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2+$*#! :ZM/! bP! ?#3#! D1*#'! &%! @-**&1X*! ,1C&21)! ,&28! $<! >$*,$?/! 1%'! 2+#! 3#*2! &%! 1! =1E$3!
&%'-*23&1)!,&28!$<!(#3=F!61=C)#!*#)#,2&$%!?1*!,$%23$))#'!$5#3!2+3##!'&=#%*&$%*\!1C132=#%2!
C3&,#V! 2&=#! #)1C*#'! *&%,#! D-&)'&%;! ,$%*23-,2&$%g,1C&21)! 3#C1&3V! 1%'! 2+#! 8#13! :ZM! ?1*!
,3#12#'F! B%! #1,+! :ZM/! 2+#! ,+1&3C#3*$%! 1%'! %&%#! $2+#3! 31%'$=)8! *#)#,2#'! 2#%1%2*! ?#3#!
&%2#35&#?#'F!!
!
j-#*2&$%*!$<!2+#!*-35#8!?#3#!$3;1%&T#'!&%!2+#!<$))$?&%;!,12#;$3&#*O\!!
!

G&L C#3<$3=1%,#!1**#**=#%2\!!
! $5#31))!*12&*<1,2&$%!?&2+!:ZM!C#3<$3=1%,#!1%'!*12&*<1,2&$%!?&2+!=1&%!

*#35&,#*!$<!:ZM/!*-,+!1*!,$==$%!<1,&)&2&#*!=1&%2#%1%,#V!C)-=D&%;V!
#)#,23&,1)!?$3.V!-C.##C!$<!2+#!D1,.813'V!1%'!;13D1;#!3#=$51)!

! *12&*<1,2&$%!?&2+!:ZM!D$13'!C#3<$3=1%,#/!231%*C13#%,8!1%'!
1,,$-%21D&)&28!$<!D$13'!?$3.!!

G&&L *$,&$9#,$%$=&,! 1%'! '#=$;31C+&,! ,+131,2#3&*2&,*! $<! 2#%1%2*! G1;#/! ;#%'#3/!
#'-,12&$%/!&%,$=#!D31,.#2L/!1%'!'-312&$%!$<!2#%1%,8!!

G&&&L *$,&1)! ,$+#*&$%! $<! 2#%1%2*! G513&$-*! &%'&,12$3*! $<! 23-*2/! =-2-1)! 1**&*21%,#! 1%'!
*-CC$32/!1,U-1&%21%,#/!&%2#31,2&$%/!1%'!*$,&1)&T&%;!&%!#5#38'18!)&<#L!

G&5L ,$%23&D-2&$%*!2$!:ZM!&%!,1*+!1%'!&%!.&%'!G1,,-31,8!$<!C18=#%2*!!$<!=1&%2#%1%,#!
<##*!1%'!-2&)&28!D&))*aV!C132&,&C12&$%!&%!2#%1%2!=##2&%;*V!5$)-%2##3&%;L!

G5L 1D&)&28!2$!3#1,+!1%!1;3##=#%2!$5#3!:ZM!$C#312&$%*!!
!
B%! 1''&2&$%/! 2+#! *-35#8! ,$))#,2#'! &%<$3=12&$%! 1D$-2! :ZM! G1%'! 2+#! 1C132=#%2! D-&)'&%;!
?+#3#!&2!&*!D1*#'L!&%!;#%#31)/!&%,)-'&%;!1;#!1%'!=12#3&1)!,$%'&2&$%*!$<!2+#!D-&)'&%;/!2+#!8#13!
:ZM!?1*!<$3=#'/!2+#!$3&;&%!$<!:ZM!G,3#12#'!D8!2#%1%2*!$%!2+#&3!$?%!&%&2&12&5#/!$3!2+3-*2!D8!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Some of the questions were similar to those used in (Saegert, Winkel, 1998) in a study of US residential housing.   
3 Russian HOAs collect from tenants utility payments and remit those to utility providers.  



'!
!

