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On­Bill Loan Programs: Practical Experiences
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Program 
Name 

Utility  Source 
of 

Funds 

Interest 
Rate 

Maximum 
Loan Amount 

Maximum 
Term 

Program 
Budget 

($ millions) 

Annual # 
of 

Projects 
ERC Loan 
Program 

Dixie Electric 
Cooperative (AL) 

n/ai 5%   $5,000  60 months  n/a  n/a 

Home 
Improvement 
Loan Program 

First Electric 
Cooperative (AR) 

n/a  5.5%  $15,000  60 months  n/a  n/a 

On‐Bill 
Financing 
Program 

Southern 
California Edison 
(CA) 

Public 
Benefit 
Funds 

0%  n/a  60 months  n/a  n/a 

On‐Bill 
Financing 
Program 

San Diego Gas 
and Electric (CA) 

Public 
Benefit 
Funds 

0%  $100,000 for 
business and 
$250,000 for 
government 
sector 

60 months  n/a  n/a 

On‐Bill 
Financing 
Program 

Southern 
California Gas 
Company 

Public 
Benefit 
Funds 

0%  $100,000 for 
business and 
$250,000 for 
government 
sector 

60 months  $1.25  n/a 

Small Business 
Energy 
Advantage 

United 
Illuminating 
Company (CT) 

Public 
Benefit 
Funds 

0%  n/a  36 months  $1.6  310 

Small Business 
Energy 
Advantageii

Connecticut Light 
and Power (CT) 

 

Public 
Benefit 
Funds 

n/a  n/a  30 months  $7.5  955 

Small Business 
Energy 
Advantage 

Western 
Massachusetts 
Electric (MA) 

n/a  0%  n/a  n/a  n/a  n/a 

Small Business 
Program 

National Grid 
(MA, NH and RI) 

Public 
Benefit 
Funds 

0%  $50,000  24 months   $9.7  1,625 

 

i n/a = information not available. 
ii This program is in transition; the utility currently offers a loan to its customers but sends two bills, one for the 
loan and one for the utility bill.  The utility is currently making the computer system changes necessary to put the 
loan on the utility bill.  (Steve Bruno, Connecticut Light and Power, personal Communication, June 2008).  

Table 1: On­Bill Loan Programs
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);36'7/+4/25)'$0'%6.'3+;0%/&'20,':.32;).'%6.&'+-./'
.I257#.)'+>'.I7./$.03.)'$0'%*+',$-./.0%'4.+4/276$3'
2/.2)?''
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#"7%8$0490:"%&'*-)#$2;
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3;)%+5./)'*$%6'20'2E./24.'7.2A',.520,'+>'gab'AN'
+/'#.))C'20,'$%'+0#&'10203.)'7/+H.3%)'$>'%6.'5+0%6#&'

.0./4&')2E$04)'.I3..,'%6.'5+0%6#&'7/$03$72#'20,'
$0%./.)%'362/4.)?''F6$)'10203$04'7/+4/25'$)'3+57+).,'
+>'2'3+5:$02"+0'+>'/.:2%.)'20,'#+20)?!B';).)'7/+‐
3..,)'>/+5'%6.'S+00.3"3;%'Q0./4&'QD3$.03&'O;0,'
<%6.')%2%.K)'R;:#$3'(.0.1%'O;0,='%+'+-./'/.:2%.)'%+'
3;)%+5./)'+>'/+;46#&'hb'%+'cb'7./3.0%'+>'%6.'%+%2#'
7/+H.3%'3+)%C'20,'%6.0'$%'+-./)'3;)%+5./)'*6+'M;2#$>&'
[./+97./3.0%'10203$04'+0'%6.'/.52$0$04'7+/"+0C'
2#)+';)$04'7;:#$3':.0.1%'>;0,)'%+'3+E./'%6.'$0%./.)%'
/2%.'/.,;3"+0'%+'[./+'7./3.0%?''F6.'7/+4/25C'*6$36'
62)':..0'$0'+7./2"+0')$03.'`bbbC'62)'72$,'+;%'_d?i'

