTQ`iX h?2
H�`;2` /Bp2`;2M+2 BM i`�MbTQ`i Bb T�`iHv 2tTH�BM2/ #v i?2 H�`;2` ;�T #2ir22M i?2 BM+B/2M+2

ky



Q7 BM+QK2 TQp2`iv URjWV �M/ Q7 2M2`;v TQp2`iv BM i`�MbTQ`i UkRWV @ bQ i?�i H2bb Qp2`H�T
+�M #2 2tT2+i2/ #2ir22M i?2 irQ BM/B+2b @ �M/ #2+�mb2 2M2`;v TQp2`iv BM i`�MbTQ`i �z2+ib
iQ � H�`;2` 2ti2Mi HKB//H2 +H�bb ?Qmb2?QH/b- BM �//BiBQM iQ i?2 TQQ`2bi Ub22 �TT2M/Bt
*VX h?Bb bBim�iBQM +QM+2`Mb RRW U`2bT2+iBp2Hv R8WV Q7 i?2 iQi�H TQTmH�iBQM BM ?QmbBM;
U`2bT2+iBp2Hv BM i`�MbTQ`iVX h?mb- �++Q`/BM; iQ i?2 J1SA- TQi2MiB�H 2t+HmbBQM 2``Q`b Q7
mbBM; BM+QK2 TQp2`iv iQ i�`;2i 2M2`;v TQp2`iv TQHB+B2b Bb ?B;?X �KQM; 2M2`;v TQQ`- i?2
K�DQ`Biv Bb MQi BM+QK2 TQQ` 7Q` #Qi? b2+iQ`bX

9X9XkX AM+B/2M+2 Q7 2M2`;v TQp2`iv rBi?BM bm#@TQTmH�iBQMb
_2bmHib �`2 i?2M #`QF2M /QrM #v bm#@TQTmH�iBQMb iQ b?Qr i?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv
�KQM; �M/ rBi?BM i?2b2 ;`QmTbX 1M2`;v TQp2`iv Bb 2p�Hm�i2/ BM ?QmbBM; �M/ i`�MbTQ`i
�++Q`/BM; iQ i?2 7QHHQrBM; bQ+BQ@2+QMQKB+ +?�`�+i2`BbiB+b, #v ?Qmb2?QH/ +QKTQbBiBQM UbBM@
;H2- bBM;H2 T�`2Mi- +QmTH2- +QmTH2 rBi? +?BH/`2MV- #v i2Mm`2 bi�imb U`2Mi2` f QrM2`V- #v
bi�M/�`/ Q7 HBpBM; U.R iQ .RyV- #v `2bB/2MiB�H HQ+�iBQM Um`#�M TQH2b f bT�`b2Hv TQTmH�i2/
�`2�bV- #v �;2 `�M;2 UIjy v2�`b QH/- jy@9y v2�`b QH/-XXX- =3y v2�`b QH/V �M/ #v +HBK�iB+
xQM2b U>R� iQ >j �b /2b+`B#2/ QM };m`2 N- �b r2HH �b S�`Bb b2T�`�i2/ 7`QK i?2 >R� xQM2VX
6B;m`2 Ry 2M�#H2b iQ ;`�T?B+�HHv +QKT�`2 i?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv �KQM; i?2b2
bm#@TQTmH�iBQMbX

h?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv p�`B2b rBi? i?2 bi�M/�`/ Q7 HBpBM;X 6B`bi Q7 �HH- #v
+QMbi`m+iBQM- i?2`2 Bb � b?�`T /`QT BM i?2 BM+B/2M+2 #2ir22M /2+BH2b j �M/ 9X >Qr2p2`-
�KQM; i?2 }`bi i?`22 /2+BH2b- i?2 2pQHmiBQM Bb +QMi`�bi2/X Ai ;`�/m�HHv /2+`2�b2b BM ?Qmb@
BM;- r?BH2 Bi Bb `2H�iBp2Hv bi�#H2 BM i`�MbTQ`iX h?2 TQQ`2bi �`2 KQ`2 b2p2`2Hv �z2+i2/
BM ?QmbBM;- r?BH2 HQr2` KB//H2 +H�bb2b �`2 bBKBH�`Hv �z2+i2/ BM #Qi? b2+iQ`bX 6Q` mTT2`
/2+BH2b- ?Qmb2?QH/b �`2 KQ`2 �z2+i2/ BM i`�MbTQ`iX Ai Bb BMi2`2biBM; iQ MQi2 i?�i i?2
BM+B/2M+2 Bb MQi MmHH 7Q` i?2 ?B;?2bi /2+BH2b Q7 BM+QK2 U/2+BH2b 3@N@RyVX �Hi?Qm;? Bi Bb /B7@
}+mHi iQ /2b+`B#2 i?2K �b 2M2`;v TQQ`- i?2b2 ?Qmb2?QH/b M2p2`i?2H2bb +mKmH�i2 2MQm;?
/Bb�/p�Mi�;2Qmb 7�+iQ`b @ 2t+Hm/BM; BM+QK2 @ iQ K�F2 i?2B` 2M2`;v bBim�iBQM T`2+�`BQmbRdX

h?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv �HbQ p�`B2b rBi? Qi?2` bQ+BQ@2+QMQKB+ +?�`�+i2`BbiB+bX
AM i`�MbTQ`i- i?2 bm#@TQTmH�iBQMb KQbi �z2+i2/ #v 2M2`;v TQp2`iv �`2 i?Qb2 HBpBM; BM
bT�`b2Hv TQTmH�i2/ �`2�b- ?Qmb2?QH/b rBi? +?BH/`2M �M/ rQ`FBM;@�;2 ?Qmb2?QH/b UIey
v2�`b QH/VX AM ?QmbBM;- i?2 bm#@TQTmH�iBQMb KQbi �z2+i2/ #v 2M2`;v TQp2`iv b?�`2 bBKBH�`
;2Q;`�T?B+�H +?�`�+i2`BbiB+b @ i?Qb2 HBpBM; BM bT�`b2Hv TQTmH�i2/ �`2�b @ #mi i?2v /Bz2`
BM i2`Kb Q7 �;2 �M/ ?Qmb2?QH/ +QKTQbBiBQMX 1M2`;v TQp2`iv BM ?QmbBM; �z2+ib iQ �
;`2�i2` 2ti2Mi 2H/2`Hv ?Qmb2?QH/b U=dy v2�`b QH/V �M/ bBM;H2 ?Qmb2?QH/bX AM i2`Kb Q7
i2Mm`2 bi�imb- `2Mi2`b �`2 KQ`2 �z2+i2/ i?�M QrM2`b BM #Qi? b2+iQ`b �M/ 2bT2+B�HHv BM
?QmbBM; r?2`2 i?2 /Bz2`2M+2 Bb H�`;2`X _2bmHib �`2 KQ`2 bT`2�/ #2ir22M i?2 /Bz2`2Mi

Rd�KQM; i?2 i?`22 ?B;?2bi /2+BH2b- H2bb i?�M 8W Q7 ?Qmb2?QH/b �`2 2M2`;v TQQ` BM ?QmbBM; �M/ H2bb
i?�M 3W �`2 2M2`;v TQQ` BM i`�MbTQ`iX AM ?QmbBM;- i?2 /r2HHBM; 2M2`;v T2`7Q`K�M+2 Bb r?�i +QMi`B#mi2b
i?2 KQbi U=9yWV iQ i?2B` B/2MiB}+�iBQM �b 2M2`;v TQQ`X h?Bb +QMi`�bib rBi? i?2 HQr2bi /2+BH2b Q7 BM+QK2
U/2+BH2b R@k@jV- 7Q` r?QK i?2 /r2HHBM; 2M2`;v T2`7Q`K�M+2 Bb i?2 i?B`/ +QMi`B#miQ` iQ 2M2`;v TQp2`iv- �7i2`
BM+QK2 �M/ i?2 2M2`;v 2tT2M/Bim`2 `�iBQX AM i`�MbTQ`i- +�` 2M2`;v 2{+B2M+v U9RWV �M/ TQQ` KQ#BHBiv
+QM/BiBQMb Uj8WV �`2 r?�i +QMi`B#mi2 i?2 KQbi iQ i?2 B/2MiB}+�iBQM Q7 i?2 ?B;?2bi /2+BH2b Q7 BM+QK2 �b
2M2`;v TQQ`X �b � `2KBM/2`- +�` 2M2`;v 2{+B2M+v Bb T`QtB2/ rBi? }b+�H TQr2`- r?B+? �HbQ i`�MbH�i2b i?2
7�+i i?�i `B+?2` ?Qmb2?QH/b ;2M2`�HHv QrM KQ`2 TQr2`7mH +�`b @ bm+? �b bTQ`i miBHBiv p2?B+H2b @ i?�M TQQ`2`
?Qmb2?QH/bX 6Q` i?2 `2bi Q7 i?2 TQTmH�iBQM- `2bmHib �`2 KQ`2 bT`2�/ #2ir22M i?2 /Bz2`2Mi /BK2MbBQMb Q7
2M2`;v TQp2`ivX

kR



+HBK�iB+ xQM2b- 2t+2Ti 7Q` S�`Bb r?B+? Bb �#Qmi irB+2 H2bb BKT�+i2/ i?�M i?2 `2bi Q7
6`�M+2 BM #Qi? b2+iQ`bX 6B;m`2 RR T`2b2Mib- 7Q` 2�+? bm#@TQTmH�iBQM- i?2 mM+2MbQ`2/
/Bb�/p�Mi�;2 `�i2b Q7 i?2 ?QmbBM; �M/ i`�MbTQ`i BM/B+�iQ`b Q7 i?2 J1SA- r?B+? /2b+`B#2b
r?B+? TQTmH�iBQM ;`QmTb �`2 KQbi �z2+i2/ #v r?B+? BM/B+�iQ`bX h?2b2 `2bmHib �`2 7m`i?2`
/2i�BH2/ BM �TT2M/Bt *X

6B;m`2 N, *HBK�iB+ xQM2b BM 6`�M+2 �b /2}M2/ #v i?2`K�H `2;mH�iBQM kyRk U_hkyRkV
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H1b 

H1c 
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H3 

Incidence of energy poverty  
(% of sub-population) 

Housing 

Transport 

6B;m`2 Ry, AM+B/2M+2 Q7 2M2`;v TQp2`iv U>V 7Q` /Bz2`2Mi bm#@TQTmH�iBQMb
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8X .Bb+mbbBQM �M/ +QM+HmbBQM
AM/B+�iQ`b �`2 i?2 #�bBb QM r?B+? iQ [m�MiB7v 2M2`;v TQp2`iv- iQ B/2MiB7v i?2 �z2+i2/
TQTmH�iBQM �M/ iQ /2bB;M bmTTQ`i TQHB+B2bX h?Qm;? i?2`2 Bb � H�`;2 +QMb2Mbmb QM i?2
KmHiB/BK2MbBQM�H M�im`2 Q7 2M2`;v TQp2`iv- TQHB+v K�F2`b ;2M2`�HHv `2Hv QM � #m/;2i�`v
�TT`Q�+?- �M/ BM T�`iB+mH2` i?2 2M2`;v 2tT2M/Bim`2 `�iBQ U11_VX h?Bb +?QB+2 Bb /2#�i2/
�M/ ?�b bi`QM; TQHBiB+�H BKTHB+�iBQMbX AM i?Bb bim/v- A /2bB;M2/ � KmHiB/BK2MbBQM�H 2M2`;v
TQp2`iv BM/2t UJ1SAV r?B+? +�Tim`2b i?2 2M2`;v TQp2`iv 2tT2`B2M+2/ #v ?Qmb2?QH/b BM
}p2 /BK2MbBQMb, 2M2`;v bT2M/BM;- `2bi`B+iBQM- ?QmbBM;fKQ#BHBiv +QM/BiBQMb- 2[mBTK2Mi
�M/ bi�M/�`/ Q7 HBpBM;X A }`bi +QKT�`2/ `2bmHib Q7 i?2 J1SA rBi? i?2 11_X _2bmHib
b?Qr i?2 11_ Bb MQi +QKTH2i2Hv b�iBb7�+iQ`v 7Q` irQ `2�bQMbX 6B`bi- i?2 Qp2`H�T #2ir22M
?Qmb2?QH/b B/2MiB}2/ #v i?2 11_ �M/ i?2 J1SA Bb QMHv T�`iB�H, i?2 11_ 2t+Hm/2b
j8W �M/ 9jW Q7 ?Qmb2?QH/b B/2MiB}2/ #v i?2 J1SA BM ?QmbBM; �M/ i`�MbTQ`i- r?B+?
`2T`2b2Mib `2bT2+iBp2Hv eW �M/ NW Q7 i?2 TQTmH�iBQMX h?2b2 BM+HmbBQM �M/ 2t+HmbBQM
2``Q`b +QmH/ KBb;mB/2 i?2 i�`;2iBM; Q7 bmTTQ`i TQHB+vX a2+QM/- i?2 11_ �HbQ 7�BHb iQ
+Qp2` bQK2 /BK2MbBQMb Q7 2M2`;v TQp2`ivX h?2 +Q``2H�iBQM #2ir22M i?2 11_ �M/ i?2
MQM@KQM2i�`v BM/B+�iQ`b Q7 i?2 J1SA Bb 2Bi?2` HQr Q` MQM@2tBbi2Mi- T�`iB+mH�`Hv rBi?
?QmbBM; �M/ KQ#BHBiv +QM/BiBQMb- ?Qmb2?QH/bǶ 2[mBTK2Mi �M/ `2bi`B+iBQMX Bi +QmH/ /BbiQ`i
i?2 2p�Hm�iBQM Q7 `2H�i2/ bmTTQ`i TQHB+B2bX h?2b2 }M/BM;b bm;;2bi i?2 11_ +QMbiBimi2b �
TQQ` T`Qtv 7Q` 2p�Hm�iBM; 2M2`;v TQp2`iv BM Bib KmHiBTH2 /BK2MbBQMbX