2+&3'!C132&#*!R!)$,1)!;$5#3%=#%2*/!=1%1;#=#%2!,$=C1%&#*/!'#5#)$C#3*!#2,FLV!C#3,#%21;#!$<!
C3&512#)8! $?%#'! -%&2*! G2+#! 3#*2! 13#! $?%#'! D8! )$,1)! ;$5#3%=#%2*L/! 1%'! ?+#2+#3! :ZM!
$C#312#*!$%!&2*!$?%!$3!3#21&%*!*#35&,#*!$<!1!=1%1;#=#%2!,$=C1%8F!!!
!
e#%#3&,! *$,&1)! ,1C&21)! &%! 2#%1%2! ,$==-%&2&#*! ,1%! D#! =#1*-3#'! D8! -*&%;! 1%*?#3*! 2$!
U-#*2&$%*!?+#2+#3!$%#!,1%!,$-%2!$%!%#&;+D$3*X!*-CC$32V!+$?!$<2#%!1!3#*C$%'#%2!1**&*2#'!
+&*g+#3!%#&;+D$3*!1%'!+$?!$<2#%!3#,#&5#'!*-CC$32! <3$=!2+#=V! !1%'!+$?!=1%8!%#&;+D$3*!
1%'! +$?!?#))! 1! 3#*C$%'#%2! .%$?*F! Z2+#3! C3$Y&#*! $<! ;#%#3&,! *$,&1)! ,1C&21)! 13#! 5$)-%2138!
?$3.!&%!:ZM!1%'!'-312&$%!$<!2#%1%,8!&%!2+#!D-&)'&%;!G2+#! )$%;#3!C#$C)#! )&5#!%#Y2!2$!#1,+!
$2+#3/!2+#!D#22#3!,+1%,#*!2+#8!+15#!2$!'#5#)$C!*$,&1)!2&#*/!,$+#*&$%!1%'!#=C12+8LF!!
!
M!*C#,&<&,!<$3=!$<!*$,&1)!,1C&21)!&*!2+#!,$))#,2&5#!1D&)&28!2$!$C#312#!1%!:ZMV!&2!,1%!D#!&%<#33#'!
<3$=! 2#%1%2*X! *#)<93#C$32#'! '#;3##! $<! C132&,&C12&$%! &%! :ZM! '#,&*&$%9=1.&%;V! <3$=! 2+#!
1D&)&28!2$!+15#!$%#X*!5$&,#!+#13'!&%!2+#!C3$,#**V!1%'!<3$=!2+#!#1*#!$<!3#1,+&%;!1%!1;3##=#%2!
1=$%;! 2#%1%2*! $%! :ZM!=122#3*F! M%*?#3*! 2$! 2+#*#! U-#*2&$%*! 13#! *&;%&<&,1%2)8! ,$33#)12#'!
?&2+!#1,+!$2+#3/!1%'!2+#&3!<&3*2!C3&%,&C1)!,$=C$%#%2/!#YC)1&%&%;!cQk!$<!2+#!2$21)!513&12&$%/!
&*!-*#'!2$!=#1*-3#!?+12!?#!,1))!technical!ci>ic!com#etence!$<!2#%1%2*F!
!
N+#! 1D$5#! ,$=C$%#%2*! $<! ;#%#3&,! *$,&1)! ,1C&21)! 13#! 1*! 1! 3-)#! C$*&2&5#)8! 1%'! *212&*2&,1))8!
*&;%&<&,1%2)8! ,$33#)12#'! ?&2+! #1,+! $2+#3/! ?+&,+! &*! 1%! &%'&,12&$%! 2+12! 2+#*#! 13#! &%'##'!
513&$-*! '&=#%*&$%*! $<! 2+#! *1=#! W,$==$'&28X! GN1D)#! ILF! ! M2! 2+#! *1=#! 2&=#! ;#%#3&,! *$,&1)!
,1C&21)!1%'!2#,+%&,1)!,&5&,!,$=C#2#%,#!13#!'&*C1312#!,+131,2#3&*2&,*!$<!2#%1%2!,$==-%&2&#*/!
)13;#)8!-%,$33#)12#'!?&2+!#1,+!$2+#3\!2#,+%&,1)!,&5&,!,$=C#2#%,#!+1*!*212&*2&,1))8!*&;%&<&,1%2!
,$33#)12&$%!?&2+!$%)8!$%#!'&=#%*&$%!$<!;#%#3&,!*$,&1)!,1C&21)/! 1%'!2+&*!,$33#)12&$%!+1*!2+#!
%#;12&5#!*&;%F!!
!
N1D)#!I\!S3$**9,$33#)12&$%*!$<!*$,&1)!,1C&21)!!
!
! e6SI! e6SO! e6Sa! _N! 6B! ^`! NSS!
e6SI! ! ! ! ! ! ! !
e6SO! Fabl! ! ! ! ! ! !
e6Sa! Facl! FKOl! ! ! ! ! !
_N! ! FOJl! FIJ! ! ! ! !
6B! ! FbQl! Fbbl! FOK! ! ! !
^`! ! FbKl! FaP! FaQl! FcKl! ! !
NSS! ! 9FOa! ! ! ! ! !
!
e6SI9C#3,#C2&$%! $<! 151&)1D&)&28! $<! %#&;+D$3*X! *-CC$32V! e6SO9! <3#U-#%,8! $<! 1**&*2&%;! %#&;+D$3*V! e6Sa9!
<3#U-#%,8!$<!D#&%;!1**&*2#'!D8!%#&;+D$3*V!_N9!8#13*!$<! 2#%1%,8V!6B!R!*$,&1)! &%,)-*&$%V!^`!R!5$)-%2138!?$3.V!
NSS!R!2#,+%&,1)!,&5&,!,$=C#2#%,#F! !Z%)8!,$33#)12&$%*!*&;%&<&,1%2!12!IPk!)#5#)!13#!*+$?%V!*&;%&<&,1%,#!12!Ik!
)#5#)!&*!=13.#'!D8!lF!!
!
N+#!'121!3#5#1)!,$%*&'#31D)#!'&<<#3#%,#*!D#2?##%!2+#!2?$!,&2&#*!,$5#3#'!D8!2+#!*1=C)#F!B%!
>$*,$?! $5#31))! 2#%1%2! *12&*<1,2&$%! ?&2+! :ZM! ?$3.! &*! +&;+#3! 2+1%! &%! (#3=! R! 2+#!
'&*23&D-2&$%*! $<! 3#*C$%*#*! &%! 1! I! 2$! c! *,1)#! *2$,+1*2&,1))8! '$=&%12#! #1,+! $2+#3! GA&;F! O1LF!
612&*<1,2&$%*! ?&2+! C132&,-)13! *#35&,#*! &%! 2+#! 2?$! ,&2&#*! <$))$?! 2+#! *1=#! C122#3%F! 4-2!
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!

=1&%2#%1%,#!<##*!&%!>$*,$?!13#!1)*$!+&;+#3!GA&;F!ODL/!1%'!2+#3#<$3#!2+#!U-#*2&$%!$<!:ZM*X!
3#)12&5#! efficiency9!?+&,+!C-2*! $-2,$=#*! &%! 3#)12&$%! 2$! &%C-2*/! 3#=1&%! $C#%!-%2&)! 2+#! %#Y2!
*#,2&$%F!!
!
!
A&;-3#!O1\!N#%1%2*!*12&*<1,2&$%!?&2+!:ZM!C#3<$3=1%,#!

