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$1+$6F19(F<!IF, EBJFO&(%F!F, % (#,6?1E'6$', *?BI1-)"+ (EI0%SEA! . 1)!3-41&E, EK,6,!
$60-(,0'&6$%!F,E(*)1$)F14"510116F()$'(1)<!91'+I&E, FIO)(E1%$ @ BUF10, EEIKSE!#,6216$6,1()!'+(E!
0%SEE<!$//,$6()*!1)11)%?!'+6,,/61ZI0EU=VI12!'+1E,!/617,0'E!&E()*BH4 +,)! 5"5! K$E!
(/%,..)"F<I(IKSE! $%KS$BIFI9?!'+ 11K),6!16!F,E(*),6<IK(+1&6'(0(/$'(1)1261.1'+,1/6(.$67!
01)'6$0'16!16!E&901)'6$0',FI'63F,EB

|

821'+,1UN/617,0'E!0%S$EE (2(RSENI<!: X<!16!">BRI&E, F13-4H%$EE!--IE+$6,El'+, L 1ETE(.(%$6((,E!
K('+1$1/6,0&$%(2(,F19(F<! FEED&(%F!161%$', | (#1%#,.,)' b41$'16(ERIF, YR#-A2LE'101..1)!

3-41&E,1 ()'+(EI0%$ESE4"510116F()$'(1)<!K+(0+IKSE! 12" )I$F 1/, FI()101.90$'(1)IK(+1$)1'+ 6!&E <!
E&O+ISE!$60+(',0'&6$%!F,E(*)1161,)*(),,6,FIE?E",.IF,E(BHY610,EEIKSE!(./%,.,)',F!.16,!
26,0&,)'%7?!'+$)Ib%SEE!-</E+1K()*1&/1()!"/617,0'E<!16!U;B]VI12!'+1E, I&EQHMBABL) F<!  5'5 !
K$E!$%KS?EI9RK,1/6(.$67101)'6$0'161$)FI01..1)%? ) #1%H#,FI'+,IF,E(*),6B!!I6$F,|E&901)'6$0'16E!
6$6,%7?!1/$6'(0(/$'IFB

|

82!'+ 1]X! Class II1/617,0'E'E'&F(,F<IX:<116!;;BWV<I&E, FIB4HE!---16,E,.9%, EI$I0%$EE(0!b4!$'16(ER<!
K+,6,I'+,Ib41(El+(6,F!,$6%7?! (E!F,E(*)IK('+$)!1/,)!911R!I01)'6$0'!M(B,BI0LE"/%&E! B HEMREH606! 12!

W@6$)A<!3BI$)Fle,(0+'<\BIM:=>"NB!Y)!$%',6)$'(#,0%S$EE(2(0$'(1)!121/617,0'F %(#,6?!., +1FEI&E,FI()!I'+,ID)(,FLJ'$" E!
9&(%F()*101)E'6&0'(1)! () F&E-BREN)BAS*&' 2UUE, T ,88'%85" 14%8&* = #4"<IUXMUNREUB

! X!



'+,E,1/617,0'EIM~;B VNI&E, F13-4121614"5101 16 KL< 26,0&.,)'%?IK(+!$)1'+,6!'K 11 & ERERIKSE!
(/%,.,)" FI1):=<I16!X;B V<I12!'+,1/617,0'EI&E()*I3-4!$)FIK$EG, F1.()$) %?1%, FI9?1$!' $.1121'+ |
F,E(*)!$)F101)'6$0'16<!K(+IEL.,1/$6'(0(/$'(1)!261.14"5!$)FIE'680'&6$%!'6$F,|E&901)'6$0'16EB!!
|

82I'+,l! Class IV1/617,0'E<IX]<!16!W=BXVI&E, FIBMEE! %?1$%(*), FIK (+1$1%8&./| E&.| FE(P6F!
F.%(#,67<!),$6862621 1 21b%S$EE!817,0'EIMX;B;VNI&E, FI3-41216!$60+(,0'&6$%!F,E(*)<!,)*(),,6,F!
E?E',.IF,E(*)!$)F14"510116F()$'(1)BI5"5 IKSE!(/%,.,),FI1)I'=VI121+ 1/617,0'EI&E()*13-4<!'+)!
+(*+,E'1/,60,)'$*,1121$%%!0%S$EE, EB!!I+,1/610, EEIK$E!%,F197!'+,IF,E(*), 61$)F1/6(.$67!01)'6$0'16!$)F!12",)!
O#1%#,FI'+,14"51$)FIE'6&0'&6$%!'6$F |E&901)'6$0'16EB