h?Bb bim/v �HbQ ?B;?HB;?ib bQK2 BKTQ`i�Mi �bT2+ib Q7 2M2`;v TQp2`ivX 6B`bi- Bi +QM}`Kb
i?�i BM+QK2 Bb �M BKTQ`i�Mi /BK2MbBQM Q7 2M2`;v TQp2`ivX G�+F Q7 BM+QK2 +�M H2�/ bQK2
?Qmb2?QH/b iQ `2bi`B+i i?2B` ?2�iBM;- i?2B` mb2 Q7 �TTHB�M+2b Q` i?2B` KQ#BHBivX 6BM�M+B�H
`2bQm`+2b �`2 i?mb 2bb2MiB�H iQ 2M�#H2 ?Qmb2?QH/b iQ b�iBb7v 2bb2MiB�H 2M2`;v b2`pB+2b �M/
iQ 2M�#H2 i?2K iQ �/�Ti iQ i?2 2M2`;v i`�MbBiBQM @ B7 i?2b2 QTTQ`imMBiB2b 2tBbiX u2i-
Bi �HbQ b?Qrb i?�i ?�pBM; �M BM+QK2 �#Qp2 i?2 TQp2`iv HBM2 /Q2b MQi ;m�`�Mi22 i?�i
?Qmb2?QH/b rBHH MQi #2 �z2+i2/ BM bQK2 +`m+B�H �bT2+ib Q7 2M2`;v TQp2`ivX �++Q`/BM; iQ
i?2 J1SA- mbBM; BM+QK2 TQp2`iv �b � +`Bi2`B� iQ i�`;2i TQHB+B2b 2t+Hm/2b K�Mv ?Qmb2?QH/b
/Bb/p�Mi�;2/ BM Qi?2` �bT2+ib Q7 2M2`;v TQp2`ivX 1t+HmbBQM 2``Q`b �`2 bB;MB}+�Mi BM #Qi?
b2+iQ`b �M/ KQ`2 7`2[m2Mi BM i`�MbTQ`iX h?2b2 ?Qmb2?QH/b 7�+2 /B{+mHiB2b iQ b�iBb7v
2bb2MiB�H 2M2`;v b2`pB+2b i?Qm;? i?2B` BM+QK2 /Q2b MQi 7�HH #2HQr i?2 TQp2`iv HBM2X h?mb-
r?BH2 i?2 KQM2i�`v /BK2MbBQM Q7 2M2`;v TQp2`iv Bb BKTQ`i�Mi �M/ M2+2bb�`v- mbBM; BM+QK2
TQp2`iv �b � +`Bi2`B� 7Q` i�`;2iBM; TQHB+B2b iQ bmTTQ`i 2M2`;v TQQ` Bb MQi bm{+B2MiX _2bmHib
BM i?2 6`2M+? +QMi2ti bm;;2bi i?�i i?2 i�`;2iBM; Q7 bmTTQ`i TQHB+B2b b?QmH/ #2 2ti2Mi2/,
Rf iQ � #`Q�/2` `�M;2 Q7 BM+QK2- bm+? �b iQ BM+Hm/2 HQr KB//H2 +H�bb ?Qmb2?QH/b- 2bT2+B�HHv
BM i?2 i`�MbTQ`i b2+iQ`- kf iQ pmHM2`�#H2 ;`QmTb Q7 TQTmH�iBQMX AM T�`iB+mH�`- i?2 J1SA
B/2MiB}2b i?�i `2Mi2`b- bBM;H2 ?Qmb2?QH/b �M/ 2H/2`Hv ?Qmb2?QH/b �`2 T�`iB+mH�`Hv �z2+i2/
#v 2M2`;v TQp2`iv BM ?QmbBM;X h?2 J1SA �HbQ B/2MiB}2b i?�i 7�KBHB2b �M/ rQ`FBM;@�;2
?Qmb2?QH/b �`2 T�`iB+mH�`Hv �z2+i2/ #v 2M2`;v TQp2`iv BM i`�MbTQ`iX 6BM�HHv- ?Qmb2?QH/b
HBpBM; BM bT�`b2Hv TQTmH�i2/ �`2�b �`2 /BbT`QTQ`iBQM�i2Hv �z2+i2/ #v 2M2`;v TQp2`iv #Qi?
BM ?QmbBM; �M/ i`�MbTQ`iX

JQbi MQi�#Hv- i?Bb Bb i?2 }`bi bim/v iQ Kv FMQrH2/;2 iQ /2p2HQT � KmHiB/BK2MbBQM�H
K2�bm`2 Q7 2M2`;v TQp2`iv #�b2/ QM i?2 +�T�#BHBiv �TT`Q�+?- BM i?2 +QMi2ti Q7 /2p2HQT2/
+QmMi`B2bX _2bmHib T`QpB/2 +QKT2HHBM; 2pB/2M+2 7Q` [m�MiB7vBM; 2M2`;v TQp2`iv �b � KmH@
iB/BK2MbBQM�H +QM+2Ti �M/ bm;;2bi i?�i i?Bb �TT`Q�+? +QMbiBimi2b � KQ`2 +QKT`2?2MbBp2
iQQH 7Q` 2p�Hm�iBM; 2M2`;v TQp2`ivX A ?�p2 b?QrM 2tBbiBM; BM/B+�iQ`b +QmH/ /BbiQ`i i?2
KQMBiQ`BM; Q7 i?2 T`Q#H2K �M/ i?2 i�`;2iBM; Q7 Tm#HB+ TQHB+B2b �b i?2v ?B/2 bQK2 /BK2M@
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bBQMb Q7 2M2`;v TQp2`ivX AM +QMi`�bi- i?2 J1SA HBKBib i?2 `BbFb Q7 BM+HmbBQM �M/ 2t+HmbBQM
2``Q`b Q7 QM2@/BK2MbBQM�H BM/B+�iQ`b �M/ Bi �HHQrb iQ �++QmMi 7Q` i?2 /Bz2`2Mi /BK2MbBQMb
Q7 2M2`;v TQp2`ivX Ai 7QHHQrb i?�i i?2 �/QTiBQM Q7 � KmHiB/BK2MbBQM�H K2�bm`2 rQmH/
#2 mb27mH 7Q` TQHB+v Tm`TQb2b- �M/ i?�i K2�Mr?BH2- ;`2�i +�`2 b?QmH/ #2 i�F2M r?2M
BMi2`T`2iBM; `2bmHib Q7 2tBbiBM; BM/B+�iQ`bX

>Qr2p2`- bQK2 HBKBi�iBQMb �`2 rQ`i? MQiBM;X JmHiB/BK2MbBQM�H K2�bm`2b `�Bb2 i?2
[m2biBQM Q7 i?2B` BMi2`T`2i�#BHBiv 7Q` Tm#HB+ �+iQ`b �M/ bQ+B2ivX h?2 J1SA Bb /�i�@BMi2MbBp2
�M/ KQ`2 +QKTH2t iQ BKTH2K2MiX u2i i?2 /Qm#H2 i?`2b?QH/ K2i?Q/QHQ;v #`BM;b bQK2
�/p�Mi�;2b Qp2` Qi?2` +QKTQbBi2 BM/B+2bX Aib +QMbi`m+iBQM 2M�#H2b 2M2`;v TQp2`iv iQ #2
KQMBiQ`2/ BM 2�+? /BK2MbBQM �M/ i?2 TQTmH�iBQMb KQbi �z2+i2/ iQ #2 i�`;2i2/X

�b Q7 iQ/�v- i?2 `2T`Q/m+iBQM Q7 i?2 J1SA Bb HBKBi2/ #v /�i� �p�BH�#BHBivX h?Bb bim/v
Bb #�b2/ QM � `2+2Mi bm`p2v @ i?2 bm`p2v S?2#mb kyRk @ i?�i Bb `B+?2` BM BM7Q`K�iBQM
QM 2M2`;v +QMbmKTiBQM �M/ ?Qmb2?QH/ 2M2`;v #2?�pBQm` i?�M Qi?2` 2tBbiBM; /�i�#�b2bX
_2bmHib �HHQr iQ �M�Hvb2 7m`i?2` 2M2`;v TQp2`iv i?�M r�b /QM2 iQ /�i2X >Qr2p2`- Bi Bb
/B{+mHi iQ `2T`Q/m+2 i?2 J1SA `2;mH�`Hv BM 6`�M+2 @ i?2 bm`p2v S?2#mb Bb � QM2 iBK2
bm`p2v @ Q` BM Qi?2` +QmMi`B2b @ MQ 1m`QT2�M +QmMi`B2b ?�p2 i?2 M2+2bb�`v BM7Q`K�iBQM iQ
Kv FMQrH2/;2X AM 6`�M+2- i?2 `2T`Q/m+iBQM Q7 i?2 bm`p2v S?2#mb Bb MQi v2i ;m�`�Mi22/X
A7 MQi `2M2r2/- Bi rQmH/ #2 /2bB`�#H2 iQ BMi2;`�i2 i?2 `2H2p�Mi p�`B�#H2b BM Qi?2` 2tBbiBM;
T2`BQ/B+ bm`p2vb- bm+? �b i?2 L�iBQM�H >QmbBM; am`p2v U1LGV �M/ i?2 6�KBHv "m/;2i
am`p2v U"/6VX h?Bb rQmH/ �HbQ ?�p2 i?2 �/p�Mi�;2 Q7 �HHQrBM; `2;mH�` KQMBiQ`BM; Q7
2M2`;v TQp2`ivX am+? BM7Q`K�iBQM +QmH/ �HbQ #2 BM+Hm/2/ BM i?2 aAG* bm`p2v- r?B+?
rQmH/ 2M�#H2 iQ [m�MiB7v �M/ +QKT�`2 2M2`;v TQp2`iv �i i?2 1m`QT2�M H2p2HX

AM �//BiBQM- Bi rQmH/ #2 /2bB`�#H2 iQ BKT`Qp2 i?2 `2HB�#BHBiv Q7 bQK2 p�`B�#H2bX AM i?2
�TTHB+�iBQM Q7 i?Bb T�T2`- bQK2 p�`B�#H2b �`2 T�`iB�HHv `2TQ`i2/ @ bm+? �b i?2 #mBH/BM; 2M@
2`;v 2{+B2M+v @ Qi?2` p�`B�#H2b ?�p2 HBKBi2/ BMi2`T`2i�#BHBiv @ bm+? �b BM/QQ` i2KT2`�im`2
@ r?BH2 7Q` Qi?2` p�`B�#H2b- A mb2/ T`Qtv @ bm+? �b }b+�H TQr2` 7Q` +�` 2M2`;v 2{+B2M+vX �b
bm+?- i?2 `2HB�#BHBiv Q7 bQK2 Q7 i?2 p�`B�#H2b mb2/ +QmH/ #2 BKT`Qp2/ �M/ i?2 BMi`Q/m+iBQM
Q7 �//BiBQM�H p�`B�#H2b +QmH/ #2 +QMbB/2`2/- bm+? �b i?2 �++2bbB#BHBiv Q7 i?2 HBpBM; bT�+2-
i?2 ?�`/b?BT Q7 DQm`M2vb Q` BM/QQ` �B` [m�HBivX

JQ`2 ;2M2`�HHv- BM Q`/2` iQ 2Mbm`2 �TT`QT`B�iBQM Q7 i?2 J1SA #v Tm#HB+ �+iQ`b- Bi
rQmH/ #2 2bb2MiB�H iQ `2@2t�KBM2 i?2 `2H2p�M+2 Q7 i?2 b2H2+i2/ BM/B+�iQ`bX A7 i?Bb bim/v
/`�rb QM 2tBbiBM; �+�/2KB+ HBi2`�im`2 �M/ `2TQ`ib- bm+? +?QB+2b `2bmHi 7`QK p�Hm2 Dm/;2@
K2Mib `�i?2` i?�M � Tm`2 i2+?MB+�H 2t2`+Bb2X Ai 7QHHQrb i?�i i?2 +?QB+2 Q7 `2H2p�Mi BM@
/B+�iQ`b- i?2B` `2H�iBp2 r2B;?iBM; �M/ i?`2b?QH/b 7Q` B/2MiB}+�iBQM rQmH/ /2b2`p2 iQ #2
/2#�i2/X h?2 �/QTiBQM Q7 bm+? BM/B+2b +�HHb 7Q` � +QMbmHi�iBQM T?�b2 BM Q`/2` iQ bT2+B7v
�M/ p�HB/�i2 i?2 `2H2p�Mi BM/B+2b iQ #2 mb2/X