!
!
!
A&;-3#!OD\!S$*2*!2$!2#%1%2*!$<!:ZM!*#35&,#*!G3-D)#*!C#3!+$-*#+$)'L!!

!
!
N?$! ,&2&#*! 1)*$! '&<<#3! &%! 2+#&3! C+8*&,1)! ,1C&21)! *2$,.*! &%! 2+#! 3#*&'#%2&1)! +$-*&%;! *#,2$3!
G1C132=#%2!D-&)'&%;*!&%!>$*,$?!13#!$%!2+#!15#31;#!cPk!D&;;#3!1%'!<$-3!8#13*!$)'#3L/!1%'/!
=$3#!*&;%&<&,1%2)8/! &%!2+#&3!#%'$?=#%2*!$<!*$,&1)!,1C&21)! &%!2#%1%2!,$==-%&2&#*F!62$,.*!$<!
;#%#3&,! *$,&1)! ,1C&21)! ,+131,2#3&T#'! D8! 2+#! 1D$5#! &%'&,12$3*! $<! *$,&1)! ,$+#*&$%! 13#!
*$=#?+12!+&;+#3! &%!(#3=!R!*$,&1)! 2&#*!13#!#YC#,2#'!2$!D#!*23$%;#3! &*!1!*=1))#3!1%'!=$3#!
231'&2&$%1)! ,&28! GA&;F! a1LF! :$?#5#3! 2+#! ,$))#,2&5#! 1D&)&28! 2$! $C#312#! 1%! :ZM/! ?+&,+! &*! 1!
*C#,&<&,!<$3=!$<!*$,&1)!,1C&21)/!&*!*&;%&<&,1%2)8!+&;+#3!&%!>$*,$?\!'&*23&D-2&$%!$<!2+#!2#,+%&,1)!
,&5&,!,$=C#2#%,#!&%!>$*,$?!G*2$,+1*2&,1))8L!'$=&%12#*!*-,+!'&*23&D-2&$%!&%!(#3=!GA&;F!aDLF!!
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!
!
A&;-3#!a1\!e#%#3&,!*$,&1)!,1C&21)!GC#3,#C2&$%!$<!151&)1D&)&28!$<!%#&;+D$3*X!*-CC$32L!

!
!
A&;-3#!aD\!N#,+%&,1)!,&5&,!,$=C#2#%,#!

!
!
j-1)&28! $<! ;$5#3%1%,#! &%!:ZM! ,1%!D#!=#1*-3#'!-*&%;! 2#%1%2*X! 1**#**=#%2*! $<! 2&=#)&%#**!
1%'!U-1)&28!$<!:ZM!D$13'!?$3.V!$<! 2&=#)&%#**/! 1,,-31,8!1%'!,$=C)#2#%#**!$<! &%<$3=12&$%!
'&**#=&%12#'! D8! D$13'*! 2$! 2#%1%2*V! 1%'! $<! D$13'*X! 1,,$-%21D&)&28! 1%'! U-1)&28! $<!
3#C3#*#%212&$%!$<!2#%1%2*F!6-,+!&%'#Y#*!13#!*23$%;)8!,$33#)12#'!?&2+!#1,+!$2+#3!G1*!&*!$<2#%!
2+#! ,1*#!?&2+! 1)2#3%12&5#! U-1)&28! $<! ;$5#3%1%,#! &%'&,12$3*/! %$2! E-*2! &%! $3;1%&T12&$%*/! D-2!
1)*$!$%! 3#;&$%1)! 1%'!%12&$%1)! )#5#)*! R! *##! #F;F! (-2%1=/!IJJa/!N1D#))&%&/! OPPQ1L/! 1%'! 2+#&3!
<&3*2!C3&%,&C1)!,$=C$%#%2!?+&,+!1,,$-%2*!<$3!QQk!$<!2+#!2$21)!513&12&$%/!&*!-*#'!+#3#1<2#3!
1*!1!U-1)&28!$<!:ZM!;$5#3%1%,#!&%'#YF!N+&*!&%'#Y!*+$?*!2+12!:ZM!&%!>$*,$?!13#!;$5#3%#'!
D#22#3! 2+1%! &%! (#3=! GA&;F! bL/! ?+&,+! &*! ,$%*&*2#%2! ?&2+! 2+#! #13)&#3! $D*#35#'! )#1'! $<! 2+#!
@-**&1%!,1C&21)!,&28!&%!2#,+%&,1)!,&5&,!,$=C#2#%,#!$<!2#%1%2*!G=$3#!$%!2+&*!&*!6#,2&$%!dLF!!
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!
!
A&;-3#!b\!:ZM!D$13'!C#3<$3=1%,#!!

!
!
D< !er$orm'nce!'ssessment!!