|

e$E'%7<!12!'+1U°1/617,0'E!0%S$SEE(RYsF BELU<! 16! UBMNVI&E, BBLh%SEE!C!/617,0'EIE+$6,!.$)?!
E(.(%$6('(,E!K(+b4I6(ER!'+$'1+(6,FI'6$F, E!,$6%72!()!F,E(*)<ISEIK,%%!$E!1/,)! A QHF B! #,)!
-5CBU(.(%$6!"1Ib%S$EE!--<!),$6%?1$%%!/617,0'E!MA|B;VNI&E,F!3-4121614"5OK{8FHS! (B!
01..1)101.90)$'(1)!I$%E1!()0%&F()*1$60+(',0'&6$%!F, E(*)!$)F!,)*(),,6,FIE?E",.IF,E(*)EBI'8!1/610,EE!
K$EI21&)F!1)I>><1161X BWV<!12!'+ /617, 0'EI'+$1&E,F13-4Bll_+)1(./%,. F'BKSEI%, F19?21'+ 112')!
%,F1971'+,1/6(.$6?101)'6$0'16<!/S(&EH+,IF,E(*),6!$)F14"5!'6$F, [E&901)'6$0'1 BEBE&..$62112!'+,!
26,08&.,)0?!1213-41$)FI5"51&E, <19?10%S$EE<!(E!/6 1#(F,FI()1$9%,!:B

|

;-<=") 7BlJ&..$6?!12!13-41$)FI5"5!&E,19?10%$EE!12!/617,0'lF,%((#,6?!E'6$',*?

!:_// ) *) **) ***) *@ @
Wy 1 TeerpieanaO.080,5'366" oo Ca1aome F2(3601%)/?
Y/II61L($'(1) | T*C'65'366 ITH, - DR 2R T8:9382'36" i (3
5617,0'E!()!F$'SIE, >N un X! I Ul
S1BI&E()*!3-4 >=IM]JUUN XIM™:VN X:IM;WVN XI'MW=VN :UIM'XVN
S1BI&E()*!5"5 UIMU=VN ANMUWWVN =IMXWYN TIM=VN >>MX;VN

I

I

Interaction regression analysis.\\@ (#,.&%'(/%d%(),$6!6,*6, EEEN/617,0'!01E"*61K'+<!01)E'6&0'(1)!&)("!
01E'<!/617,0''F,%(#,6?'E/, F<!*61&/!101+,E(1)!$)FI2$0(% (' ?KOXBBR 6L F!'1!", E'1216!$)!()',6$0'(1)!
,22,0'K('+!13-415"5I$E!$!.1F,6$'16!12!'+,16,%$'(1)E+(/!9,'K,,)!3-4!&E,!$F1/'(1)!$)F!/617,0"

1,6216.$)0, IME!Y//,)F(LICN BI82!'+,E,<!I'+,16,*6,EE(1)1F,%!/6,F(0'()*!/617,0'101E"*6 1K'+!K$E!)1"!
E(*)(2(0%$)"W>B;W4|=B="NB!!I+,!65()()*!21&6!6,*6,EE(1)!.1F,%E!+#6,F(0',F!01)E'6&0'(1)'&)('!01E'<!
1617,0'IF,%(#,6?!E/,,F<!*61&/'101+,E(1)!$)F!2$0(%("?! O&FB(*NR(@%) a!+1K ,#,8+, 6, KSEY("%,!
#(F,)0,I'1IE&//16'$) I()',6$0'(1)!,22,0'IK(+!3-4!5"5!/$6'(0(/$'(1)!ME,,! @ (*&6,!>BHN

I

3-41&E,I$F1/'(1)IKSE!'+,11)%?!E(*)(2(0$)'1/6,F(0'16112101)E'6&0'(1) &) (IOKEESMN<!K+,)101)'61%%()*!
2161/$6'(0(/$'(1))!5"5!$)FI(EL()',6$0'(1)!,22,0IK(+13-41&E, I$F1/'(1) BY)!()06,$E, 1()!1),1&)('112!3-4!
&E,I$F1/(1)KSEISEEL0(S' FIK(+1$)I$#,6$*,1)06,$E,112!1>:B]V!()I01)E'6&0'(1)!&) IGYEH 1&*+!'+,!
$.1&)'1121#$6($)0,!,L/%$(), FIKSE!% RIWBUVNBK, #,6<!E()0,!'+, 1$)$%?E(E!F(F!)1'101)'6 196 21!
'2/,11619&(%F()*101./%, L("?<!"+(E!.$?19,!$!E/&6(1&E!6,%$ (LIEHEEISF1/'(1)!.$219,1.16,!