6mim`2 rQ`F +QmH/ BM+Hm/2 � /2i�BH2/ �bb2bbK2Mi Q7 r?�i +QMbiBimi2b 2M2`;v TQp2`iv BM
/Bz2`2Mi bm#@TQTmH�iBQMbX h?2 7�+iQ`b i?�i /Bb�/p�Mi�;2 2M2`;v TQQ` K�v /Bz2` #2ir22M
bQ+BQ@2+QMQKB+ ;`QmTb Q` i2``BiQ`B2bX 6Q` BMbi�M+2- BM i?2 aQmi? Q7 6`�M+2- i?2 BM+B/2M+2
Q7 2M2`;v TQp2`iv BM ?QmbBM; Bb MQi 7�` 7`QK �p2`�;2- i?Qm;? i?2b2 ?Qmb2?QH/b #2M2}i
7`QK KBH/2` +HBK�i2 +QM/BiBQMbX h?Bb rQmH/ �HHQr �/�TiBM; i?2 M�im`2 Q7 TQHB+v `2bTQMb2b
iQ i?2 M22/ Q7 bT2+B}+ ;`QmTbX q?2M BKTH2K2MiBM; TQHB+v `2bTQMb2b- `2�+?BM; i?2 2M2`;v
TQQ` �HbQ `2[mB`2b i?2 B/2MiB}+�iBQM Q7 2HB;B#BHBiv +`Bi2`B�X o�Hm�#H2 TQHB+v H2�`MBM;b +QmH/
#2 /`�rM 7`QK � #2ii2` mM/2`bi�M/BM; Q7 2M2`;v TQp2`iv �KQM; /Bz2`2Mi bQ+BQ@2+QMQKB+
;`QmTb �M/ i2``BiQ`B2bX

ke



�HFB`2- aX- 6Qbi2`- CX- kyRRX *QmMiBM; �M/ KmHiB/BK2MbBQM�H TQp2`iv K2�bm`2K2MiX CQm`M�H Q7 Sm#HB+
1+QMQKB+b N8- 9deĜ93dX /QB,RyXRyRefDXDTm#2+QXkyRyXRRXyyeX

�HFB`2- aX- 6Qbi2`- CX- a2i?- aX- _Q+?2- CXJX- a�MiQb- JX1X- kyR8X JmHiB/BK2MbBQM�H SQp2`iv J2�bm`2K2Mi
�M/ �M�HvbBbX Pt7Q`/ lMBp2`bBiv S`2bbX :QQ;H2@"QQFb@A., S3`N*���Z"�CX

�M/2`bQM- qX- q?Bi2- oX- 6BMM2v- �X- kyRkX *QTBM; rBi? HQr BM+QK2b �M/ +QH/ ?QK2bX 1M2`;v SQHB+v
9N- 9yĜ8kX

�iFBMbQM- �X"X- kyyjX JmHiB/BK2MbBQM�H /2T`Bp�iBQM, +QMi`�biBM; bQ+B�H r2H7�`2 �M/ +QmMiBM; �TT`Q�+?2bX
h?2 CQm`M�H Q7 1+QMQKB+ AM2[m�HBiv R- 8RĜe8X

�iFBMbQM- hX- *�MiBHHQM- "X- J�`HB2`- 1X- LQH�M- "X- kyykX aQ+B�H AM/B+�iQ`b, h?2 1l �M/ aQ+B�H AM+HmbBQMX
PlS Pt7Q`/X :QQ;H2@"QQFb@A., 6s8B.M`;h;9*X

"�+[mû- JX>X- 6QH- aX- kyydX GǶBMû;�HBiû 7�+2 ¨ H� KQ#BHBiû, /m +QMbi�i ¨ HǶBMDQM+iBQMX _2pm2 bmBbb2 /2
bQ+BQHQ;B2 jj- 3NĜRy9X

"2�iiv- hXEXJX- "HQr- GX- *`QbbH2v- hX6X- kyR9X Ab i?2`2 � ǵ?2�i@Q`@2�iǶ i`�/2@Qz BM i?2 lE\ CQm`M�H Q7
i?2 _Qv�H ai�iBbiB+�H aQ+B2iv, a2`B2b � Uai�iBbiB+b BM aQ+B2ivV Rdd- k3RĜkN9X /QB,RyXRRRRf`bb�XRkyRjX

"2``v- �X- CQmz2- uX- *QmHQK#2H- LX- :mBp�`+?- *X- kyReX AMp2biB;�iBM; 7m2H TQp2`iv BM i?2 i`�MbTQ`i
b2+iQ`, iQr�`/ � +QKTQbBi2 BM/B+�iQ` Q7 pmHM2`�#BHBivX 1M2`;v _2b2�`+? � aQ+B�H a+B2M+2 R3- dĜkyX

"?�ii�+?�`v�- CX- .2G2B`2- hX- >�B/2`- aX- *m``B2- CX- kyyjX >2�i Q` 1�i\ *QH/@q2�i?2` a?Q+Fb �M/
Lmi`BiBQM BM SQQ` �K2`B+�M 6�KBHB2bX �K2`B+�M CQm`M�H Q7 Sm#HB+ >2�Hi? Nj- RR9NĜRR89X /QB,RyX
kRy8f�CS>XNjXdXRR9NX

"Q�`/K�M- "X- RNNRX 6m2H TQp2`iv, 7`QK +QH/ ?QK2b iQ �zQ`/�#H2 r�`Ki?X CQ?M qBH2v � aQMb Gi/X
"Q�`/K�M- "X- kyRjX 6BtBM; 6m2H SQp2`iv, *?�HH2M;2b �M/ aQHmiBQMbX _QmiH2/;2X
"QMM27Qv- sX- kyydX AM�/2[m�i2 ?QmbBM; �M/ ?2�Hi?, �M Qp2`pB2rX AMi2`M�iBQM�H CQm`M�H Q7 1MpB`QMK2Mi

�M/ SQHHmiBQM jy- 9RRĜ9kNX
"Qm`;mB;MQM- 6X- *?�F`�p�`iv- aX_X- kyyjX h?2 J2�bm`2K2Mi Q7 JmHiB/BK2MbBQM�H SQp2`ivX h?2 CQm`M�H

Q7 1+QMQKB+ AM2[m�HBiv R- k8Ĝ9NX /QB,RyXRykjf�,RykjNRj3jRj9kX
"`�/b?�r- CX- >miiQM- aX- RN3jX aQ+B�H TQHB+v QTiBQMb �M/ 7m2H TQp2`ivX CQm`M�H Q7 1+QMQKB+ Sbv+?QHQ;v

j- k9NĜkeeX /QB,RyXRyRefyRed@93dyU3jVNyyy8@jX
"`�m#�+?- JX- kyRRX 1MpB`QMK2Mi�H #m`/2M Q7 /Bb2�b2 �bbQ+B�i2/ rBi? BM�/2[m�i2 ?QmbBM;, � K2i?Q/

;mB/2 iQ i?2 [m�MiB}+�iBQM Q7 ?2�Hi? 2z2+ib Q7 b2H2+i2/ ?QmbBM; `BbFb BM i?2 q>P 1m`QT2�M _2;BQMX
qQ`H/ >2�Hi? P`;�MBx�iBQM X

"m``- JXGX- RNNNX AM/QQ` �B` TQHHmiBQM �M/ i?2 `2bTB`�iQ`v ?2�Hi? Q7 +?BH/`2MX S2/B�i`B+ TmHKQMQHQ;v kd-
jĜ8X

*?�`HB2`- .X- G2;2M/`2- "X- kyReX 6m2H SQp2`iv, � *QKTQbBi2 AM/2t �TT`Q�+?X 6�1_1 SQHB+v T�T2`b X
.�v- _X- q�HF2`- :X- aBK+Q+F- LX- kyReX *QM+2Tim�HBbBM; 2M2`;v mb2 �M/ 2M2`;v TQp2`iv mbBM; � +�T�@

#BHBiB2b 7`�K2rQ`FX 1M2`;v SQHB+v Nj- k88Ĝke9X
1S11- kyyeX .B�;MQbBb Q7 +�mb2b �M/ +QMb2[m2M+2b Q7 7m2H TQp2`iv BM "2H;BmK- 6`�M+2- Ai�Hv- aT�BM �M/

lMBi2/ EBM;/QKX h2+?MB+�H _2TQ`i 1A1fyefR83faAkX99djedX 1S11X
6Qbi2`- CX- :`22`- CX- h?Q`#2+F2- 1X- RN39X � *H�bb Q7 .2+QKTQb�#H2 SQp2`iv J2�bm`2bX 1+QMQK2i`B+�

8k- deRĜdeeX /QB,RyXkjydfRNRj9d8X
6mHH2`iQM- .X- kyy3X .Bbi`B#miBQM�H 1z2+ib Q7 1MpB`QMK2Mi�H �M/ 1M2`;v SQHB+v, �M AMi`Q/m+iBQMX qQ`F@

BM; S�T2` R9k9RX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+?X /QB,RyXjj3efrR9k9RX
:B+?2p�- .X- >�biBM;b- CX- oBHH�b@"Q�b- aX- kyRyX AMp2biB;�iBM; AM+QK2 1z2+ib BM a+�MM2` .�i�, .Q

:�bQHBM2 S`B+2b �z2+i :`Q+2`v Sm`+?�b2b\ h?2 �K2`B+�M 1+QMQKB+ _2pB2r Ryy- 93yĜ939X /QB,RyX
kjydfkd3y8y9jX

:`22MBM;- GX�X- :`22M2- .XGX- .B};HBQ- *X- kyyyX 1M2`;v 2{+B2M+v �M/ +QMbmKTiBQM ě i?2 `2#QmM/
2z2+i ě � bm`p2vX 1M2`;v SQHB+v k3- j3NĜ9yRX /QB,RyXRyRefayjyR@9kR8UyyVyyykR@8X

>2�Hv- CX.X- kyyjX 1t+2bb rBMi2` KQ`i�HBiv BM 1m`QT2, � +`Qbb +QmMi`v �M�HvbBb B/2MiB7vBM; F2v `BbF
7�+iQ`bX CQm`M�H Q7 1TB/2KBQHQ;v �M/ *QKKmMBiv >2�Hi? 8d- d39Ĝd3NX

>2�Hv- CX.X- *HBM+?- CXSX- kyykX 6m2H SQp2`iv BM 1m`QT2, � *`Qbb *QmMi`v �M�HvbBb lbBM; � L2r
*QKTQbBi2 J2�bm`2K2Mi- BM, 1MpB`QMK2Mi�H aim/B2b _2b2�`+? a2`B2b qQ`FBM; S�T2`bX

>BHHb- CX- kyRRX 6m2H TQp2`iv, i?2 T`Q#H2K �M/ Bib K2�bm`2K2MiX h2+?MB+�H _2TQ`i jNkdyX GQM/QM a+?QQH
Q7 1+QMQKB+b �M/ SQHBiB+�H a+B2M+2- Ga1 GB#`�`vX

>BHHb- CX- kyRkX :2iiBM; i?2 K2�bm`2 Q7 7m2H TQp2`iv, }M�H `2TQ`i Q7 i?2 6m2H SQp2`iv _2pB2rX JQMQ;`�T?X
>Qbi- aX- :`�M;2- .X- J2ii2i�H- GX- .m#QBb- lX- kyR8X S`û+�`Biû ûM2`;ûiB[m2 2i b�Miû, ûi�i /2b +QMM�Bb@

b�M+2b 2i bBim�iBQM 2M AH2@/2@6`�M+2X SQHHmiBQM �iKQbT?û`B[m2 X
AK#2`i- AX- LQ;m2b- SX- a2p2M2i- JX- kyReX a�K2 #mi /Bz2`2Mi, PM i?2 �TTHB+�#BHBiv Q7 7m2H TQp2`iv

BM/B+�iQ`b �+`Qbb +QmMi`B2b, AMbB;?ib 7`QK 6`�M+2X 1M2`;v _2b2�`+? � aQ+B�H a+B2M+2 R8- d8Ĝ38X
/QB,RyXRyRefDX2`bbXkyReXyjXyykX