!
(#3<$3=1%,#! $<! :ZM*! 1%'! 2+#! &%*2&2-2&$%! $<! ,$))#,2&5#! $?%#3*+&C! $<! ,$==$%! +$-*&%;!
<1,&)&2&#*! 2+12! *-,+! $3;1%&T12&$%*! &=C)#=#%2! ,1%! D#! =#1*-3#'! D8! *21%'13'! C3$'-,2&5&28!
1%1)8*&*! 2$$)*! ?+&,+! 1CC3$Y&=12#! 2+#! WC3$'-,2&$%! <3$%2&#3XF! 6-,+! 2#,+%&U-#*! 13#! D3$1')8!
-*#'! &%!C3$'-,2&5&28!*2-'&#*!$<!513&$-*!C-D)&,!1%'!C3&512#!*#,2$3!$3;1%&T12&$%*!G+$*C&21)*/!
-%&5#3*&2&#*/! ;$5#3%=#%2! 1;#%,&#*/! -2&)&2&#*/! <13=*/! D1%.*! #2,FL/! D-2! 2$! 2+#! D#*2! $<! $-3!
.%$?)#';#! 2+#8! +15#! %$2! D##%! 1CC)&#'! *$! <13! 2$! C#3<$3=1%,#! 1**#**=#%2! $<! %$%9C3$<&2!
1**$,&12&$%*/!&%,)-'&%;!:ZM*F!M%'!8#2/!1*!?#!13;-#!#)*#?+#3#!G4$3&*$51/!($)&*+,+-./!OPPQL/!
2+#*#!2#,+%&U-#*!+15#!*23$%;!1'51%21;#*!$5#3!$2+#3!1CC3$1,+#*!2$!#<<&,&#%,8!=#1*-3#=#%2!
&%! 2+#!%$%9C3$<&2! *#,2$3/! #F;F! 2+#8!C3$'-,#! &%'#Y#*! 2+12! 13#! 3#)12&5#! 2$!+&;+#*2! 1,+&#51D)#!
$-2,$=#*! 3#5#1)#'! D8! 1! )13;#! %-=D#3! $<! $D*#3512&$%/! ?+&,+! ,$=C#%*12#*! <$3! $2+#3?&*#!
-%151&)1D)#!=13.#2!&%<$3=12&$%F!!
!
N$!1CC)8!C3$'-,2&$%!<3$%2&#3!#*2&=12&$%!2#,+%&U-#*/!?#!23#12!:ZM!1*!1!C3$'-,2&$%!-%&2!2+12!
C3$'-,#*! m! $-2C-2*! n o pnq/ r / nst!1%'! -2&)&T#*! *&%;)#! G%$%9#Y$;#%$-*L! &%C-2! uV! +#3#!
$-2C-2*!13#!*#35&,#*!2$!2#%1%2*/!1%'!&%C-2!R!2+#!D-';#2!$<!2+#!1**$,&12&$%F!B2!&*!1**-=#'!2+12!
2$!#5#38!u!2+#3#!,$33#*C$%'*!1!C3$'-,2&$%!C$**&D&)&28!*#2!vput w xs/!1%'!2+#!$3;1%&T12&$%!
?&2+! &%C-29$-2C-2! D-%')#! pu/ nt!&*! <-))8! #<<&,&#%2! &<! n! D#)$%;*! 2$! 2+#! D$-%'138! $<! vputFb!
0<<&,&#%,8! GC3$'-,2&5&28L! &*! =#1*-3#'! D8! 2+#! '&*21%,#! <-%,2&$%!
ypu/ nt o =&% !z{ | P} ~{ � (pYt�V!2+&*!<-%,2&$%!1221&%*!&2*!=1Y&=1)!51)-#!$<!-%&28!&%!2+#!,1*#!
$<! <-))! #<<&,&#%,8F! Z2+#3?&*#! 2+#! ;3#12#3! &*! 2+#! '#5&12&$%! <3$=! 2+#! D$-%'138! &%?13'*! 2+#!
C3$'-,2&$%!C$**&D&)&28!*#2/!2+#!)#**!#<<&,&#%2!&*!2+#!$3;1%&T12&$%F!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
b!]$2&,#!2+12!2+&*!#<<&,&#%,8!,$%,#C2!'$#*!%$2!*C#,&<8!C3$C$32&$%*!D#2?##%!C132&1)!C#3<$3=1%,#!=#1*-3#*/!&F#F!
*12&*<1,2&$%!?&2+!C132&,-)13!*#35&,#*!$<!:ZMV!2+&*!<)#Y&D&)&28!1))$?*!<$3!513&$-*!C-D)&,!,+$&,#!$-2,$=#*!?&2+&%!
&%'&5&'-1)!:ZM*F!!
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!
N$!#*2&=12#!2+#!'&*21%,#!<-%,2&$%!D8!-*&%;!2+#!*2$,+1*2&,!<3$%2&#3!2#,+%&U-#c/!2+#!<$))$?&%;!
231%*)$;!*C#,&<&,12&$%!G"$5#))/!IJJbL!?1*!1**-=#'\!!
!

)% ypu/ nt o �� ���� )% n� � � ���
s

�/��q

s

��q
)% n� )% n� � � )% u �!��� )% n� )% u

s

��q
/!

!
?+&,+!1<2#3!*21%'13'!231%*<$3=12&$%*!2+12!=1.#!-*#!$<!<&3*29'#;3##!+$=$;#%#&28!$<!ypu/ nt!
&%!n/!,1%!D#!#*2&=12#'!<3$=!2+#!<$))$?&%;!#U-12&$%\!!
!

)% ns� o ��� � � ��� )%
n��
ns�

� � ����
s�q

�/��q

s�q

��q
)% n��ns�

)% n��ns�
� � )% u �!� ��� )%

n��
ns�

)% u
s�q

��q
� �� � ��/!