Annual Energy 
Savings 

42,301 kWh 

Annual Energy 
Cost Savings 

$6,927 

Monthly 
Energy Cost 
Savings 

$577 

 
Assumed Loan Term  16 Month Term  24 Month Term  36 Month Term 

Material Costs  $9,204  $9,204  $9,204 

Labor Cost  $6,571  $6,571  $6,571 

Tax (CT 6%)  $947  $947  $947 

Total Project Cost  $16,722  $16,722  $16,722 

Approved UI Rebate  $7,887  $7,887  $7,887 

Net Total Project Cost  $8,835  $8,835  $8,835 

Monthly 0% Loan Payment  $552  $368  $245 

Difference Between Energy Cost 
Savings and Monthly Payments 

$25  $209  $332 

 

Table 2:  Payback and Monthly Payments for a Hypothetical Loan With 3 Different Loan Terms
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Tariff­Based Systems:  Practical Experience 
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Complementary and Alternative Policies 
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Programs40 

@09:$##'10203$04')&)%.5)'*+/A'*.##'$0'3+5:$02"+0'
*$%6'%6.'>+##+*$04'7+#$3$.)'20,'7/+4/25)8''



G%2%.'Q0./4&'
QD3$.03&'R+#$3$.)

10

p' @09:$##'10203$04')&)%.5)'320':.'72$/.,'*$%6')%2%.'
7;:#$3':.0.1%'>;0,)'%+':;&',+*0'20'$0%./.)%'
/2%.C'.)%2:#$)6'2'#+))'/.)./E.'%+'3+E./'7+%.0"2#'
3;)%+5./'72&5.0%',.>2;#%)C'7/+E$,.'327$%2#'>+/'2'
#+20'7/+4/25'+/'7/+E$,.'2'/.:2%.'%+'/.,;3.'%6.'
7/+H.3%'3+)%'20,'3+0).M;.0%#&')6+/%.0'%6.'72&‐
:23A'7./$+,?

p' \.4;#2%+/&'7+#$3$.)'%62%'.03+;/24.';"#$".)'%+'
,.E.#+7'20,'/;0'.0./4&'.D3$.03&'7/+4/25)'320'
:.'E$%2#'%+'%6.');33.))'+>'+09:$##'10203$04'7/+‐
4/25)'2)C'$0'520&'32).)C'%6.).'7/+4/25)'2/.'0+%'
10203$2##&'2L/23"E.'%+'%6.';"#$".)'*$%6+;%'2,,.,'
$03.0"E.)?'R+))$:#.'5.%6+,)'+>'.03+;/24.5.0%'
$03#;,.'7./>+/5203.9:2).,'10203$2#'/.*2/,)'>+/'
/;00$04');33.))>;#'.0./4&'.D3$.03&'7/+4/25)'
20,'7/+1%'/.)%/;3%;/$04'5.3620$)5)'%62%'2,‐
,/.))'%6.'%6/+;467;%'$03.0"E.'P'%6.',$/.3%'#$0A'
:.%*..0';"#$%&'7/+1%)'%+'25+;0%'+>'.0./4&')+#,?''
l20,2%.)');36'2)'20'.0./4&'.D3$.03&'/.)+;/3.'
)%20,2/,'<QQ\G='3+;#,'2#)+'.03+;/24.';"#$%&'
72/"3$72"+0'$0'+09:$##'10203$04'7/+4/25)':.‐
32;).'%6.'10203$04'7/+4/25)'320')./E.'2)'2'*2&'
%+'5..%'%6.'QQ\G'/.M;$/.5.0%?'''

p' F6$/,972/%&'<$?.?'0+09;"#$%&='10203$04'52&':.'2'
E$2:#.'2#%./02"E.'%+'+09:$##'10203$04')&)%.5)'
7/+E$,.,'%6/+;46'2';"#$%&?''F6$/,972/%&'10203$04'
$)'3+E./.,'$0'%6.').3+0,':/$.>'$0'%6$)')./$.)C'*6$36'
2,,/.)).)'#+20'7/+4/25)?''
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/.)$,.0"2#'10203$04'7/+4/25)?43

c?' @09:$##'10203$04'7/+4/25)'320'/.,;3.'%6.'3+)%'+>'
327$%2#'>+/'.0./4&'.D3$.03&'$0E.)%5.0%)'$0'32).)'