CQM2b- �XSX- RNNNX AM/QQ` �B` [m�HBiv �M/ ?2�Hi?X �iKQbT?2`B+ 1MpB`QMK2Mi jj- 98j8Ĝ98e9X /QB,RyXRyRef
kd
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aRj8k@kjRyUNNVyykdk@RX
G2;2M/`2- "X- _B++B- PX- kyR8X J2�bm`BM; 7m2H TQp2`iv BM 6`�M+2, q?B+? ?Qmb2?QH/b �`2 i?2 KQbi 7m2H

pmHM2`�#H2\ 1M2`;v 1+QMQKB+b 9N- ekyĜek3X
GB//2HH- *X- JQ``Bb- *X- kyRyX 6m2H TQp2`iv �M/ ?mK�M ?2�Hi?, � `2pB2r Q7 `2+2Mi 2pB/2M+2X 1M2`;v TQHB+v

j3- kN3dĜkNNdX
GB//2HH- *X- JQ``Bb- *X- h?QKbQM- >X- :mBM2v- *X- kyReX 1t+2bb rBMi2` /2�i?b BM jy 1m`QT2�M +QmMi`B2b

RN3yĜkyRj, � +`BiB+�H `2pB2r Q7 K2i?Q/bX CQm`M�H Q7 Sm#HB+ >2�Hi? j3- 3yeĜ3R9X /QB,RyXRyNjfTm#K2/f
7/pR39X

Gm+�b- EX- kyRkX h`�MbTQ`i �M/ bQ+B�H 2t+HmbBQM, q?2`2 �`2 r2 MQr\ h`�MbTQ`i TQHB+v ky- Ry8ĜRRjX
Gm+�b- EX- J�iiBQHB- :X- o2`HBM;?B2`B- 1X- :mxK�M- �X- kyReX h`�MbTQ`i TQp2`iv �M/ Bib �/p2`b2 bQ+B�H

+QMb2[m2M+2b- BM, S`Q+22/BM;b Q7 i?2 AMbiBimiBQM Q7 *BpBH 1M;BM22`b@h`�MbTQ`i- h?QK�b h2H7Q`/ UA*1
Sm#HBb?BM;VX

J�B/K2Mi- *X.X- CQM2b- *X_X- q2##- hXGX- >�i?r�v- 1X�X- :BH#2`ibQM- CXJX- kyR9X h?2 BKT�+i Q7
?Qmb2?QH/ 2M2`;v 2{+B2M+v K2�bm`2b QM ?2�Hi?, � K2i�@�M�HvbBbX 1M2`;v SQHB+v e8- 83jĜ8NjX /QB,RyX
RyRefDX2MTQHXkyRjXRyXy89X

J�iiBQHB- :X- Gm+�b- EX- J�`b/2M- :X- kyRdX h`�MbTQ`i TQp2`iv �M/ 7m2H TQp2`iv BM i?2 lE, 6`QK �M�HQ;v
iQ +QKT�`BbQMX h`�MbTQ`i SQHB+v 8N- NjĜRy8X /QB,RyXRyRefDXi`�MTQHXkyRdXydXyydX

JBHM2- :X- "Q�`/K�M- "X- kyyyX J�FBM; +QH/ ?QK2b r�`K2`, i?2 2z2+i Q7 2M2`;v 2{+B2M+v BKT`Qp2K2Mib
BM HQr@BM+QK2 ?QK2b � `2TQ`i iQ i?2 1M2`;v �+iBQM :`�Mib �;2M+v *?�`Bi�#H2 h`mbiX 1M2`;v SQHB+v
k3- 9RRĜ9k9X /QB,RyXRyRefayjyR@9kR8UyyVyyyRN@dX

JQQ`2- _X- kyRkX .2}MBiBQMb Q7 7m2H TQp2`iv, AKTHB+�iBQMb 7Q` TQHB+vX 1M2`;v SQHB+v 9N- RNĜkeX /QB,RyX
RyRefDX2MTQHXkyRkXyRXy8dX

LB`�b+Qm- 6X- EH2B#2`- 6X- JQb/�H2- GX- kyReX G2b BM/B+�i2m`b /2 H� bi`�iû;B2 M�iBQM�H2 /2 i`�MbBiBQM
û+QHQ;B[m2 p2`b mM /ûp2HQTT2K2Mi /m`�#H2 kyR8@kykyX *:.. aP2a X

Lmbb#�mK2`- SX- "�xBHB�M- JX- JQ/B- oX- kyRkX J2�bm`BM; 2M2`;v TQp2`iv, 6Q+mbBM; QM r?�i K�ii2`bX
_2M2r�#H2 �M/ ambi�BM�#H2 1M2`;v _2pB2rb Re- kjRĜk9jX /QB,RyXRyRefDX`b2`XkyRRXydXR8yX

PFmb?BK�- aX- kyRdX :�m;BM; 2M2`;v TQp2`iv, � KmHiB/BK2MbBQM�H �TT`Q�+?X 1M2`;v Rjd- RR8NĜRReeX
/QB,RyXRyRefDX2M2`;vXkyRdXy8XRjdX

PLS1- kyReX *?Bz`2b@*Hûb /2 H� T`û+�`Biû ûM2`;ûiB[m2X h2+?MB+�H _2TQ`iX
P`72mBH- CXSX- kyy9X �++2bbB#BHBiû- KQ#BHBiû- BMû;�HBiûb, `2;�`/b bm` H� [m2biBQM 2M 6`�M+2 �mDQm`/Ƕ?mBX

h`�MbTQ`ib- T�mp`2iûb- 2t+HmbBQMb, TQmpQB` #Qm;2` TQm` bǶ2M bQ`iB`- S�`őb- ú/BiBQMb /2 HǶ�m#2 X
S�``v- AXqX- aB;K�M- >X- q�HHb- JX- qBHHB�Kb AAA- _X*X- kyy8X h?2 BM+B/2M+2 Q7 TQHHmiBQM +QMi`QH TQHB+B2bX

L"1_ qQ`FBM; S�T2` /QB,RyXjj3efrRR9j3X
a2M- �X- RNdeX SQp2`iv, �M P`/BM�H �TT`Q�+? iQ J2�bm`2K2MiX 1+QMQK2i`B+� 99- kRNĜkjRX /QB,RyXkjydf

RNRkdR3X
a2M- �X- RNNkX AM2[m�HBiv _22t�KBM2/X >�`p�`/ mMBp2`bBiv T`2bb 2/X
aBK+Q+F- LX- q�HF2`- :X- .�v- _X- kyReX 6m2H TQp2`iv BM i?2 lE, #2vQM/ ?2�iBM;\ S2QTH2- SH�+2 �M/

SQHB+v Ry- k8Ĝ9RX
aQ``2HH- aX- .BKBi`QTQmHQb- CX- aQKK2`pBHH2- JX- kyyNX 1KTB`B+�H 2biBK�i2b Q7 i?2 /B`2+i `2#QmM/ 2z2+i,

� `2pB2rX 1M2`;v TQHB+v jd- Rj8eĜRjdRX
aiB;HBix- CX- a2M- �X- 6BiQmbbB- CXSX- kyyNX _�TTQ`i /2 H� *QKKBbbBQM bm` H� K2bm`2 /2b T2`7Q`K�M+2b

û+QMQKB[m2b 2i /m T`Q;`ĕb bQ+B�HX _�TTQ`i Tm#HB+X
h?QKbQM- >X- "Qmx�`QpbFB- aX- aM2HH- *X- kyRdX _2i?BMFBM; i?2 K2�bm`2K2Mi Q7 2M2`;v TQp2`iv BM 1m`QT2,

� +`BiB+�H �M�HvbBb Q7 BM/B+�iQ`b �M/ /�i�X AM/QQ` �M/ "mBHi 1MpB`QMK2Mi - R9kyjkesRdeNNkey/QB,RyX
RRddfR9kyjkesRdeNNkeyX

h?QKbQM- >X- aM2HH- *X- kyRjX Zm�MiB7vBM; i?2 T`2p�H2M+2 Q7 7m2H TQp2`iv �+`Qbb i?2 1m`QT2�M lMBQMX
1M2`;v SQHB+v 8k- 8ejĜ8dkX /QB,RyXRyRefDX2MTQHXkyRkXRyXyyNX

hB`�/Q >2``2`Q- aX- kyRdX 1M2`;v TQp2`iv BM/B+�iQ`b, � +`BiB+�H `2pB2r Q7 K2i?Q/bX AM/QQ` �M/ "mBHi
1MpB`QMK2Mi ke- RyR3ĜRyjRX /QB,RyXRRddfR9kyjkesRddR3y89X

q�//�Kb S`B+2- *X- "`�xB2`- EX- q�M;- qX- kyRkX P#D2+iBp2 �M/ bm#D2+iBp2 K2�bm`2b Q7 7m2H TQp2`ivX
1M2`;v SQHB+v 9N- jjĜjNX /QB,RyXRyRefDX2MTQHXkyRRXRRXyN8X
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�TT2M/Bt � @ GBi2`�im`2 `2pB2r
"2HQr Bb /2b+`B#2/ 2tBbiBM; KmiB/BK2MbBQM�H K2�bm`2b Q7 2M2`;v TQp2`iv BM i?2 �+�/2KB+
HBi2`�im`2X

Ç >2�Hv �M/ *HBM+? UkyykV T`QTQb2/ � +QKTQbBi2 BM/2t #�b2/ QM � b2i Q7 +QMb2Mbm�H
BM/B+�iQ`b iQ K2�bm`2 2M2`;v TQp2`iv �+`Qbb 1m`QT2X h?2v mb2/ bBt BM/B+�iQ`b
�KQM; r?B+? i?`22 �`2 bm#D2+iBp2 @ i?2v �`2 #�b2/ QM ?Qmb2?QH/ bi�i2K2Mib @ �M/
i?`22 �`2 Q#D2+iBp2 @ i?2v �`2 #�b2/ QM 7�+im�H +?�`�+i2`BbiB+bX h?2 bm#D2+iBp2
BM/B+�iQ`b �`2, BM�#BHBiv iQ ?2�i �/2[m�i2Hv- BM�#BHBiv iQ T�v 2M2`;v #BHHb �M/ H�+F
Q7 �/2[m�i2 ?2�iBM; bvbi2KbX h?2 Q#D2+iBp2 BM/B+�iQ`b �`2, T`2b2M+2 Q7 KQBbim`2 QM
r�HHb �M/fQ` ~QQ`b- KQmH/ QM rBM/Qr 7`�K2b �M/ �#b2M+2 Q7 +2Mi`�H ?2�iBM;X h?2
+?QB+2 iQ mb2 +QMb2Mbm�H BM/B+�iQ`b Bb KQiBp�i2/ #v i?2 HBKBi�iBQMb Q7 i?2 #m/;2i�`v
�TT`Q�+? �b r2HH �b #v i?2 H�+F Q7 �p�BH�#H2 /�i� QM ?Qmb2?QH/ 2M2`;v 2tT2M/Bim`2
BM 1m`QT2�M bm`p2vbX aBt b+2M�`BQb �`2 +QKT�`2/ rBi? /Bz2`2Mi r2B;?ib 7Q` 2�+?
BM/B+�iQ`X

Ç h?Bb +QKTQbBi2 BM/2t r�b mT/�i2/ 2H2p2M v2�`b H�i2` #v h?QKbQM �M/ aM2HH UkyRjVX
.m2 iQ +?�M;2b BM bm`p2v /�i�- i?2 +QKTQbBi2 BM/2t r�b `2/m+2/ iQ i?`22 BM/B+�iQ`b,
BM�#BHBiv iQ ?2�i �/2[m�i2Hv- mMT�B/ #BHHb- �M/ T`2b2M+2 Q7 H2�Fb- KQBbim`2 Q` KQmH/X

Ç *?�`HB2` �M/ G2;2M/`2 UkyReV T`QTQb2/ � +QKTQbBi2 BM/B+�iQ` r?B+? +Q``2bTQM/b iQ
i?2 ;2QK2i`B+ K2�M Q7 /Bz2`2Mi BM/B+�iQ`b- `�i?2` i?�M i?2 �`Bi?K2iB+ K2�M �b BM
i?2 irQ T`2pBQmb bim/B2bX h?2v mb2/ i?`22 BM/B+�iQ`b , bi�M/�`/ Q7 HBpBM;- ?QmbBM;
2M2`;v 2{+B2M+v �M/ ?QmbBM; i2KT2`�im`2X

Ç PFmb?BK� UkyRdV /2}M2/ i?`22 /BK2MbBQMb Q7 2M2`;v TQp2`iv , 2M2`;v +Qbi- BM+QK2
�M/ 2M2`;v 2{+B2M+v Q7 ?QmbBM;X h?2 irQ }`bi BM/B+�iQ`b �`2 #m/;2i�`v r?BH2 i?2
H�bi QM2 Bb Q#D2+iBp2X PM i?Bb #�bBb- ?2 B/2MiB}2b � ?Qmb2?QH/ Bb 2M2`;v TQQ` B7 QMHv
Bi Bb TQQ` BM �HH i?`22 /BK2MbBQMbX