!
?+#3#! �� � P! =#1*-3#*! &%#<<&,&#%,8! 1%'! &*! '&*23&D-2#'! +1)<9%$3=1)! G%$3=1)! '&*23&D-2&$%!
23-%,12#'!12!T#3$L/!1%'!��!&*!1!%$3=1))8!'&*23&D-2#'!#33$3!2#3=F!Z%,#!2+&*!)122#3!#U-12&$%!&*!
#*2&=12#'/!2+#!'&*21%,#!<-%,2&$%!G#<<&,&#%,8!&%'#YL!<$3!$D*#3512&$%!�!$D21&%*!1*!#YC ��F!!
!
B%! $-3! ,1),-)12&$%*! $-2C-2! =#1*-3#*! ?#3#! 3#*C$%'#%2*X! *12&*<1,2&$%! ?&2+! :ZM! *#35&,#*!
)&*2#'!&%!2+#!C3#5&$-*!*#,2&$%/!1%'!#*2&=12&$%!?1*!,133&#'!$-2!D8!2+#!=1Y&=-=!)&.#)&+$$'!
=#2+$'/!?&2+!&%'&5&'-1)!,+131,2#3&*2&,*!$<!3#*C$%'#%2*/!,&28!'-==&#*/!1%'!C3&,#!,12#;$38!$<!
+$-*&%;!*#35&%;!1*!,$%23$)!513&1D)#*F!!
!
0*2&=12#'! *2$,+1*2&,! <3$%2&#3! &%'##'! 3#5#1)*! *&;%&<&,1%2! C#3<$3=1%,#! 513&12&$%*! GA&;F! cLV!
=$3#$5#3/! >$*,$?9D1*#'! :ZM*! $%! 2+#! 15#31;#! C#3<$3=! D#22#3! 2+1%! 2+$*#! &%! (#3=/! D-2!
2+#&3!C#3<$3=1%,#!'&*C)18*!?&'#3!<)-,2-12&$%*!GA&;F!dLF!!
!
(3&$3!2$!1!=$3#!3#;-)13!1%1)8*&*!$<!2+#!,1-*#*!$<!$D*#35#'!513&12&$%*/!?+&,+!&*!C3#*#%2#'!&%!
2+#!%#Y2! *#,2&$%/! &2! &*!?$32+?+&)#! 2$! )$$.! &%2$! ,$==$%!C122#3%*! $<! $3;1%&T12&$%*9)#1'#3*!
1%'! *##! ?+12! '&*2&%;-&*+#*! 2+#=! <3$=! 2+#! 3#*2! $<! 2+#! *1=C)#! 1%'! #*C#,&1))8! <3$=! 2+#!
)1;;13'*!12!2+#!D$22$=!$<!2+#!'&*23&D-2&$%F!"#1'#3*!+15#!*-D*21%2&1))8!)13;#3!#%'$?=#%2*!$<!
2#,+%&,1)! ,&5&,! ,$=C#2#%,#/! D-2! 13#! D13#)8! '&*2&%;-&*+1D)#! <3$=! 2+#! 3#*2! $<! 2+#! *1=C)#/!
&%,)-'&%;!2+#!)1;;13'*/!&%!*2$,.*!$<!;#%#3&,!*$,&1)!,1C&21)F!6$,&$9#,$%$=&,!&%#U-1)&28!1=$%;!
2#%1%2*! &%! :ZM*9)#1'#3*! &*! )#**! C3$%$-%,#'/! 1%'! C18=#%2! '#)&%U-#%,8! &*! =-,+! 313#3F!
"#1'#3*!13#!OFc!2&=#*!D&;;#3!G&%!2+#!%-=D#3!$<!2#%1%2*L!2+1%!)1;;13'*V!2#%1%2*!&%!*-,+!:ZM!
13#!=$3#! *12&*<&#'!?&2+! *#35&,#*! D-2! 1)*$! C18! +&;+#3!=1&%2#%1%,#! <##*F! B%! )#1'&%;! :ZM*!
5&32-1))8!1))!-%&2*!13#!C3&512#)8!$?%#'/!?+#3#1*!1=$%;!)1;;13'*!$%!2+#!15#31;#!Iga!$<!2+#!
-%&2*!D#)$%;!2$!=-%&,&C1)!;$5#3%=#%2*!G?+&,+!+15#!C3$C$32&$%1)!5$2&%;!1%'!,$%23$)!3&;+2*!
&%! *-,+! :ZM*LF! >$3#! 2+1%! QPk! $<! )#1'&%;! :ZM*! ?#3#! #*21D)&*+#'! D8! 2#%1%2*/! ?+#3#1*!
1=$%;! )1;;13'*! 2+&*! *+13#! &*! )#**! 2+1%! cPkF! 6&;%&<&,1%2)8/! %$%#! $<! 2+#! )#1'#3*! $-2*$-3,#!
:ZM! $C#312&$%*! 2$! 1! =1%1;#=#%2! ,$=C1%8/! ?+#3#1*! 1)=$*2! Oga! $<! 2+#! )1;;13'*! 3#21&%!
*#35&,#*!$<!*-,+!,$=C1%&#*F!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c!62$,+1*2&,!<3$%2&#3!1CC3$1,+!&*!C3#<#31D)#!2$!2+#!1)2#3%12&5#!%$%9C131=#23&,!'121!#%5#)$C=#%2!1%1)8*&*!'-#!
2$!-%15$&'1D)#!=#1*-3#=#%2!#33$3*!&%!*-35#89;#%#312#'!'121F!!
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!
!
A&;-3#!d\!:ZM!#<<&,&#%,8!&%'#Y#*!G*1=C)#!2$21)L!!!
!

!
!
!
!
A&;-3#!K\!:ZM!#<<&,&#%,8!&%!>$*,$?!1%'!(#3=!