01..1)11) 101./%,L/617,0'RIK+(042")1 +$# H(*+,6!&) (101EE$+1E, K (+%1K,6!01./%,L @

|

3-41&E,1$F1/'(1)IKSEB%EL!'+,11)%?!E(*)(2(0$)'/6,F(0'16!121/617,0'IF,%(#, 6 OKB=ENIAIK +,)!
01)'61%%()*1216!/$6'(0(/S[A13!'5!$)FI('E!()',6$0'(1)!,22,0'K('+!3-41&E, I$F1/(1)BIl_+,)13-41&E!
$F1/(1)!KSE!()06,8E,F197!11),18)('<"+,1$#,6$*,1/617,0'lF,%(#,6?!E/,,F1() 068 > BXVB!!|+,1$.1&)'!
121#$6($)0,!,L/%$(), FIKSE!$%E 1R/G2KBIVNE!!

|



é:é;!&E,!$F1/'(1)!K$E!'+,!1)%’?!E(*)(2(O$)'!/6,F(0'16!12!*61&/!01+,EEMB!:MIN<!K+,)!01)‘61%%()*!216!
1$6'(0(/$'(1)!() 15"5I$)FI(EL()',6$0'(1)!,22,0'1K(+13-41&E, I$F1//(1)BIY)!()06,$EL2!1), 1&)('1()!3-4!
$F1/(1)!()06,$E, FI'+,I1$#,6$* 1¥61&/101+,E(1)19?1=B="<!, L/GFHGI%1K!$. 1&)' 1 121#$6($) (R#=BUVNB!!
|

e$E'%?<13-41&E, I$F1/'(1)IK$E!'+,11)%21E(*)(2(0$)'1/6,F(0'1611212$0(% (' OKBEPTRINY 101)'61%%()*!
2161/$6'(0(/$'(1)) 5"5I$)FI(EL()',6$0'(1)!,22,0'IK(+13-41&E, I$F1/(1)B!!-)06,$E()*I3-41&E, I$F1/(1)!
9711),1&)(16,E&%' F1()!$)!()06,$E,1121=B>=1()12$0(% (" *QRBIECH)'> BAVIL2!'+ 1#$6($)0,1()12$0(%(*?!
0&$%("?B

|

Structural model regression analysis.'3$E,F!1)!'+,12()F()*E!1P+, |()',6$0'(1)!6,*6,EE(1)!$)$%?E(E<!1)%?!
'+6,,!/,6216.9$)0,!1&'01.,E!K,6,! ",E',FISE!/$6'"12!$!E'6&0'&6,!.1F,%P!/617,0''F,%(#,6?'E/, F<I*61&/!
01+,E(1)1$)F12$0(%(?10&$%("?B!I+,E,|.1F %E!K, 6, E'68&0'&6,FI'11$%%1K!3-415"51/$6'(0(/$'(1)1$)FI'+,!
0(($%!/617,0'1&)(101E'11/6,F(0"13-41&E, I$F 1/ (1)<I$)FI'+,)1$%9%1K!3-41&E I$F1/(1)'11()2%&,)0,1/617,0'!
/,6216.$)0,IME,,@ (*&6,'>BAB&E, 1121+ I$SFF((1)112!/617,0'1&)(101E1SE!$!/6,F(0'161$)FI+,1/1", ) ($%!
216!.8%'(01%9%(),$6("?<!01)E'6&0'(I)RIKHE!, LO%&F,F1261.1'+ |E'6&U&E, 0EBK 112!+ I'+6, !
E'6&0'&6%$%!.1F,%E!" E',FIK,6,!$!*11F!12('1216!'+,!F$'$!ME,,!Y//,)F(LI"NB!!b1)E'6&0'(1)!&)('!01E"IKSE!)1"!
&E,FSE$Y,6216.$)0,11801.,1()'+(E!$)$%?E(EIF&,'LI(El+(*+!)$'&6$%!0166,%$ (EY K OVE,) (101E'B!!
-)(($%!/617,0''&)(""01E'IKS$E!E,%,0',FI$SE!$!01$6E,!.,.$E&6,!12!/617,001./%,L('"?B!+(E!IKSE!#,6(2(,F!9?!
01./$6()*!.,$)1/617,0'&)(""01E'E!9?!/617,0''?/,!$)FI2()F()*!'+$'.16,!101./%,L! /617,0'EM,B4B,$%'+!
0$6!$)FL.$)82$0'86()*NI+$B166,E/1)F()*%2(*+,61&)(101E'E!+$)!1%1K, 6101./%, L(?101)E'6&0'(1)4M,B*B
122(08)F01..,60($%NB!!