Ç h?2 H�bi bim/v #v Lmbb#�mK2` 2i �HX UkyRkV mb2/ � KBMBKmK i?`2b?QH/ Q7 /2T`B@
p�iBQM BM 2M2`;v b2`pB+2b iQ B/2MiB7v i?2 2M2`;v TQQ`X h?2 �M�HvbBb +QM+2`Mb }p2
/BK2MbBQMb Q7 2M2`;v TQp2`iv BM i?2 +QMi2ti Q7 /2p2HQTBM; +QmMi`B2bX h?2b2 BM+Hm/2
+QQFBM; UivT2 Q7 +QQFBM; 7m2H �M/ T`2b2M+2 Q7 ?QQ/f+?BKM2vV- HB;?iBM; U�++2bb iQ
2H2+i`B+BivV- �TTHB�M+2b b2`pB+2b UQrM2`b?BT Q7 � 7`B/;2V- 2Mi2`i�BMK2Mif2/m+�iBQM
UQrM2`b?BT Q7 � `�/BQ Q` i2H2pBbBQMV- +QKKmMB+�iBQM UQrM2`b?BT Q7 � T?QM2 H�M/
HBM2 Q` KQ#BH2 T?QM2VX

kN



�TT2M/Bt " @ J2i?Q/QHQ;B+�H BMbB;?ib
"XR lb27mH T`QT2`iB2b Q7 i?2 /Qm#H2 i?`2b?HQ/ K2i?Q/QHQ;v
h?2 +QMbi`m+iBQM Q7 KmHiB/BK2MbBQM�H K2�bm`2K2Mib ?�b #22M i?2 bm#D2+i Q7 Km+? `2@
b2�`+? �M/ �TTHB+�iBQMb bBM+2 i?2 RN3ybX h?2 /Qm#H2 i?`2b?QH/ K2i?Q/QHQ;v /2p2HQT2/
#v �HFB`2 �M/ 6Qbi2` UkyRRV Bb � `2+2Mi +QMi`B#miBQM r?B+? #`BM;b K�Mv mb27mH T`QT2`@
iB2bR3X �HFB`2 2i �HX UkyR8V Qz2`b � /2i�BH2/ /2b+`BTiBQM Q7 i?2 T`QT2`iB2b p2`B}2/ #v i?2b2
K2�bm`2K2MibX 6Qm` T`QT2`iB2b �`2 T�`iB+mH�`Hv mb27mH 7Q` i?2 Tm`TQb2 Q7 i?Bb bim/vX
am#;`QmT /2+QKTQb�#BHBivX h?2 BM/2t +�M #2 +�H+mH�i2/ �M/ +QKT�`2/ #2ir22M /B7@

72`2Mi TQTmH�iBQM ;`QmTb- bm+? �b #v bi�M/�`/ Q7 HBpBM;- `2bB/2MiB�H HQ+�iBQM- ?QmbBM;
Q++mT�M+v bi�imb- �;2 ;`QmT- Q` �Mv Qi?2` p�`B�#H2b Q7 BMi2`2bi �p�BH�#H2 BM i?2 bm`@
p2vX

_2THB+�iBQM BMp�`B�M+2X h?2 BM/2t �/Dmbib iQ i?2 bBx2 Q7 i?2 TQTmH�iBQM QM r?B+? Bi
Bb +�H+mH�i2/- �HHQrBM; +QKT�`BbQM #2ir22M bQ+B2iB2b rBi? /Bz2`2Mi TQTmH�iBQM bBx2b
�M/ bQ+B2iB2b r?Qb2 TQTmH�iBQM +?�M;2b Qp2` iBK2X

.BK2MbBQM�H /2+QKTQb�#BHBivX h?2 BM/2t +�M #2 #`QF2M /QrM BMiQ Bib /Bz2`2Mi /B@
K2MbBQMb iQ `2p2�H r?B+? /BK2MbBQMb +QMi`B#mi2 KQbi iQ 2M2`;v TQp2`iv BM �Mv
`2;BQMb Q` TQTmH�iBQM ;`QmTX h?Bb ?2HTb iQ BM7Q`K TQHB+v K�F2`b #v bmTTQ`iBM; i?2
/2p2HQTK2Mi Q7 i�`;2i2/ Tm#HB+ TQHB+B2b �//`2bbBM; i?2 7�+iQ`b i?�i K�F2 bT2+B}+
;`QmTb Q7 ?Qmb2?QH/b 2M2`;v TQQ`X

JQMQiQMB+BivX h?2 BM/2t Bb b2MbBiBp2 iQ i?2 KmHiBTHB+Biv Q7 /Bb�/p�Mi�;2Qmb 7�+iQ`bX
h?2 H2p2H Q7 2M2`;v TQp2`iv BM+`2�b2b B7 QM2 Q` KQ`2 2M2`;v TQQ` ?Qmb2?QH/b #2+QK2
/Bb�/p�Mi�;2/ BM �M �//BiBQM�H /BK2MbBQMX h?Bb T`QT2`iv Bb T�`iB+mH�`Hv mb27mH BM
2M+Qm`�;BM; i�`;2iBM; i?2 KQbi /Bb�/p�Mi�;2/ ?Qmb2?QH/bX

h?2 H�bi irQ T`QT2`iB2b @ /BK2MbBQM�H /2+QKTQb�#BHBiv �M/ KQMQiQMB+Biv @ �`2 p2`B}2/
#v i?2 J1SA- #mi i?2v �`2 MQi p2`B}2/ 2Bi?2` #v i?2 2M2`;v 2tT2M/Bim`2 `�iBQ BM/B+�@
iQ` Q` #v � +QKTQbBi2 BM/2t bm+? �b T`QTQb2/ #v >2�Hv �M/ *HBM+? UkyykVX 6BM�HHv-
i?Bb K2i?Q/QHQ;v ?�b i?2 �/p�Mi�;2 i?�i Bi +�M #2 �TTHB2/ iQ /�i� Q7 /Bz2`2Mi M�im`2b,
+�`/BM�H /�i� @ K2�bm`�#H2 MmK2`B+�H p�Hm2b @- Q`/BM�H /�i� @ MmK2`B+�H p�Hm2b Q7 r?B+?
QMHv i?2 Q`/2` Bb bB;MB}+�Mi @- �M/fQ` +�i2;Q`B+�H /�i� @ MQM@MmK2`B+�H p�Hm2b i?�i �`2
+�i2;Q`Bb2/ rBi? M�K2bX

R3PM2 K�DQ` �TTHB+�iBQM Bb i?2 i?2 JmHiB/BK2MbBQM�H SQp2`iv AM/2t UJSAV- /2p2HQT2/ #v i?2 Pt7Q`/
SQp2`iv �M/ >mK�M .2p2HQTK2Mi AMBiB�iBp2 UPS>AV- r?B+? ?�b #22M `�TB/Hv bm++2bb7mH i?`Qm;? Bib mb2
#v lL.SX h?Bb BM/2t @ r?B+? �M�Hvb2b Ry BM/B+�iQ`b rBi?BM j /BK2MbBQMb, ?2�Hi?- 2/m+�iBQM �M/ HBpBM;
+QM/BiBQMb @ ?�b #22M 2p�Hm�i2/ BM KQ`2 i?�M Ry8 +QmMi`B2b bBM+2 kyRy �M/ MQr KQMBiQ`b i?2 lMBi2/
L�iBQMb ambi�BM�#H2 .2p2HQTK2Mi :Q�Hb UP.. RXkXkVX h?2 JSA Bb � K�DQ` �/p�M+2 Qp2` �M BM/2t
bm+? �b i?2 >mK�M .2p2HQTK2Mi AM/2t U>.AV- r?B+? �M�Hvx2b i?2 b�K2 /BK2MbBQMb #mi /Q2b MQi ?�p2
i?2 b�K2 T`QT2`iB2bX h?2 >.A +Q``2bTQM/b iQ i?2 ;2QK2i`B+ K2�M Q7 Bib i?`22 BM/B+�iQ`b r?B+? ?�b
b2p2`�H /`�r#�+Fb- bQK2 Q7 r?B+? �`2 HBbi2/ #2HQrX AM T�`iB+mH�`- Bi Bb /B{+mHi iQ BMi2`T`2i @ Bi /Q2b MQi
`2~2+i BM+B/2M+2 Q` BMi2MbBivX Ai �bbmK2b i?�i Bib +QKTQM2Mib �`2 +QKK2Mbm`�#H2 @ �M BM+`2�b2 BM QM2
/BK2MbBQM +�M #2 bm#biBimi2/ 7Q` �M BM+`2�b2 BM �MQi?2` /BK2MbBQMX Ai +�M �HbQ #2 K2MiBQM2/ i?�i Bi
Bb MQi /2+QKTQb�#H2 #v bm#@TQTmH�iBQM @ i?2 >.A Q7 � TQTmH�iBQM /Q2b MQi +Q``2bTQM/ iQ i?2 r2B;?i2/
�p2`�;2 Q7 i?2 >.A Q7 Bib bm#@TQTmH�iBQMbX 6BM�HHv- Bi /Q2b MQi BM7Q`K mb QM i?2 DQBMi /Bbi`B#miBQM Q7
BM/BpB/m�H +QM/BiBQMb @ Bib H2p2H Bb i?2 b�K2 r?2i?2` Q` MQi i?2 TQTmH�iBQMb +QM+2`M2/ #v 2�+? BM/B+�iQ`
�`2 i?2 b�K2X

jy



"Xk J�i?2K�iB+�H 7Q`K�HBx�iBQM
h?2 J1SA #2HQM;b iQ i?2 6:h 7�KBHvX h?2 J1SA K2�bm`2b 2M2`;v TQp2`iv BM / p�`B�#H2b
rBi?BM � TQTmH�iBQM Q7 M ?Qmb2?QH/bX G2i Y = [yij ] #2 i?2 K�i`Bt Q7 �+?B2p2K2Mib Q7 bBx2
M t /X yij `2T`2b2Mib i?2 �+?B2p2K2Mi Q7 ?Qmb2?QH/ B BM p�`B�#H2 DX h?mb 2�+? p2+iQ` HBM2
yi = (yi1, yi2, ..., yid) `2T`2b2Mib i?2 �+?B2p2K2Mib Q7 ?Qmb2?QH/ B BM i?2 /Bz2`2Mi p�`B�#H2bX
1�+? p2+iQ` +QHmKM yj = (y1j , y2j , ..., ynj) `2T`2b2Mib i?2 /Bbi`B#miBQM Q7 i?2 `2�HBx�iBQMb
Q7 p�`B�#H2 D rBi?BM ?Qmb2?QH/bX

h?2 K2i?Q/QHQ;v �HHQrb iQ �bbB;M r2B;?ib iQ i?2 p�`BQmb BM/B+�iQ`bX � r2B;?iBM;
p2+iQ` w = (w1, w2, ..., wd) +QMi�BMb i?2 r2B;?ib �TTHB2/ iQ 2�+? p�`B�#H2 DX h?2 wj �`2
b2H2+i2/ bQ i?�i

∑d
j=1 wj = 1X

G2i zj #2 i?2 i?`2b?QH/ BM p�`B�#H2 DX 6`QK i?2b2 i?`2b?QH/b- Bi Bb TQbbB#H2 iQ B/2MiB7v
7Q` 2�+? ?Qmb2?QH/ r?2i?2` Q` MQi Bi Bb /Bb�/p�Mi�;2/ BM 2�+? p�`B�#H2X G2i G = [gij ]
#2 i?2 /Bb�/p�Mi�;2 K�i`Bt Q7 bBx2 M t /X h?2 /Bb�/p�Mi�;2 K�i`Bt Bb /2`Bp2/ 7`QK i?2
�+?B2p2K2Mi K�i`Bt �b 7QHHQrbX A7 � ?Qmb2?QH/ Bb /Bb�/p�Mi�;2/ BM p�`B�#H2 D- BX 2X B7
yij > zj - i?2M gij = wj X A7 Bi Bb MQi /Bb�/p�Mi�;2/ BM p�`B�#H2 D- BX 2X B7 yijzj - i?2M
gij = 0X h?2 J1SA K�v +QMi�BM +�i2;Q`B+�H p�`B�#H2bX AM i?Bb +�b2- i?2 2H2K2Mi BM i?2
�+?B2p2K2Mi K�i`Bt Bb MQi MmK2`B+�H �M/ i?2 i?`2b?QH/ +Q``2bTQM/b iQ � b2i Q7 +QM/BiBQMb
iQ #2 K2iX

6`QK i?2 /Bb�/p�Mi�;2 K�i`Bt- Bi #2+QK2b TQbbB#H2 iQ +�H+mH�i2 i?2 p2+iQ` +QHmKM
C = (c1, c2, ..., cn) r?B+? +QMi�BMb i?2 `�i2 Q7 r2B;?i2/ /Bb�/p�Mi�;2 Q7 2�+? ?Qmb2?QH/X
h?Bb p2+iQ` bmKK�`Bx2b i?2 r2B;?i2/ /Bb�/p�Mi�;2b Q7 2�+? ?Qmb2?QH/X Ai Bb +�H+mH�i2/
�b 7QHHQrb, ci =