!
!
!
!
!
!
!
!
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E< AFp:'inin8!per$orm'nce!!
!
M**#2*/! ,$%*231&%2*/! 1%'! $C#312&$%1)! ,$%'&2&$%*! $<! 1%! $3;1%&T12&$%! ?+&,+! 13#! D#8$%'! &2*!
,$%23$)/! 13#! #Y$;#%$-*! 513&1D)#*/! ?+&,+/! -%)&.#! ,$%23$))1D)#! &%C-2*/! 13#! %$2! &%,)-'#'! &%!
C3$'-,2&5&28!=#1*-3#=#%2! 2+3$-;+! C3$'-,2&$%! C$**&D&)&28! <3$%2&#3F! @12+#3/! 2+#! &=C1,2! $<!
*-,+! #Y$;#%$-*! <1,2$3*! ,$-)'! D#! *2-'&#'! after! 2+#! C3$'-,2&$%! <3$%2&#3! &*! #*2&=12#'/! D8!
'&3#,2)8! 3#;3#**&%;! $%! 2+#*#! <1,2$3*! 2+#! $D21&%#'!C#3<$3=1%,#! &%'#Y#*F!`#! 13#! C3&=13&)8!
&%2#3#*2#'! &%! 2+#!3$)#!C)18#'!D8!=1&%! 21%;&D)#!1%'! &%21%;&D)#!1**#2*!$<!:ZM*/! &F#F!C+8*&,1)!
1%'!*$,&1)!,1C&21)F!!
!
N$!1CC)8!2+#!C3$C$*#'!=#2+$'$)$;8/!1%!1;;3#;12&$%!C3$D)#=!=-*2!D#!1''3#**#'/!?+&,+!&*!
'-#! 2$! 2+#! <1,2! 2+12! C3&=138! $D*#3512&$%*! &%! 2+#! *1=C)#! 13#! *-35#8#'! 2#%1%2*/! ?+#3#1*!
C#3<$3=1%,#! G#<<&,&#%,8L! &%'#Y#*! 13#! '#3&5#'! <$3! :ZM*! ,$=C3&*&%;! =-)2&C)#! 2#%1%2*F!
6#5#31)! *2312#;&#*! ,1%! D#! -*#'! 2$! 3#*$)5#! 2+&*! C3$D)#=! R! $%#! &*! 2$! 1;;3#;12#! &%'&5&'-1)!
3#*C$%*#*!#rior! 2$!#*2&=12&$%!$<! 2+#!C3$'-,2&$%! <3$%2&#3/!1%'!23#12!:ZM*!1*!$D*#3512&$%*/!
1%$2+#3!R!2$!+1%')#!2+#!*1=C)#!1*!C1%#)!'121/!1%'!+$)'!2+#!&%#<<&,&#%,8!2#3=!��!2+#!*1=#!<$3!
1))! 3#*C$%'#%2*! <3$=! 1! ;&5#%! :ZM/! 1%'! <&%1))8! 1! 8#2! 1%$2+#3! 2$! ,1),-)12#! h&%'&5&'-1)!
&%#<<&,&#%,&#*i! <$3! #5#38! 3#*C$%'#%2! 1%'! 1;;3#;12#! 2+#=!a!#osterioriF! M))! 2+3##! *2312#;&#*!
?#3#!2#*2#'!1%'!C3$'-,#'!*&=&)13!3#*-)2*V!2+#!2+&3'!$%#!C3$5#'!2$!D#!2+#!=$*2!C31,2&,1)!1%'!
?1*!-*#'!&%!#*2&=12&$%*!3#C$32#'!D#)$?Fd!!!
!
`#!D#;&%!?&2+!2+#!<$))$?&%;!,$3#!*#2!$<!#Y$;#%$-*!513&1D)#*!&%!1!3#;3#**&$%!=$'#)\!1;#!$<!
2+#!D-&)'&%;!G1!C3$Y8!<$3!2+#!C+8*&,1)!,$%'&2&$%LV!2#,+%&,1)!,&5&,!,$=C#2#%,#V!;#%#3&,!*$,&1)!
,1C&21)!G=#1*-3#'!D8!151&)1D&)&28!$<!%#&;+D$3)8!*-CC$32LV!$3&;&%!$<!:ZM!G'-==8!$<!?+#2+#3!
2+#! :ZM! ?1*! ,3#12#'! D8! 2#%1%2*/! &%*2#1'! $<! 1! 2+&3'! C1328LV! *&T#! $<! :ZM! G%-=D#3! $<!
+$-*#+$)'*LV! C#3,#%21;#! $<! 1C132=#%2*! ?+&,+! 13#! C3&512#)8! $?%#'V! 1%'! *$,&$9#,$%$=&,!
&%#U-1)&28!1=$%;!2#%1%2*F!@#;3#**&$%!3#*-)2*!13#!3#C$32#'!&%!S$)-=%!GIL!$<!N1D)#!OF!!
!
(+8*&,1)! 1%'! *C#,&<&,! *$,&1)! ,1C&21)! *2$,.*! 13#! 2+#! #Y$;#%$-*! 513&1D)#*! 2+12! 13#! =$*2!
*&;%&<&,1%2)8!3#)12#'!2$!:ZM!#<<&,&#%,8!R!$%#!*21%'13'!'#5&12&$%!$<!D-&)'&%;X*!1;#!231%*)12#*!
&%! Oga! *21%'13'! '#5&12&$%! $<! :ZM! C#3<$3=1%,#/! ?+#3#1*! &%,3#1*#! $<! 2#,+%&,1)! ,&5&,!
,$=C#2#%,#!$<!2#%1%2*!D8!$%#!*21%'13'!'#5&12&$%!&=C3$5#*!C#3<$3=1%,#!$<!:ZM!D8!aJ!C#3!
,#%2!$<!*21%'13'!'#5&12&$%F!6&;%&<&,1%,#!1%'!#YC)1%12$38!C$?#3!$<!;#%#3&,!*$,&1)!,1C&21)!13#!
*&;%&<&,1%2)8!?#1.#3F!!
!
`+&)#! &2! &*! +13')8! *-3C3&*&%;! 2+12! %#?#3! D-&)'&%;*! 13#! ,#2#3&*! C13&D-*! #1*&#3! 2$! 3-%/! 2+#!
3#)12&5#!G&%L*&;%&<&,1%,#!$<!'&<<#3#%2!.&%'*!$<!*$,&1)!,1C&21)! &*!1!C3&$38!=-,+!)#**!$D5&$-*F!B2!
1CC#13*! 2+12! ,$%5#%2&$%1)! =#1*-3#*! $<! *$,&1)! ,1C&21)! C#3! *#! 13#! %$2! ;$$'! C3#'&,2$3*! $<!
2#%1%2X*! 1D&)&28! 2$! 3#*$)5#! 2+#! ,$))#,2&5#! 1,2&$%! C3$D)#=! &%! E$&%2)8! $C#312&%;! ,$==$%!
<1,&)&2&#*! $<! 2+#&3! D-&)'&%;! R! ?+12! &*! 3#U-&3#'! <$3! *-,,#**! 13#! *C#,&1)&T#'! 231&2*! ?+&,+!
-%'#3C&%!2+#!1D&)&28!2$!3#1,+!1%'!&=C)#=#%2!1%!1;3##=#%2!$5#3!1!E$&%2!,$-3*#!$<!1,2&$%F!!
!
!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 For more on aggregation of individual responses into building-wide indexes see 61#;#32/!`&%.#)/!IJJQ 
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!