!

YO61EE!$%%!'+6,,/E'680'&6$%!.1F,%E<!"+,6,IKSEISIE(*)(2(0$)",22,0'112!/617,0'1&)(101E'1$)F!3-415"5!
1$6'(0(/$'(1)!1)13-41&E I$FL/'(1)<!K+(0+!, L/%$(), FISILF,6$',1$.1&) 1121#$6($'(1)MIXXVNB!! @16!$!
>=VI()06,$E,1()1/617,0'1&)(101E'<!"+ I$#,6$* 13-41&E I$F1//(1)!1()06,$E,FI9?1=BktRMNB!Y!
01)'6$0'16)%?1$//61$0+!'113-415"516, E&%',F1()!1$!3-4I1$F 1/ (1)!'+$ IKSE<I1)I1$#,6$* <I>B=Ul+(*+,6!
NKB=>NI'+$H17,0'E!K+,6,13-415"5IK$E!) 1'I&E, FBIIC, E(*),6!$)F101)'6$0'16!5"5!6,E&%',F1()!$)!1$#, 6$* !
3-41&E,1$F1/'(1)!112!:B:>IRKB==>N<IK+(%,128%%!",$.15"51+$F!'+ 1+ (*+ E'1$#,6$*,13-41&E  I$F1/'(1)!$!
‘BU;!IBKB==>NB(E!/6 1#(F,EIE'61)*| #(F,)0,!()|E&//16'112!5"5/$E0(/$'(1)!9,()*!$)!$)",0,F,)I'113-4!
&E,I$F1/'(1)<16$'+,6!'+$)!$!.1F,686!1Z'E!/,6216.$)0,B

|

O E'()*'+,16,%%'(1)E+(/19,'K,,)13-41&E I$F1/'(1)1$)F!/,6216.$)0,<!'+,|E'6&0'&6%$%!. 1F, %E!/,6216.,F!
F(22,6,)'%?BI+,19,E'12("()*!.1F,%!%()R, FI3-41&E, ISEW'{12$0(%("?!0&$%(‘?IM\4J"Yj=B=]X<!
b@-j=BWN<!,L/%S$()()*1>:BXVI12!'+,1#$6($)0,1()1 2$0(%('?10&$%('?B! @16!$11),1&)(1()06,$E, ()1 3-41&E, !
$F1/(1)<!$)!$#,68%,1()06,$E,1121=B>;1()12$0(%('?!0&$%('?!KSE! 19E, 6#, FB!! @$0(ANE? E8SHE('?! (E!$!
E01612$193! #$6($9%6;$'6,/6,E,)'E!'+,11K),6 TE!/,60,/'(1)!12!'+,19&(%F()*I$)FIE?E",.|0&$%("?B!!I+,E,!
E016,E!$6,10,)',6,FI1)I$!.,$)I12!A 61I$)F1+$#, ISIE'S)FS6FIF #($'(1)! 12! HEEK!$!=B>:1()06,$E,1()!
2$0(%("?10&$%("?!(E1618&*+%7?!, O&(#$%,)'!'11=B> HESBEER F+ (%, 11)%?1$!E.$%%! (./61#,.,)'1()!
O&S$%('?1/,6!&)('11213-41&E,ISF 1/ (1)<!$!/617,0'&E()*1$%%! 2 (#, 11 Qo 0618-41 &, EIK 1&%%6F19,!
L/,0,FI'119,1$12&%%!E'$)F$6F!IF #($'(1)!+(*+,61()!",6.E112!12$0(% (21 0&$%(*?!'+$)!$!/617,0'K('+1&'13-4B!!
Z6%$/+(0$%%2<!'+(EI+$EI9, )16,/6,E,)" FIO!'+,E0$",6!/%1'121&)FI()!Y//,)F(L!"B

|

I+,1E,01)F19,E'12("()*E'680'&6$%!. 1F,%!6,%$', FI3-41&E,I$F1/'(1)!'11*61&/101+,E(1)IM\4J"Yj=B=""<!
b@-j=B~NI$)F!,L/%S$(),F1;BAVI12I'+ 1#$6($)0,1()1*61&/101+,E(1) B @16!$!1), B KE)()!3-41&E, !
$F1/(1)<!1*61&/101+,E(1)!()06,$E, FI9?1$)I$#, 6$*,1121=BrBEM>NBILI(.(%$6!'112$0(%('?10&$%("?<I*61&/!
01+,E(1)!(E!¥8..,6(0$%UE01612$1%3',)'12$0'1616,/6,E,)'()*'+,1/617,0'!" $.TE!0+,.(E'62<!*1$%!
01..(.,)''$)F101..8)(0$'(1)B!Z61&/101  +,E(1)!(EI$%ELI0,),6,F11)!$!.,$)!121A 6 1IK(+ISIE'S)FS6F!