∑d
j=1 gij X

L2ti- KmHiB/BK2MbBQM�H 2M2`;v TQQ` �`2 B/2MiB}2/ 7`QK � i?`2b?QH/ F=yX � ?Qmb2?QH/
Bb b�B/ iQ #2 2M2`;v TQQ` B7 Bib r2B;?i2/ /Bb�/p�Mi�;2 `�i2 ci Bb ;`2�i2` i?�M i?2 i?`2b?QH/
FX 6BM�HHv- � }M�H p2+iQ` Bb +QMbi`m+i2/ B(k) = (b1(k), b2(k), ..., bn(k))- +�HH2/ +2MbQ`2/
r2B;?i2/ /Bb�/p�Mi�;2 `�i2 p2+iQ`- r?2`2BM bi(k) = ci B7 cik �M/ bi(k) = 0 B7 ci < kX
o2+iQ` " Bb � +2MbQ`2/ p2`bBQM Q7 p2+iQ` *X h?2 /Bz2`2M+2 Bb i?�i p2+iQ` " �z2+ib x2`Q
/Bb�/p�Mi�;2 iQ ?Qmb2?QH/b i?�i �`2 MQi B/2MiB}2/ �b KmHiB/BK2MbBQM�H 2M2`;v TQQ`X

6BM�HHv- A +�H+mH�i2 /Bz2`2Mi BM/B+2b Q7 i?2 +H�bb 6:h U6Qbi2` 2i �HX- RN39VX AM T�`iB+@
mH�`- irQ BM/B+2b �`2 +�H+mH�i2/ iQ bmKK�`Bx2 BM7Q`K�iBQM QM 2M2`;v TQQ`X

h?2 }`bi BM/2t +Q``2bTQM/b iQ BM+B/2M+2 >, Bi K2�bm`2b i?2 T`QTQ`iBQM Q7 ?Qmb2?QH/b
i?�i �`2 B/2MiB}2/ �b KmHiB/BK2MbBQM�H 2M2`;v TQQ`X

H =
q

n
UkV

qBi? [ i?2 MmK#2` Q7 2M2`;v TQQ` ?Qmb2?QH/b UcikV �M/ M i?2 iQi�H MmK#2` Q7 ?Qmb2?QH/b
BM i?2 TQTmH�iBQMX

h?2 b2+QM/ BM/2t +Q``2bTQM/b iQ BMi2MbBiv �, Bi K2�bm`2b i?2 �p2`�;2 `�i2 Q7 +2M@
bQ`2/ r2B;?i2/ /Bb�/p�Mi�;2 bi(k)- BX 2X i?2 �p2`�;2 r2B;?i2/ /Bb�/p�Mi�;2 `�i2 �KQM;
?Qmb2?QH/b B/2MiB}2/ KmHiB/BK2MbBQM�H 2M2`;v TQQ`X

A =
1

q

n∑

i=1

bi(k) UjV

jR



�TT2M/Bt * @ �//BiBQM�H `2bmHib
*XR .2b+`BTiBQM Q7 2M2`;v TQp2`iv BM ?QmbBM;
*XRXR .Bb�/p�Mi�;2 `�i2
6Q` 2�+? BM/B+�iQ`- i?2 b?�`2 Q7 ?Qmb2?QH/b B/2MiB}2/ �b Ǵ/Bb�/p�Mi�;2/Ǵ BM i?Bb BM/B+�iQ`
@ +�HH2/ i?2 /Bb�/p�Mi�;2 `�i2 @ Bb +�H+mH�i2/X

AM iQi�H TQTmH�iBQM- i?2 /Bb�/p�Mi�;2 `�i2 Bb ?B;?2bi 7Q` i?2 �#b2M+2 Q7 � i2KT2`�im`2
`2;mH�iQ`- ?Qmb2?QH/ 2[mBTK2Mi �M/ i2KT2`�im`2 BM i?2 /r2HHBM;X k8W Q7 ?Qmb2?QH/b
/Q MQi ?�p2 � +QMi`QH bvbi2K iQ `2;mH�i2 i?2 i2KT2`�im`2 Q7 i?2B` /r2HHBM;X kjW Q7
?Qmb2?QH/b �`2 BMbm{+B2MiHv ?2�i2/ +QKT�`2/ iQ i?2 `2+QKK2M/2/ i2KT2`�im`2 URNê* Q`
kyê* 7Q` ?Qmb2?QH/b rBi? 2H/2`Hv T2QTH2- vQmM; +?BH/`2M Q` /Bb�#H2/VX kkW Q7 ?Qmb2?QH/b
QrM `2+2Mi 2M2`;v@BMi2MbBp2 �TTHB�M+2bX kyW Q7 ?Qmb2?QH/b HBp2 BM �M 2M2`;v@BM2{+B2Mi
/r2HHBM; U=jjy Fq?fKkfv2�`VRNX R9W Q7 ?Qmb2?QH/b `2TQ`i i?�i i?2v bmz2`2/ 7`QK BM@
/QQ` +QH/ 7Q` �i H2�bi k9 ?Qm`b H�bi rBMi2`X R9W Q7 ?Qmb2?QH/b ?�p2 � /BbT`QTQ`iBQM�i2
2M2`;v 2tT2M/Bim`2 `2H�iBp2 iQ i?2B` BM+QK2X RjW Q7 ?Qmb2?QH/b 7`2[m2MiHv ?2�i i?2K@
b2Hp2b rBi? � TQHHmiBM; �M/fQ` BM2{+B2Mi ivT2 Q7 ?2�iBM;X 6BM�HHv- #v /2}MBiBQM- kNW Q7
?Qmb2?QH/b #2HQM; iQ i?2 }`bi i?`22 /2+BH2b Q7 HBpBM; bi�M/�`/b Ui?2 KBbbBM; RW `2bmHib
7`QK ?Qmb2?QH/b rBi? KBbbBM; p�Hm2b `2KQp2/ 7`QK i?2 �M�HvbBbVX
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Uncensored rate Censored rate (k=40%) Censored rate (k=50%) 

6B;m`2 Rk, .Bb�/p�Mi�;2 `�i2 BM ?QmbBM; BM/B+�iQ`b

h?2 J1SA 7Q+mb2b QM i?2 +2MbQ`2/ /Bb�/p�Mi�;2 `�i2- BX2X i?2 `�i2 Q7 ?Qmb2?QH/b i?�i
�`2 /Bb�/p�Mi�;2/ BM i?Bb BM/B+�iQ` r?BH2 #2BM; B/2MiB}2/ �b 2M2`;v TQQ`X Ai �HHQrb 7Q`

RNh?Bb };m`2 Bb H2bb i?�M jyW Q7 /r2HHBM;b +H�bbB}2/ 6 Q` : �++Q`/BM; iQ i?2 2M2`;v T2`7Q`K�M+2
+2`iB}+�i2X �b QM2 i?B`/ Q7 ?Qmb2?QH/b H�+F2/ BM7Q`K�iBQM QM i?2B` +2`iB}+�i2- 7Q` i?2b2 ?Qmb2?QH/b- i?2
2M2`;v 2{+B2M+v BM/B+�iQ` r�b +�H+mH�i2/ QM i?2 #�bBb Q7 i?2B` �+im�H +QMbmKTiBQM- r?B+? 2tTH�BMb i?2
/Bz2`2M+2 BM Qmi+QK2X

jk



i?2 KQMBiQ`BM; Q7 BM/B+�iQ`b �KQM; 2M2`;v TQQ` ?Qmb2?QH/bX 6Q` 2t�KTH2- i?2 +2MbQ`2/
/Bb�/p�Mi�;2 `�i2 BM 2M2`;v 2tT2M/Bim`2 `�iBQ Bb RkW r?BH2 i?2 mM+2MbQ`2/ `�i2 Bb R9WX
h?Bb K2�Mb i?�i RkW Q7 ?Qmb2?QH/b +mKmH�i2 � ?B;? 2M2`;v 2tT2M/Bim`2 `�iBQ �M/ Qi?2`
/Bb�/p�Mi�;2b @ Qi?2`rBb2 i?2v rQmH/ MQi #2 B/2MiB}2/ �b 2M2`;v TQQ`X h?Bb �HbQ K2�Mb
i?�i kW Q7 ?Qmb2?QH/b �`2 B/2MiB}2/ BM 2M2`;v 2tT2M/Bim`2 `�iBQ #mi +mKmH�i2 72r Q` MQ
�//BiBQM�H /Bb�/p�Mi�;2b Ui?Bb `2T`2b2Mib R9W Q7 ?Qmb2?QH/b B/2M/B}2/ BM 2M2`;v 2tT2M@
/Bim`2 `�iBQVX h?mb- A }M/ i?�i- �Hi?Qm;? i?2 K�DQ`Biv- MQi �HH ?Qmb2?QH/b B/2MiB}2/ BM
2M2`;v 2tT2M/Bim`2 `�iBQ �`2 2M2`;v TQQ`X JQ`2 bB;MB}+�MiHv- �HKQbi 9f8 Q7 ?Qmb2?QH/b
B/2MiB}2/ BM 2M2`;v@BMi2MbBp2 �TTHB�M+2b �`2 MQi 2M2`;v TQQ`X h?2b2 ?Qmb2?QH/b +mKmH�i2
72r Q` MQ �//BiBQM�H /Bb�/p�Mi�;2b- bQ i?2v �`2 MQi B/2MiB}2/ �b 2M2`;v TQQ`X

AM i?2 2M/- i?`22 /Bb�/p�Mi�;2 `�i2b �`2 +�H+mH�i2/ 7Q` 2�+? BM/B+�iQ`X h?2v �`2 �HH
+�H+mH�i2/ �b � T2`+2Mi�;2 Q7 i?2 iQi�H TQTmH�iBQMX h?2b2 �`2 i?2 mM+2MbQ`2/ `�i2 U#2BM;
B/2MiB}2/V- i?2 +2MbQ`2/ `�i2 �i i?`2b?QH/ 9yW U#2BM; B/2MiB}2/ �M/ 2M2`;v TQQ`V �M/ i?2
+2MbQ`2/ `�i2 �i i?`2b?QH/ 8yW U#2BM; B/2MiB}2/ �M/ b2p2`2 2M2`;v TQQ`VX .Bb�/p�Mi�;2
`�i2b Q7 ?QmbBM; BM/B+�iQ`b �`2 T`2b2Mi2/ BM };m`2 RkX

*XRXk AM/B+�iQ`b +QMi`B#miBQM
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Energy efficiency of appliances 

Dwelling energy performance 

Indoor temperature 

Felt cold 

Energy expenditure ratio 

Income 

6B;m`2 Rj, *QMi`B#miBQM Q7 2�+? BM/B+�iQ` iQ 2M2`;v TQp2`iv BM ?QmbBM;

AM+QK2- /r2HHBM; 2M2`;v T2`7Q`K�M+2 �M/ 2M2`;v 2tT2M/Bim`2 `�iBQ +QMi`B#mi2 KQbi
iQ KmHiB/BK2MbBQM�H 2M2`;v TQp2`ivX 6B;m`2 Rj b?Qrb i?2 +QMi`B#miBQM Q7 2�+? BM/B+�iQ`
iQ i?2 ?QmbBM; J1SAX h?2 +QMi`B#miBQM Q7 2�+? /BK2MbBQM Bb 2[m�H iQ i?2 bmK Q7 i?2

jj



+QMi`B#miBQMb Q7 i?2 BM/B+�iQ`b +QMbiBimiBM; i?�i /BK2MbBQMX h?2 +QMi`B#miBQMb- BM /2@
b+2M/BM; Q`/2`- �`2, BM+QK2 UjyWV- 2M2`;v bT2M/BM; Uk8WV- ?QmbBM; +QM/BiBQMb UkRWV-
`2bi`B+iBQM URjWV �M/ }M�HHv 2[mBTK2Mi URyWVX