N1D)#!O\!B=C1,2!$<!#Y$;#%$-*!513&1D)#*!$%!:ZM!#<<&,&#%,8!!
!
! GIL!

S$3#!
<1,2$3*!

GOL! GaL! GbL! GcL!
A-))! )&*2! $<!
<1,2$3*!

4-&)'&%;!1;#!! 9PFcbblll!
GPFPPIL!

9PFcaKlll!
GPFPPIL!

9PFccKlll!
GPFPPIL!

9PFcKOlll!
GPFPPIL!

9PFddblll!
GPFPPIL!

N#,+%&,1)!
,$=C#2#%,#!

PFbIdlll!
GPFPIIL!

PFbIblll!
GPFPIIL!

PFbOPlll!
GPFPIOL!

PFaJJlll!
GPFPIOL!

PFbOclll!
GPFPIIL!

e#%#3&,! *$,&1)!
,1C&21)!!

PFIKcl!
GPFPOdL!

PFIdJl!
GPFPOQL!

PFIdKl!
GPFPOJL!

PFIQOl!
GPFPOJL!

]6!

Z3&;&%!! PFIJbll!
GPFPObL!

PFIJal!
GPFPOcL!

PFOPPll!
GPFPOcL!

PFOaIll!
GPFPOcL!

PFOIPll!
GPFPOOL!

6&T#! ]6! ]6! ]6! ]6! ]6!
k! ! C3&512#!
$?%#3*+&C!!

PFIJcll!
GPFPPPL!

PFIJIll!
GPFPPPL!

PFIJPll!
GPFPPPL!

]6! PFIbcl!
GPFPPPL!

B%#U-1)&28! ! ]6! ]6! ]6! ]6!
(132&,&C12&$%! &%!
=##2&%;*!!

! ! ]6! ]6! ]6!

6$,&1)!&%,)-*&$%!! ! ! ! 9PFIJcl!
GPFPIaL!

]6!

(18=#%2!
'&*,&C)&%#!!

! ! ! ! ]6!

@9*U-13#'! PFcP! PFcP! PFcI! PFcb! PFKI!
M'EF!@9*U-13#'! PFbc! PFbb! PFbb! PFbd! PFdb!
ZD*#3512&$%*!! dK! dK! dd! dd! bJ!
M))! ,$#<<&,&#%2*! 13#! *21%'13'&T#'F! 621%'13'! #33$3*! 13#! &%! C13#%2+#*#*F! 6&;%&<&,1%,#! 12! 2+#! IPk! )#5#)! &*!
3#C3#*#%2#'!D8!l/!12!2+#!ck!)#5#)!D8!ll/!1%'!12!2+#!Ik!)#5#)!D8!lllF!!
!
!
N?$! $2+#3! *212&*2&,1))8! *&;%&<&,1%2! C3#'&,2$3*! $<! :ZM! #<<&,&#%,8! 13#! 2+#! $3&;&%! $<! 2+#!
$3;1%&T12&$%! 1%'! C#3! ,#%2! $<! C3&512#)8! $?%#'! -%&2*F! N+#! <&3*2! $<! 2+#*#! <1,2$3*! +1*! 2+#!
#YC#,2#'! *&;%\! &<! 1%! :ZM! &*! #*21D)&*+#'! D8! 2#%1%2*X! $?%! E$&%2! '#,&*&$%/! 2+&*! &*! ,3#'&D)#!
#5&'#%,#!R! &%'##'/!1!*&;%1)!R!$<! 2+#&3!,$%<&'#%,#! &%! 2+#!1D&)&28! 2$! E$&%2)8!$C#312#!,$==$%!
C3$C#328F!!
!
N+#!*&;%!$<!2+#!*#,$%'!<1,2$3!*+$?*!2+12!:ZM!C#3<$3=1%,#!&=C3$5#*!?+#%!=$3#!'#,&*&$%9
=1.&%;!1-2+$3&28!&*!5#*2#'!?&2+!2#%1%2*!312+#3!2+1%!?&2+!)$,1)!;$5#3%=#%2*!2+12!+1*!5$2&%;!
3&;+2*!$%!D#+1)<! $<!=-%&,&C1))8!$?%#'!-%&2*F!N+&*! <&%'&%;! &*!C)1-*&D)#/! D-2!%$2! 1! <$3#;$%#!
,$%,)-*&$%\! 1)2+$-;+/! 1*! &2! ?1*! *212#'! #13)&#3/! 2#%1%2*! +15#! *23$%;! &%<$3=12&$%1)! 1%'!
=$2&512&$%1)! 1'51%21;#*! &%! 3-%%&%;! ,$==$%! C3$C#328/! 2+$*#! ,1%! D#! $-2?#&;+#'! D8!
'&<<&,-)2&#*! $<! 2+#! ,$))#,2&5#! 1,2&$%! C3$D)#=/! &%!?+&,+! ,1*#! 1! ,$%*$)&'12#'! C$*&2&$%! $<! 2+#!
)$,1)!;$5#3%=#%2! &%!:ZMX*!'#,&*&$%9=1.&%;!,$-)'!D#!1!?18!$-2!$<!1!;3&')$,.F! B2! 2-3%*!$-2!
2+12! 2+#! <&3*2! $<! 2+#! 1D$5#! 13;-=#%2*! #%'*! -C! D#&%;! *23$%;#3/! 2+1%! 2+#! *#,$%'F! N+&*!
,$%,)-*&$%! ,1%! D#! 3#&%<$3,#'! D8! '&5&'&%;! 2+#! *1=C)#! &%! 2?$! #U-1)! +1)5#*! ?&2+! 2+#!
C#3,#%21;#! $<! C3&512#)8! $?%#'! -%&2*! 1D$5#! 1%'! D#)$?! 2+#! =#'&1%! R! 2#,+%&,1)! ,&5&,!
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!