*6./.':+0,)'327$%2#$[.'%6.'7/+4/25?'(.32;).'
/.72&5.0%'%6/+;46';"#$%&':$##)'$)'3+0)$,./.,'2'
/.#2"E.#&').3;/.'72&5.0%')%/.25C'%6.':+0,)'
);77+/"04'%6.'7/+4/25'2/.'#$A.#&'%+'/.3.$E.'4++,'
/2"04)'*6$36'320'/.,;3.'%6.'3+)%'+>'327$%2#'%+'
10203.'.0./4&'.D3$.03&'5.2);/.)? 

a?' (.32;).'%6.'%2/$-9:2).,')&)%.5K)'72&5.0%'+:#$42‐
"+0'$)'".,'%+'%6.'5.%./C'$%'$)'4.0./2##&'7+))$:#.'
%+'62E.'%6.'72&5.0%'+:#$42"+0'%/20)>./'*6.0'
7/+7./%&'36204.)'620,)?''F6.'%/20)>./'+>'72&5.0%'
+:#$42"+0'>/+5'+0.'+*0./'+/'%.020%'%+'20+%6./C'
6+*.E./C'52&'0+%':.'>.2)$:#.'$0'2##')$%;2"+0)?'
O+/'.I257#.C'$>'2'/.)%2;/20%'3#+).)'20,'2',/&'
3#.20./'+7.0)'$0'%6.')25.'#+32"+0C'%6.'5.2);/.)'
$0)%2##.,'>+/'%6.'/.)%2;/20%'52&'0+%':.';).>;#'>+/'
%6.',/&'3#.20./?''T')"7;#2"+0'%62%'2##+*)'>+/'%6.'
/.52$0$04':2#203.'+0'%6.'#+20'%+':.'72$,'+-'2%'
%6.'"5.'+>'+*0./)6$7'%/20)>./'52&':.';).>;#'$0'
%6$)'32).?'' 

d?' F2/$-9:2).,')&)%.5)'+-./'20'+77+/%;0$%&'%+'
/.5+E.'10203$04':2//$./)'>+/'5;0$3$72#'4+E./0‐
5.0%)?'F6.'U.*'V257)6$/.'7$#+%)'62E.',.5+0‐
)%/2%.,'%62%'RTXGY'52&'+-./'2'7/+5$)$04'2E.0;.'
>+/'6.#7$04'5;0$3$72#'4+E./05.0%)'%+'233.))'
327$%2#'*$%6+;%'%2A$04'+0'0.*',.:%'+/'.0424$04'$0'
3+)%#&'5;#"9&.2/'.M;$75.0%'#.2).)?44'@09:$##'#+20'
7/+4/25)C'+0'%6.'+%6./'620,C'52&'0+%':.'233.)‐
)$:#.'%+'4+E./05.0%'.0"".)':.32;).')%2%.'#2*)'
52&'7/+6$:$%'%6.5'>/+5'%2A$04'+0'5;#"9&.2/',.:%?'' 