GQQFBM; �i b2p2`2 2M2`;v TQp2`iv- i?2 `2H�iBp2 +QMi`B#miBQM Q7 2�+? BM/B+�iQ` +?�M;2b
QMHv K�`;BM�HHv, irQ +QMi`B#miBQMb BM+`2�b2- r?BH2 Qi?2` +QMi`B#miBQMb 2Bi?2` `2K�BM
bi�#H2 Q` /2+`2�b2X AM T�`iB+mH�`- i?2 +QMi`B#miBQM Q7 /r2HHBM; 2M2`;v T2`7Q`K�M+2 �M/
BM/QQ` i2KT2`�im`2 BM+`2�b2 #v k T2`+2Mi�;2 TQBMib �M/ R T2`+2Mi�;2 TQBMi `2bT2+iBp2Hv-
+QKT�`2/ iQ 2M2`;v TQQ`X �b bm+?- i?2B` `2H�iBp2 BKTQ`i�M+2 BM+`2�b2b rBi? i?2 b2p2`Biv
Q7 2M2`;v TQp2`ivX
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*Xk .2b+`BTiBQM Q7 2M2`;v TQp2`iv BM i`�MbTQ`i
*XkXR .Bb�/p�Mi�;2 `�i2
AM iQi�H TQTmH�iBQM- i?2 /Bb�/p�Mi�;2 `�i2 Bb ?B;?2bi 7Q` i?2 �#b2M+2 Q7 �Hi2`M�iBp2 iQ +�`
7Q` +QKKmiBM; UjjWV �M/ i?2 H�+F Q7 �++2bb iQ Tm#HB+ i`�MbTQ`i Uk8WVX h?Bb Bb 7QHHQr2/
#v i?2 `2bi`B+iBQM Q7 +�` mb2 UR3WV- i?2 7m2H 2tT2M/Bim`2 `�iBQ UReWV- i?2 HQr +�` 2M2`;v
2{+B2M+v UR8WV �M/ i?2 /B{+mHiv BM K22iBM; 7m2H +Qbib URkWVX
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uncensored censored 40% censored 50% 

6B;m`2 R9, .Bb�/p�Mi�;2 `�i2 BM i`�MbTQ`i BM/B+�iQ`b

h?2 J1SA Bb #mBHi QM i?2 +2MbQ`2/ /Bb�/p�Mi�;2 `�i2X *QKT�`2/ iQ ?QmbBM;- 72r2`
?Qmb2?QH/b B/2MiB}2/ BM i?2 2tT2M/Bim`2 `�iBQ +mKmH�i2 Qi?2` /Bb�/p�Mi�;2bX AM T�`iB+m@
H�`- k8W Q7 ?Qmb2?QH/b B/2MiB}2/ BM 7m2H 2tT2M/Bim`2 `�iBQ �`2 MQi B/2MiB}2/ 2M2`;v TQQ`
Upb R9W BM ?QmbBM;VX

�;�BM- i?`22 /Bb�/p�Mi�;2 `�i2b �`2 +�H+mH�i2/ 7Q` 2�+? BM/B+�iQ`, i?2 mM+2MbQ`2/
`�i2 U#2BM; B/2MiB}2/V- i?2 +2MbQ`2/ `�i2 �i i?`2b?QH/ jyW U#2BM; B/2MiB}2/ �M/ 2M2`;v
TQQ`V �M/ i?2 +2MbQ`2/ `�i2 �i i?`2b?QH/ 8yW U#2BM; B/2MiB}2/ �M/ b2p2`2 2M2`;v TQQ`VX
.Bb�/p�Mi�;2 `�i2b Q7 i`�MbTQ`i BM/B+�iQ`b �`2 T`2b2Mi2/ BM };m`2 R9X

*XkXk AM/B+�iQ`b +QMi`B#miBQM
AM+QK2- KQ#BHBiv +QM/BiBQMb �M/ 7m2H 2tT2M/Bim`2 `�iBQ +QMi`B#mi2 KQbi iQ KmHiB/BK2M@
bBQM�H 2M2`;v TQp2`ivX 6B;m`2 R8 b?Qrb i?2 +QMi`B#miBQM Q7 2�+? BM/B+�iQ` iQ i?2 i`�MbTQ`i
J1SAX *QMi`B#miBQMb- BM /2b+2M/BM; Q`/2`- �`2, BM+QK2 UkdWV- 7m2H bT2M/BM; UkjWV- KQ@
#BHBiv +QM/BiBQMb UkRWV- 2[mBTK2Mi UR8WV �M/ `2bi`B+iBQM UR8WVX

aBKBH�`Hv iQ i?2 ?QmbBM; b2+iQ`- HQQFBM; �i b2p2`2 2M2`;v TQp2`iv- i?2`2 �`2 QMHv bK�HH
+?�M;2b BM `2H�iBp2 +QMi`B#miBQMbX h?`22 +QMi`B#miBQMb BM+`2�b2, 7m2H 2tT2M/Bim`2 `�iBQ
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6B;m`2 R8, *QMi`B#miBQM Q7 2�+? BM/B+�iQ` iQ 2M2`;v TQp2`iv BM i`�MbTQ`i

UYjW TQBMibV- /B{+mHiv BM K22iBM; 7m2H +Qbib BM+`2�b2 UYRW TQBMibV �M/ `2bi`B+iBQM Q7
+�` mb2 UYRW TQBMibVX

je



*Xj "`2�F/QrM #v BM+QK2 /2+BH2
h?Bb b2+iBQM �M�Hvb2b i?2 `2bmHib Q7 i?2 J1SA BM ?QmbBM; �M/ i`�MbTQ`i #v /2+BH2 Q7
bi�M/�`/ Q7 HBpBM;X 6B;m`2 Re b?Qrb i?�i i?2 H2p2H Q7 J1SAky p�`B2b rBi? i?2 bi�M/�`/ Q7
HBpBM;X 6B`bi Q7 �HH- #v +QMbi`m+iBQM- i?2`2 Bb � b?�`T /`QT BM i?2 J1SA #2ir22M /2+BH2b j
�M/ 9X >Qr2p2`- �KQM; i?2 }`bi i?`22 /2+BH2b- i?2 2pQHmiBQM Q7 i?2 J1SA Bb +QMi`�bi2/X
Ai ;`�/m�HHv /2+`2�b2b BM ?QmbBM;- r?BH2 Bi Bb `2H�iBp2Hv bi�#H2 BM i`�MbTQ`iX h?mb- i?2
TQQ`2bi �`2 i?2 KQbi �z2+i2/ BM ?QmbBM;- r?BH2 i?2 HQr2` KB//H2 +H�bb2b �`2 bBKBH�`Hv
�z2+i2/ BM #Qi? b2+iQ`bX PM i?2 +QMi`�`v- 7Q` mTT2` /2+BH2b- ?Qmb2?QH/b �`2 KQ`2 �z2+i2/
BM i`�MbTQ`iX
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Housing Transport 

6B;m`2 Re, G2p2H Q7 J1SA �++Q`/BM; iQ ?Qmb2?QH/bǶ BM+QK2 /2+BH2b BM ?QmbBM; �M/ i`�MbTQ`i

6B;m`2 Rd b?Qrb i?2 BM+B/2M+2 �M/ BMi2MbBiv Q7 2M2`;v TQp2`iv T2` BM+QK2 /2+BH2X h?2
BMi2MbBiv p�`B2b `2H�iBp2Hv H2bb #2ir22M /2+BH2b U7`QK 9RW iQ 89WV +QKT�`2/ rBi? i?2
BM+B/2M+2 U7`QK RW iQ 8dWVX PM2 `2�bQM Bb i?�i i?2 K�DQ`Biv Q7 ?Qmb2?QH/b +mKmH�i2
b2p2`�H #mi MQi �HH /Bb�/p�Mi�;2bX u2i /2+BH2b R@k@j �`2 KQ`2 /Bb�/p�Mi�;2/ QM �p2`�;2X
h?2B` 2M2`;v TQp2`iv BMi2MbBiv Bb �#Qp2 8yW r?BH2 Bi /2+`2�b2b iQ 9RW 7Q` ?B;?2` /2+BH2b-
r?B+? +Q``2bTQM/b iQ #2BM; B/2MiB}2/ BM QM2 iQ i?`22 72r2` 7�+iQ`b QM �p2`�;2 U/2T2M/BM;
QM i?2 r2B;?i Q7 i?2b2 7�+iQ`bVX 6Q` ?QmbBM;- ?Qmb2?QH/b 7`QK /2+BH2 R �`2 i?2 KQbi
T`2p�H2Mi 2M2`;v TQQ`- r?BH2 7Q` i`�MbTQ`i- i?2 BM+B/2M+2 Bb bBKBH�` �KQM; /2+BH2b R- k
�M/ jX AM i?2 2M/- �KQM; i?2 HQr2bi i?`22 /2+BH2b- KQ`2 i?�M 9yW Q7 ?Qmb2?QH/b �`2
2M2`;v TQQ` @ r?2i?2` BM ?QmbBM; Q` i`�MbTQ`iX AM +QMi`�bi- �KQM; i?2 i?`22 ?B;?2bi
/2+BH2b- H2bb i?�M 8W Q7 ?Qmb2?QH/b �`2 2M2`;v TQQ` BM ?QmbBM; �M/ H2bb i?�M 3W �`2
2M2`;v TQQ` BM i`�MbTQ`iX

Ai Bb BMi2`2biBM; iQ MQi2 i?�i i?2 H2p2H Q7 J1SA Bb MQi MmHH 7Q` i?2 ?B;?2bi /2+BH2b Q7
BM+QK2 U/2+BH2b 3@N@RyVX �Hi?Qm;? Bi Bb /B{+mHi iQ /2b+`B#2 i?2K �b 2M2`;v TQQ`- i?2b2

ky�b � `2KBM/2`- i?2 J1SA p�Hm2 `2~2+ib i?2 BM+B/2M+2 �M/ BMi2MbBiv Q7 2M2`;v TQp2`ivX Ai Bb +�H+mH�i2/
#v KmHiBTHvBM; i?2 b?�`2 Q7 ?Qmb2?QH/b BM 2M2`;v TQp2`iv UBM+B/2M+2V �M/ i?2 �p2`�;2 `�i2 Q7 r2B;?i2/
/Bb�/p�Mi�;2b �KQM; 2M2`;v TQQ` UBMi2MbBivVX

jd
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6B;m`2 Rd, AM+B/2M+2 �M/ BMi2MbBiv Q7 2M2`;v TQp2`iv �++Q`/BM; iQ ?Qmb2?QH/bǶ BM+QK2 /2+BH2b BM ?QmbBM;
�M/ i`�MbTQ`i

?Qmb2?QH/b M2p2`i?2H2bb +mKmH�i2 2MQm;? /Bb�/p�Mi�;2Qmb 7�+iQ`b @ 2t+Hm/BM; BM+QK2 @
iQ K�F2 i?2B` 2M2`;v bBim�iBQM T`2+�`BQmbX AM ?QmbBM;- i?2 /r2HHBM; 2M2`;v T2`7Q`K�M+2
Bb r?�i +QMi`B#mi2b i?2 KQbi U=9yWV iQ i?2B` B/2MiB}+�iBQM �b 2M2`;v TQQ`X h?Bb +QM@
i`�bib rBi? i?2 HQr2bi /2+BH2b Q7 BM+QK2 U/2+BH2b R@k@jV- 7Q` r?QK i?2 /r2HHBM; 2M2`;v
T2`7Q`K�M+2 Bb i?2 i?B`/ +QMi`B#miQ` iQ 2M2`;v TQp2`iv- �7i2` BM+QK2 �M/ i?2 2M2`;v 2t@
T2M/Bim`2 `�iBQX 6BM�HHv 7Q` KB//H2@+H�bb ?Qmb2?QH/b U/2+BH2 9@8@e@dV- i?2 /r2HHBM; 2M2`;v
T2`7Q`K�M+2 Bb �;�BM i?2 K�DQ` +QMi`B#miQ`- 7QHHQr2/ #v i?2 2M2`;v 2tT2M/Bim`2 `�iBQX
AM i`�MbTQ`i- +�` 2M2`;v 2{+B2M+vkR U9RWV �M/ TQQ` KQ#BHBiv +QM/BiBQMb Uj8WV �`2 r?�i
+QMi`B#mi2 i?2 KQbi iQ i?2 B/2MiB}+�iBQM �b 2M2`;v TQQ` Q7 ?B;?2bi /2+BH2b Q7 BM+QK2X
6Q` i?2 `2bi Q7 i?2 TQTmH�iBQM- `2bmHib �`2 KQ`2 bT`2�/ #2ir22M i?2 /Bz2`2Mi /BK2MbBQMb
Q7 2M2`;v TQp2`ivX h?2 }`bi /2+BH2 Q7 BM+QK2 Bb KQbiHv �z2+i2/ #v H�+F Q7 BM+QK2 �M/
?B;? 7m2H 2tT2M/Bim`2 U�b BM ?QmbBM;VX u2i 7Q` /2+BH2b k �M/ j- TQQ` KQ#BHBiv +QM/BiBQMb-
`2bi`B+iBQM �M/ +�` 2M2`;v 2{+B2M+v +QMi`B#mi2 bBKBH�`Hv rBi? ?B;? 7m2H bT2M/BM; U+QM@
i`�`v iQ ?QmbBM;V BM �//BiBQM iQ H�+F Q7 BM+QK2X �b 7Q` KB//H2@+H�bb ?Qmb2?QH/b U/2+BH2
9@8@e@dV- i?2v �`2 KQbiHv �z2+i2/ #v TQQ` KQ#BHBiv +QM/BiBQMb U�b BM ?QmbBM;V #mi �HbQ #v
?B;? 7m2H bT2M/BM; U`2H�iBp2Hv KQ`2 i?�M BM ?QmbBM;VX .2i�BH2/ /2b+`BTiBQM Q7 T2`+2Mi�;2
+QMi`B#miBQM Q7 2�+? BM/B+�iQ` T2` BM+QK2 /2+BH2 Bb ;Bp2M BM i�#H2 8 7Q` ?QmbBM; �M/ i�#H2

kR.m2 iQ Bbbm2 Q7 /�i� �p�BH�#BHBiv BM i?2 bm`p2v S?2#mb- +�` 2M2`;v 2{+B2M+v Bb T`QtB2/ rBi? }b+�H
TQr2`- r?B+? �HbQ i`�MbH�i2b i?2 7�+i i?�i `B+?2` ?Qmb2?QH/b ;2M2`�HHv QrM KQ`2 TQr2`7mH +�`b i?�M TQQ`2`
?Qmb2?QH/bX
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e 7Q` i`�MbTQ`iX

h�#H2 8, *QMi`B#miBQM Q7 2�+? BM/B+�iQ`b iQ 2M2`;v TQp2`iv BM ?QmbBM; T2` ?Qmb2?QH/bǶ BM+QK2 /2+BH2 U.R
iQ .RyV