,$=C#2#%,#!$<! 2#%1%2*! &*! *&;%&<&,1%2!$%)8! &%! 2+#!-CC#3!+1)</!?+#3#1*! &%! 2+#! )$?#3!$%#! 2+#!
$%)8!*&;%&<&,1%2!<1,2$3!&*!2+#!1;#!$<!2+#!D-&)'&%;F!!
!
6&T#!$<!:ZM!+1*!%$!*&;%&<&,1%2!&=C1,2!$%!C#3<$3=1%,#!R!2+&*!&*!,$%*&*2#%2!?&2+!2+#!C3#*#%,#!
$<!2?$!$CC$*&2#!#<<#,2*!=#%2&$%#'!1D$5#!R!2+#!#,$%$=8!$<!*,1)#/!?+&,+!<15$3*!D&;;#3!:ZM*/!
1%'!2+#!,$))#,2&5#!1,2&$%!C3$D)#=!?+&,+!&*!#1*&#3!2$!*$)5#!&%!*=1))#3!;3$-C*F!N+#!3#;3#**&$%!
*+$?*!2+12!2+#*#!<1,2$3*!=$3#!$3!)#**!,1%,#)!$<<!#1,+!$2+#3FK!:$?#5#3!&<!2+#!*1=C)#!&*!1;1&%!
'&5&'#'!&%2$!+1)5#*/!2+&*!2&=#!D8!:ZM!*&T#/!2+#%!*$,&1)!,1C&21)!&*!*&;%&<&,1%2!$%)8!&%!2+#!)$?#3!
+1)<! $<! *=1))#3!:ZM*/!?+#3#1*! <$3! D&;;#3! $%#*! 2+#! $%)8! *&;%&<&,1%2! <1,2$3! &*! 2+#! 2#,+%&,1)!
,$%'&2&$%*!$<!2+#!D-&)'&%;!C3$Y&#'!D8!&2*!1;#F!N+&*!&*!,$%*&*2#%2!?&2+!Z)*$%X*!GIJdcL!5&#?*!$<!
2+#! 3$)#! $<! ;3$-C! *&T#! &%! 2+#! ,$))#,2&5#! 1,2&$%! C3$D)#=\! *=1))#3! *&T#! &=C3$5#*! $''*! $<!
3#*$)5&%;! *-,+! C3$D)#=/! 1%'! *$,&1)! ,1C&21)! 1))$?*! 2#%1%2*! 2$! 21.#! 1'51%21;#! $<! *-,+!
$CC$32-%&28/!?+#3#1*!&%!)13;#!;3$-C*!#Y,##'&%;!W2+#!31'&-*!$<!23-*2X!GA-.-81=1/!IJJcL!*&T#!
'$=&%12#*!$5#3!*$,&1)!,1C&21)!1%'!2+#!)122#3!)$*#*!&2*!*&;%&<&,1%,#F!!
!
N$! ,+#,.! 3$D-*2%#**! $<! 2+#! 1D$5#! ,$%,)-*&$%*! 1%'! *##! &<! 1%8! $2+#3! #Y$;#%$-*! <1,2$3*/!
&%,)-'&%;! 1)2#3%12&5#! ,+131,2#3&*2&,*! $<! ;#%#3&,! *$,&1)! ,1C&21)/! ,$-)'! D#! 1<<#,2&%;!
C#3<$3=1%,#!$<!:ZM*/!2+#!,$3#!*#2!$<!3#;3#**$3*!?1*!;31'-1))8!#YC#%'#'!D8!1''&%;!$%#9D89
$%#!=#1*-3#*!$<!&%#U-1)&28!1=$%;!2#%1%2*V!C132&,&C12&$%!&%!:ZM!=##2&%;*V!*$,&1)!&%,)-*&$%V!
1%'!1,,-31,8!$<!=1&%2#%1%,#!<##!C18=#%2*F!@#;3#**&$%!3#*-)2*!13#!3#C$32#'!&%!,$)-=%*!GOL!
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