k?' T,E+32%.)'$0's./5+0%'20,'U.*'X+/A'62E.'.I‐
7/.)).,'3+03./0'%62%'%6.';"#$%&'3+55$))$+0',$,'
0+%'62E.'%6.'2;%6+/$%&'%+'2##+*';"#$".)'%+',$)3+0‐
0.3%'2'3;)%+5./K)')./E$3.'>+/'0+0972&5.0%'+>'%6.'
%2/$-?45''S+0);5./'2,E+32%.)'$0'W20)2)'+:H.3%.,'
%+'%6.',$)3+00.3"+0'3+57+0.0%'+>'%6.'%2/$-'$0'
%62%')%2%.'2)'*.##C'2#%6+;46'%6.'W20)2)'3+55$)‐
)$+0'/;#.,'%62%'%6.',$)3+00.3"+0'3+57+0.0%'
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3+;#,'/.52$0'$0'%6.'%2/$-?46''G+5.';"#$".)'62E.'
2#)+'.I7/.)).,'3+03./0'%62%'%6.&',+'0+%'*20%'
%6.$/'.0./4&'.D3$.03&'7/+4/25'%+':.'/.)7+0)$:#.'
>+/',$)3+00.3"04'2'3+0);5./'*6+'$)'$0',.>2;#%?''
T#%6+;46',$)3+00.3"+0'7/+E$)$+0)'2/.'0+%'0.3.)‐
)2/$#&'2'/.M;$/.5.0%'>+/'%2/$-9:2).,')&)%.5)C'
);36'7/+E$)$+0)',+'7/+E$,.'20'2,,$"+02#'#.E.#'+>'
).3;/$%&'%62%'3;)%+5./)'*$##'$0,..,'72&'%6.'%2/$-'
%+'3+E./'362/4.)'>+/'%6.'.0./4&'.D3$.03&'5.2‐
);/.)'$0)%2##.,'+0'%6.$/'7/.5$).)?''

97$#1%:441.-#".0'2%+0(%;'<=.11%>.'#'-.')%
Programs

l;0$3$72#'3;)%+5./)'%62%'0..,'E+%./'+/':+2/,'
277/+E2#)'%+'%2A.'+0',.:%'*+;#,'10,'%2/$-9:2).,'
)&)%.5)'.)7.3$2##&'2L/23"E.C'2)'%6.).')&)%.5)',+'0+%'
0.3.))2/$#&'$0E+#E.'%2A$04'+0'2',.:%'+:#$42"+0'<;0#$A.'

+09:$##'#+20)=?'T#)+C'2#%6+;46'%6.'%2/$-9:2).,')&)%.5'
*+/A)'>+/'2##'/.)$,.0"2#'3;)%+5./'3#2)).)C'$%'52&':.'
72/"3;#2/#&';).>;#'>+/'#+*./9$03+5.'3;)%+5./)'*6+'
52&'62E.'2'#$5$%.,'2:$#$%&'%+'%2A.'+0',.:%?''

!0#$A.'%6.'%2/$-9:2).,')&)%.5)C'+09:$##'#+20)',+'0+%'
0.3.))2/$#&'/.M;$/.'%6.';"#$%&'%+')..A'/.4;#2%+/&'
277/+E2#'+>'20'.0./4&'.D3$.03&'%2/$-C')+'%6.&'
2/.'%&7$32##&'.2)$./'>+/'%6.';"#$".)'%+'2,+7%?''F6.'
3;)%+5./)'*6+'%2A.'2,E20%24.'+>'%6.'7/+4/25'5;)%'
%&7$32##&':.'2:#.'%+'%2A.'+0',.:%C'6+*.E./C'*6$36'320'
:.'2'#$5$"04'>23%+/'>+/'#+*./9$03+5.'6+;).6+#,)'20,'
520&'4+E./05.0%'3;)%+5./)?''T#)+C'+09:$##'#+20)'$0'
%6.'/.)$,.0"2#').3%+/'52&'>2##';0,./')52##'3+0);5./'
10203.'#2*)'20,'/.4;#2"+0)C');:H.3"04'%6.';"#$%&'%+'
>..)C'/.7+/"04'/.M;$/.5.0%)'20,'+%6./'/.4;#2"+0)'
72/"3;#2/'%+'%6$)'%&7.'+>'10203$04C'*6$36'3+;#,'52A.'
+09:$##'#+20'7/+4/25)'#.))'2L/23"E.'%+';"#$".)?'