>QmbBM; BM/B+�iQ`b .R .k .j .9 .8 .e .d .3 .N .Ry
AM+QK2 jdW j3W jdW yW yW yW yW yW yW yW
1M2`;v 2tT2M/Bim`2 `�iBQ kNW kRW kkW jNW jjW jyW kkW jjW k8W yW
62Hi +QH/ 8W dW eW dW dW 3W 3W 8W dW R9W
AM/QQ` i2KT2`�im`2 eW 3W eW NW RRW NW RRW 8W 3W RNW
.r2HHBM; 2M2`;v T2`7Q`K�M+2 RjW ReW kRW 9yW jNW 9yW 9jW 9kW 99W 9NW
1M2`;v 2{+B2M+v Q7 �TTHB�M+2b kW jW jW 9W kW 9W 9W 8W eW 9W
h2KT2`�im`2 +QMi`QH bvbi2K 8W 8W jW 8W jW 9W eW eW eW dW
hvT2 Q7 ?2�iBM; kW jW kW 8W 9W 8W eW 8W 9W dW
hQi�H RyyW RyyW RyyW RyyW RyyW RyyW RyyW RyyW RyyW RyyW

h�#H2 e, *QMi`B#miBQM Q7 2�+? BM/B+�iQ`b iQ 2M2`;v TQp2`iv BM i`�MbTQ`i T2` ?Qmb2?QH/bǶ BM+QK2 /2+BH2
U.R iQ .RyV

h`�MbTQ`i BM/B+�iQ`b .R .k .j .9 .8 .e .d .3 .N .Ry
AM+QK2 jNW j3W 9yW yW yW yW yW yW yW yW
6m2H 2tT2M/Bim`2 `�iBQ k9W R3W R9W j8W jjW jkW jkW j9W k3W R3W
_2bi`B+iBQM Q7 +�` mb2 dW 3W 3W RkW RRW 3W dW RyW NW 9W
.B{+mHiv BM K22iBM; 7m2H +Qbib eW 3W dW RyW RyW 3W 9W eW eW kW
*�` 2M2`;v 2{+B2M+v RkW RjW R9W ReW R3W kyW kRW RNW RNW 9RW
LQ �Hi2`M�iBp2 iQ +�` eW RyW NW R3W R3W R3W RNW RNW kyW ReW
LQ �++2bb iQ Tm#HB+ i`�MbTQ`i 8W eW 3W NW RRW R9W ReW RjW RdW RNW
hQi�H RyyW RyyW RyyW RyyW RyyW RyyW RyyW RyyW RyyW RyyW
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*X9 "`2�F/QrM #v bm#@TQTmH�iBQMb
h?Bb b2+iBQM �M�Hvb2b 2M2`;v TQp2`iv BM ?QmbBM; �M/ i`�MbTQ`i �++Q`/BM; iQ /Bz2`2Mi
bQ+BQ@2+QMQKB+ +?�`�+i2`BbiB+b, #v ?Qmb2?QH/ +QKTQbBiBQM UbBM;H2- bBM;H2 T�`2Mi- +QmTH2-
+QmTH2 rBi? +?BH/`2MV- #v i2Mm`2 bi�imb U`2Mi2` f QrM2`V- #v bi�M/�`/ Q7 HBpBM; U.R iQ
.RyV- #v `2bB/2MiB�H HQ+�iBQM Um`#�M TQH2b f bT�`b2Hv TQTmH�i2/ �`2�bV- #v �;2 `�M;2 UIjy
v2�`b QH/- jy@9y v2�`b QH/-XXX- =3y v2�`b QH/V �M/ #v +HBK�iB+ xQM2b U>R� iQ >j- �b r2HH
�b S�`Bb b2T�`�i2/ 7`QK i?2 >R� xQM2VX

6B;m`2 Ry T`2b2Mib- 7Q` 2�+? bm#@TQTmH�iBQM- i?2 mM+2MbQ`2/ /Bb�/p�Mi�;2 `�i2b Q7 i?2
?QmbBM; �M/ i`�MbTQ`i BM/B+�iQ`b Q7 i?2 J1SA- r?B+? �HHQr iQ B/2MiB7v r?B+? TQTmH�iBQM
;`QmTb �`2 KQbi �z2+i2/ #v r?B+? BM/B+�iQ`bX

AM i2`Kb Q7 `2bB/2MiB�H HQ+�iBQM- ?Qmb2?QH/b HBpBM; BM bT�`b2Hv TQTmH�i2/ �`2�b �`2
i?2 KQbi �z2+i2/ BM #Qi? b2+iQ`bX AM T�`iB+mH�`- i?2 BM+B/2M+2 Q7 2M2`;v TQp2`iv Bb RX8
iBK2b ?B;?2` BM ?QmbBM; �M/ kXR iBK2b ?B;?2` BM i`�MbTQ`i +QKT�`2/ iQ m`#�M TQH2bX h?2
BMi2MbBiv Q7 2M2`;v TQp2`iv Bb �HbQ ?B;?2` BM bT�`b2Hv TQTmH�i2/ �`2�b, Yk T2`+2Mi�;2
TQBMib QM i?2 ?QmbBM; bB/2 �M/ Y9 T2`+2Mi�;2 TQBMib QM i?2 i`�MbTQ`i bB/2X L2p2`i?2H2bb-
m`#�M TQH2b +QM+2Mi`�i2 i?2 K�DQ`Biv Q7 i?2 TQTmH�iBQM UedWV- bQ i?�i BM iQi�H KQ`2 i?�M
?�H7 Q7 i?2 2M2`;v TQQ` HBp2 BM �M m`#�M TQH2X h?2 7�+iQ`b i?�i +QMi`B#mi2b i?2 KQbi
iQ 2M2`;v TQp2`iv /Bz2` #2ir22M i?2 irQ ivT2b Q7 `2bB/2MiB�H HQ+�iBQMX AM ?QmbBM;- i?2
2M2`;v TQp2`iv 2tT2`B2M+2/ #v ?Qmb2?QH/b HBpBM; BM bT�`b2Hv TQTmH�i2/ �`2�b Bb `2H�iBp2Hv
KQ`2 �ii`B#mi2/ iQ i?2 TQQ` /r2HHBM; 2M2`;v T2`7Q`K�M+2- i?2 BM�/2[m�+v Q7 i?2B` ivT2
Q7 ?2�iBM; �M/ � ?B;? 2M2`;v 2tT2M/Bim`2 `�iBQ- +QKT�`2/ iQ i?2 �p2`�;2 TQTmH�iBQMX
PM i?2 QTTQbBi2- i?2 2M2`;v TQp2`iv 2tT2`B2M+2/ #v ?Qmb2?QH/b HBpBM; BM m`#�M TQH2b Bb
`2H�iBp2Hv KQ`2 �ii`B#mi2/ iQ i?2 �#b2M+2 Q7 � i2KT2`�im`2 +QMi`QH bvbi2K �M/ `2bi`B+iBQMX
AM i`�MbTQ`i- i?2 2M2`;v TQp2`iv 2tT2`B2M+2/ #v ?Qmb2?QH/b HBpBM; BM bT�`b2Hv TQTmH�i2/
�`2�b Bb `2H�iBp2Hv KQ`2 �ii`B#mi2/ iQ i?2B` TQQ` KQ#BHBiv +QM/BiBQMb UH�+F Q7 �++2bb iQ
Tm#HB+ i`�MbTQ`i- MQ �Hi2`M�iBp2 iQ +�`V- `2bi`B+iBQM �M/ 7m2H 2tT2M/Bim`2 `�iBQX

AM i2`Kb Q7 +HBK�iB+ xQM2b- S�`Bb Bb bB;MB}+�MiHv H2bb BKT�+i2/ #v 2M2`;v TQp2`iv i?�M
i?2 `2bi Q7 K2i`QTQHBi�M 6`�M+2 BM #Qi? b2+iQ`bX AM ?QmbBM;- i?Bb +�M #2 2tTH�BM2/ #v �
HQr2` T2` +�TBi� BM?�#Bi2/ �`2� �M/ #v i?2 M2�` �#b2M+2 Q7 /2i�+?2/ ?QmbBM;kkX AM i`�Mb@
TQ`i- r?2`2 i?2 /Bz2`2M+2 Bb 2p2M ?B;?2`- i?2 2tTH�M�iBQM HB2b BM i?2 H�`;2 T`QTQ`iBQM
Q7 Tm#HB+ i`�MbTQ`i �M/ bQ7i KQ/2b BM S�`Bb- r?B+? +QMi`�bib rBi? i?2 ?B;? /2T2M/2M+2
BM +�` mb2 BM KQbi Qi?2` i2``BiQ`B2bX h?2 7�+iQ`b i?�i +QMi`B#mi2 `2H�iBp2Hv KQ`2 iQ 2M@
2`;v TQp2`iv BM S�`Bb U+QKT�`2/ iQ i?2 M�iBQM�H �p2`�;2V �`2 722HBM; +QH/ �M/ H�+F Q7 �
i2KT2`�im`2 +QMi`QH bvbi2K BM ?QmbBM;X AM i`�MbTQ`i- ?Qmb2?QH/b HBpBM; BM S�`Bb �`2 H2bb
/Bb�/p�Mi�;2/ BM �HH 7�+iQ`b i?�M i?2 �p2`�;2 TQTmH�iBQMX

AM i2`Kb Q7 �;2 `�M;2- 2M2`;v TQp2`iv BM ?QmbBM; �z2+ib iQ � ;`2�i2` 2ti2Mi 2H/2`Hv
?Qmb2?QH/b U=dy v2�`b QH/V- r?2`2�b BM i`�MbTQ`i Bi �z2+ib KQbiHv rQ`FBM;@�;2 ?Qmb2?QH/b
UIey v2�`b QH/VX AM ?QmbBM;- i?Bb +�M #2 2tTH�BM2/ #v i?2 7�+i i?�i 2H/2`Hv T2QTH2 bT2M/
KQ`2 iBK2 �i ?QK2 �M/ ?�p2 HQr2` `2bBbi�M+2 iQ i?2 +QH/- bQ i?�i i?2v `2[mB`2 � ?B;?2`
i2KT2`�im`2 iQ 722H +QK7Q`i�#H2X h?2 7�+iQ`b i?�i +QMi`B#mi2 iQ i?2B` 2M2`;v TQp2`iv
�`2 /Bp2`b2 �M/ +Qp2` �HH }p2 /BK2MbBQMb Q7 J1SAX AM i`�MbTQ`i- i?2 ?B;?2` BM+B/2M+2
Q7 2M2`;v TQp2`iv �KQM; rQ`FBM;@�;2 ?Qmb2?QH/b +�M #2 2tTH�BM2/ #v ?B;?2` KQ#BHBiv
M22/b �KQM; �+iBp2 T2QTH2 UBM T�`iB+mH�` iQ +QKKmi2V �M/ ?Qmb2?QH/b rBi? +?BH/`2MX

kk*QKT�`2/ iQ �T�`iK2Mi #mBH/BM;- /2i�+?2/ ?QmbBM; `2[mB`2b KQ`2 ?2�iBM; iQ `2�+? � ;Bp2M i2KT2`@
�im`2 /m2 iQ � ?B;?2` +QMi�+i rBi? i?2 QmibB/2 �B`X
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h?2 7�+iQ`b i?�i +QMi`B#mi2 i?2 KQbi iQ i?2B` 2M2`;v TQp2`iv �`2 � ?B;? 7m2H 2tT2M/Bim`2
`�iBQ- `2bi`B+iBQM Q7 +�` mb2 U2bT2+B�HHv �KQM; ?Qmb2?QH/b �;2/ 9y@ey v2�`b QH/V- H�+F Q7
�Hi2`M�iBp2 iQ +�` �M/ HQr BM+QK2X
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