!"#"$2%"0%?#"-@

?%:'@,+18A#4%'62)'62,'%6.'4/.2%.)%'.I7./$.03.'*$%6'%6.'%2/$-9:2).,')&)%.5)?'@%6./'%2/$-9:2).,')&)%.5)'2/.'
:.$04C'+/'62E.'/.3.0%#&':..0C'.)%2:#$)6.,'$0'@,:,##'and Kansas'20,'52&')++0'7/+,;3.',2%2'+0'%6.$/'.-.3"E.‐
0.))?''l$36$420'62)'2,+7%.,'#.4$)#2"+0'%62%'52&'/.);#%'$0'20'+09:$##'%2/$-'7/+4/25?

@09:$##'10203$04'7/+4/25)'62E.':..0'+7./2"04'$0'/0""%6-6*$B'C,88,6A*8%D8'and EA0&%'(8),"&'>+/'2#5+)%'
%*+',.32,.)'20,'62E.'/.3.0%#&':..0'2,+7%.,'$0'/,)#>04"#,?''F6.).'7/+4/25)'3+0"0;.'%+':.'/.10.,C'*$%6'
36204.)'%+'%6.':2#203.':.%*..0'/.:2%.)'20,'#+20)C'#+20'%./5)'20,'7/+4/25',.)$40'>.2%;/.)?'
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>6("@$(%A$206(-$2%0'%;'<=.11%>.'#'-.')%#'7%B#(.++<=#2$7%!*2"$C2%%%%

nR/+3.))'QE2#;2"+0'+>'%6.'R2&'T)'X+;'G2E.'<RTXG='Q0./4&'QD3$.03&'R/+4/25'2)'e.#$E./.,':&'U.*'V257)6$/.'
Q#.3%/$3'S++7./2"E.'20,'R;:#$3'G./E$3.'S+5720&'+>'U.*'V257)6$/.Co']eG'T))+3$2%.)C'e.3.5:./'`bbh?

F6.'RTXGY'7/+4/25'62)'2'*.:)$%.8'***?72&)5./$32?+/4?''F6$)'*.:)$%.'3+0%2$0)'0;5./+;)'1#$04)'20,',2%2'>/+5'
RTXGY'7/+4/25)'20,'7/+7+)2#)?''

nS+57.0,$;5'+>'S6257$+0)8''S6/+0$3#$04'QI.57#2/&'Q0./4&'QD3$.03&'R/+4/25)'>/+5'T3/+))'%6.'!?G?Co'e20'
X+/AC'l2/%&'W;)6#./C'R2t'N$L.C'T5./$320'S+;03$#'>+/'20'Q0./4&9QD3$.0%'Q3+0+5&C'`bbf?



G%2%.'Q0./4&'
QD3$.03&'R+#$3$.)

14

Endnotes

g?' Q0./4&')./E$3.'3+5720$.)'<QGS@)='320'2#)+'72/"3$72%.'$0'%6.).'7/+4/25)'$0'#$.;'+>'%6.'3;)%+5./)?'QGS@)'
%&7$32##&'7/+E$,.'.0./4&'2;,$%C'10203$04'20,'$0)%2##2"+0')./E$3.)'%+'#2/4.'3;)%+5./)'<5+)%'>/.M;.0%#&'$0'
4+E./05.0%'>23$#$".)='%6/+;46'2'%;/0A.&'7/+4/25?''QGS@)'$0)%2##'2##'.0./4&'.D3$.03&'.M;$75.0%'2%'0+';79
>/+0%'3+)%'%+'%6.'3;)%+5./C'20,'.2/0'%6.$/'72&:23A':&'%2A$04'2')62/.'+>'%6.'3;)%+5./K)'4;2/20%..,'.0./4&'
)2E$04)'+E./'2'7./$+,'+>').E./2#'&.2/)?'' 

`?' e.00$)'@KS+00+/C'!0$%.,'B##;5$02"04C'7./)+02#'3+55;0$32"+0C'j;0.'`bbf'20,'U203&']+,,2/,C'R23$1S+/7'
20,'R2;#'S$##+C'Q0./4&'QD3$.03&'B0)"%;%.C'j;0.'`bbf?'' 

h?' T%'%6.'"5.'%62%'+0.'3;)%+5./'E232%.)'$%)'7/.5$).)'20,'20+%6./'5+E.)'$0C'%6.').##./'20,':;&./'52&'2#)+':.'
2:#.'%+'0.4+"2%.'>+/'%6.').##./'%+'72&'+-'20&'/.52$0$04':2#203.?'F6$)'5$46%'$03/.2).'%6.'/$)A'+>'/.72&5.0%'
2)'.0./4&')2E$04)'2/.'0+%'%/20)>.//.,'%+'%6.'3;)%+5./)K'0.*'6+5.C'/.);#"04'$0')6+/%./'10203$04'%./5)'2)'
,$)3;)).,'$0'%6$)'727./? 

c?' U203&']+,,2/,C'7./)+02#'3+55;0$32"+0C'R23$13S+/7C'j;0.'`bbf?'' 

a?' R2;#'S$##+C'3+0);#%20%'%+'RTXG'T5./$32C'R./)+02#'3+55;0$32"+0C'l2/36'`bbf?''F6$)'%2/$-9:2).,')&)%.5'$)'2'
%/2,.52/A.,'7/+4/25'+E./)..0':&'RTXGY'T5./$32C'2'abg3h'0+097/+1%'$0)"%;"+0?''B0>+/52"+0'2E2$#2:#.'2%'
***?72&)25./$32?+/4?''

d?' nR/+3.))'QE2#;2"+0'+>'%6.'R2&'T)'X+;'G2E.'<RTXG='Q0./4&'QD3$.03&'R/+4/25'2)'e.#$E./.,':&'U.*'V257‐
)6$/.'Q#.3%/$3'S++7./2"E.'20,'R;:#$3'G./E$3.'S+5720&'+>'U.*'V257)6$/.Co']eG'T))+3$2%.)C'e.3.5:./'
`bbh?''T#)+':2).,'+0'7./)+02#'3+55;0$32"+0C'V2/#20'm+3A#20'20,'R2;#'S$##+C'+/$4$02%+/)'+>'%6.'RTXGY''
3+03.7%'20,'3+0);#%20%)'+0'RTXGY'O.:/;2/&'`bbf?'' 

k?' O/20A'G72)2/+'20,'U203&']+,,2/,C'7./)+02#'3+55;0$32"+0?''m.0,$04'#2*)'$0'S2#$>+/0$2'2/.'5;36'5+/.')%/$0‐
4.0%'$0'%6.'/.)$,.0"2#^3+0);5./').3%+/'%620'%6.&'2/.'$0'%6.':;)$0.))').3%+/?''T)'2'/.);#%C'%6.'G.57/2'7/+4/25'
.#.3%.,'%+'2E+$,'20'+09:##'10203.'7/+4/25'>+/'%6.'/.)$,.0"2#').3%+/?''<G72)2/+C'7./)+02#'3+55;0$32"+0=?' 

f?' R2;#'S$##+C'7./)+02#'3+55;0$32"+0C'O.:/;2/&'`bbf?'' 

i?' nu;2#$132"+0)'20,'e$/.3%'F.)"5+0&'+>'F6+52)'G?'G%20%+0C'l$36$420'R;:#$3'G./E$3.'S+55$))$+0Co'$0'%6.'
52L./'+>'%6.'277#$32"+0'+>'S+0);5./)'Q0./4&'S+5720&'>+/'2;%6+/$%&'%+'$03/.2).'$%)'/2%.)'20,'4.0./2%.'
20,',$)%/$:;%.'.#.3%/$3$%&'20,'>+/'+%6./'/.#$.>?''S2).'U@?'!9gchck?''l$36$420'R;:#$3'G./E$3.'S+55$))$+0C'
j;0.'hC'`bba?''T#)+8'R2;#'S$##+C'7./)+02#'3+55;0$32"+0C'O.:/;2/&'`bbfJ''U203&']+,,2/,C'R23$13S+/7C'j;0.'
`bbfJ'20,'7./)+02#'3+55;0$32"+0C'O/20A'G72)2/+C'G.57/2'!"#$".)C'j;0.'`bbf?'' 

gb?'S6/$)'\+5./C'7./)+02#'3+55;0$32"+0C'jR'l+/420C'O.:/;2/&'`bbf?''
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gg?'e.00$)'@KS+00+/C'!0$%.,'B##;5$02"04C'7./)+02#'3+55;0$32"+0C'j;0.'`bbf? 

g`?'nO$0203$04'Q0./4&'QD3$.03&'\.%/+1%)8''U+'l+0.&'e+*0'R/+4/25)'%62%'!).'!"#$%&'($##)'%+'R2&'(23A'%6.'S+)%'
+>'%6.'\.%/+1%'%6/+;46'Q0./4&'G2E$04)Co'e\TOF 

gh?'nU2"+02#'T3"+0'R#20'>+/'Q0./4&'QD3$.03&8''T#$40$04'!"#$%&'B03.0"E.)'*$%6'B0E.)%5.0%'$0'Q0./4&'QD3$.0‐
3&Co'7/.72/.,':&'s2#'\?'j.0).0C'BSO'B0%./02"+02#C'`bbk?''***?.72?4+E^..23"+07#20?

gc?'nS62/%*.##K)'(.)%'R/23"3.)'U.*)#.L./Co's+#?'i'U+?'dC'j;0.C'`bbk?'' 

ga?'e.00$)'@KS+00+/C'!0$%.,'B##;5$02"04C'7./)+02#'3+55;0$32"+0C'j;0.'`bbf?'' 

gd?'n@7.0$04'%6.'e++/'%+'G52##'(;)$0.))'Q0./4&'QD3$.03&Co'R/.).0%2"+0'%+'S62/*.##'3+0>./.03.C'e.00$)'
@KS+00+/C'!0$%.,'B##;5$02"04'S+5720&C'l2&'fC'`bbf?'' 

gk?'nS+57.0,$;5'+>'S6257$+0)8''S6/+0$3#$04'QI.57#2/&'Q0./4&'QD3$.03&'R/+4/25)'>/+5'T3/+))'%6.'!?G?Co'
e20'X+/AC'l2/%&'W;)6#./C'R2t'N$L.C'T5./$320'S+;03$#'>+/'20'Q0./4&9QD3$.0%'Q3+0+5&C'`bbf? 

gf?'nS+57.0,$;5'+>'S6257$+0)8''S6/+0$3#$04'QI.57#2/&'Q0./4&'QD3$.03&'R/+4/25)'>/+5'T3/+))'%6.'!?G?Co'
e20'X+/AC'l2/%&'W;)6#./C'R2t'N$L.C'T5./$320'S+;03$#'>+/'20'Q0./4&9QD3$.0%'Q3+0+5&C'`bbf? 

gi?'e.00$)'@KS+00+/C'7./)+02#'3+55;0$32"+0?'' 

`b?' ibid?''

`g?'F6.'3+5720&'.#.3%.,'%+'2##+32%.'72/"2#'72&5.0%)'%+'.236'/.#.E20%'2/.2':2).,'+0'%6.'25+;0%',;.'>+/'
.0./4&C'+09:$##'10203.'.%3?'' 

``?'O/20A'G72)2/+C'G.57/2'!"#$".)C'7./)+02#'3+55;0$32"+0C'j;#&C'`bbf?'' 

`h?' ibid?''

`c?' ibid?
  

`a?'O/20A'G72)2/+C'G.57/2'!"#$".)C'7./)+02#'3+55;0$32"+0C'j;0.'`bbf?' 
 

`d?'nR23$13S+/7'm2/4.'S+55./3$2#'Q0./4&'O$0T0)*./Co'R/+1#.'vcdC'F6.'\.);#%)'S.0%./C'giih?'***?.3+5+"+0?
;)^/.);#%)^7,>)^cd.)?7,>?

`k?'U203&']+,,2/,C'R23$1S+/7C'7./)+02#'3+55;0$32"+0C'j;0.'`bbf?''



G%2%.'Q0./4&'
QD3$.03&'R+#$3$.)

16

`f?'F6.'+09:$##'10203.'3+57+0.0%'+>'%6.'Q0./4&'O$0T0)*./)'7/+4/25'$)')"##'2E2$#2:#.'$0'N&+5$04'$0'
R23$1S+/7K)'\+3A&'l+;0%2$0'R+*./'%.//$%+/&C':;%'233+/,$04'%+'R23$1S+/7')%2-C'%6.'+09:$##'10203$04'
3+57+0.0%'$)'0+%':.$04';).,'2%'2##'<U203&']+,,2/,C'7./)+02#'3+55;0$32"+0=? 

`i?' Ibid?''

hb?'nR/+3.))'QE2#;2"+0'+>'%6.'R2&'T)'X+;'G2E.'<RTXG='Q0./4&'QD3$.03&'R/+4/25'T)'e.#$E./.,':&'U.*'
V257)6$/.'Q#.3%/$3'S++7./2"E.'20,'R;:#$3'G./E$3.'S+5720&'+>'U.*'V257)6$/.Co']eG'T))+3$2%.)C'
e.3.5:./'`bbh?

hg?'nQ0./4&'QD3$.03&'R$#+%'R/+4/25'T77/+E.,Co'l$,*.)%'Q0./4&'B03?C'G.7%.5:./'dC'`bbk?'6L78^^***?5*.0‐
./4&?3+5^0.*)?2)7Iw$,xai? 

h`?'!7,2%.'%+'R/+4/.))'\.7+/%');:5$L.,'%+'G;/,02'O+;0,2"+0C'j20;2/&'`bbf?'' 

hh?'V2/#20'm236520C'7./)+02#'3+55;0$32"+0C'O.:/;2/&'`bbf?'' 

hc?'e.3$)$+0'20,'@/,./'U+?'`hahg 

ha?'R/+4/.))'/.7+/%');:5$L.,'%+'%6.'G;/,02'O+;0,2"+0':&'RTXG'T5./$32C'e.3.5:./'ggC'`bbk?''T#)+'V2/#20'
m236520C'7./)+02#'3+55;0$32"+0C'O.:/;2/&'`bbk?'' 

hd?'UX'RGS'S2).'bk9l9bacf'2E2$#2:#.'2%'6L78^^***?,7)?)%2%.?0&?;)^S2).ybk9l9bacf?6%5?''T'/.7+/%'
2:+;%'+09:$##'10203$04'7/+4/25)');:5$L.,'%+'%6.'S+55$))$+0'$)'2E2$#2:#.'2%'6L78^^***?,7)?)%2%.?
0&?;)^bklbacf^*+/A4/+;7)^N]sB9@0y($##yO$0203$04yO$02#y\.7+/%?7,>?''

hk?']eG'T))+3$2%.)C'R/+3.))'QE2#;2"+0'+>'%6.'R$#+%'nR2&'T)'X+;'G2E.'Q0./4&'QD3$.03&'R/+4/25C'e.#$E./.,':&'
U.*'V257)6$/.'Q#.3%/$3'S++7./2"E.'20,'R;:#$3'G./E$3.'S+5720&'+>'U.*'V257)6$/.Co'e.3.5:./'`bbh?''
@%6./')%2%.)C');36'2)'V2*2$$C'62E.':.4;0'%2/$-9:2).,')&)%.5)':;%'62E.'0+%'3+0,;3%.,'.E2#;2"+0)'+>'%6+).'
)&)%.5)C'$0'72/%':.32;).'%6.&'2/.')"##'M;$%.'0.*? 
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