F#($(1)!11211), BYI1'+ 61K 16FE<!$!/617,0'1" $.|&E()*1$%%! 2 (HQb {#06!3-41&E EIK 1&%F!9,!,L/,0' FI'1!
9,1$91&1=B;]|E'$)F$6F!IF #($'(1)E!+(*+,6!()*61&/101+,E(1)!'+$)!$1/617,0'"" $.) 1'1&E()*1 B4
|

+,1%$E | B&O'&6$%!. 1F6%0$', B-41&E,I$F1/'(1)!'11/617,0'F,%(#,6?'E/, P 16!$!1),1&)(1()06,$E, ()!
3-41&E,I$F1/(1)<!'+,1$#,68*,1/617,0'F % (#,6?1E/,,F1()06,$E,F19?IWBRBEM>NBK, #,6<!" +(E!.1F, %!
+$F11)%21$1.$6%()$%!2(IM\AJ"Y|=B>;X<!b @ JNBW+ IF$'SI$)F!, L/%S$(), F1>=B:VI 12!+ 1#$6($'(1)!)!
1617,0'F,%(#,6?E/, EB!

|

C(EO&EE(1)

|+,16, E&%'EIE&** E''+$'13-415"51+$EI$101./%(0$',F16,%$' (1) E+(/IK(+!13-4I$F1/(1)I1$)F1&%'(.$', %!
1617,0'1/,6216.$)0,B!1_,121&)F1%("%, ! #(F,)0,|E&//16'()*!'"+, '+, 16?11213-415"5I$E!I$!. 1F,6$'16!12!'+)!
%()R!9,'K,,)!3-41&E, I$F1/(1)!$)F!/,6216.$)0,BI[1K #,6<!'+,6,|(E!$)I$6*&.,) I'+$1'+ E 12 F()*E!$6, !
%(.(",FIO7+,1$H$(%$9%, IF$'$<I6$+,61'+$)I$!.(EE/,0(2(0$'(1)!12!'+,1'+,16,'(0$%!. 1F, % B! 1+, I$#$(%$9%, IF$'$!
E,'101)'$(),F!1)%?Y/$6'(0(/$'(1)!()216.$'(1)!M(B,B<!K+1IKSE! )#1%#, FIK(+!'+,13-415"51/610, EEN!$)FI F(F!
)1'IE/,0(221+1KI5"SIKSE!(./%,.,)',F  <IK+'+ 6!+ 1/%$)IKSE!$I01)'6$0'8&$%!6,0&(BLGIK+, '+ 61161)1'!
"+ 11%%) K$SE121%9% 1K) ABH 6! K 16FEIP)',6$0'(1)!. 1F,%<19?!F,2()(‘(1)<!(E!01)0,6),FIK(+'+,1/610]EE
$)FIK1&%F1%(R,%7?!/,6216.19," 61K (+1.16,![ERE/,0(2(0IF$'8B+(%, '+, IF$'SIKSE!) 1'IE&* E'(#,112!
(),6$0'(1)!,22,0'E<!'+,6,IK$SEIE'61)*! #(F,)0,!'+$'13-415"51/$6'(0(/$' (1) KSE!F(6,0'%7?16,%$' FI'113-41&E !
$F1/(1)B!5617,0'EIK('+1.16,/E'$R, +1%F,6E! )J#1%#,F1()!'+,15"51/610, EEI+$F!.16,13-41 & H 1381/
(+,61921(./%,..)'()*1+(*+,61#$%&,13-41&E, E116/$196 1$F 6!6$)*,112!3-41&E IEBY IES. I'(,<!13-4!
&E,I$F1/'(1)+$FISIE(*)(2(0$) V1E((#,1(./$0'11)12$0(%('?10&$%('?<!*618&/101+,E(1)!$)FI/617,0'F % (#,6?!
E/, FBISR,)I'1* +,6<'+ E,IE&** E'1$1+?96(FIF, %<!K+,6,!5"51/$6'(0(/$'(1)B)F1/617,0'101./%, L(?!
+$#,$)! $6%81%,!()F,",6.()()*13-4&E, E<IK+(%+,15"51/610,EE!.1F,6$', B'+,1,22,0'11213-4!&E!
$F1/(1)!1)1/617,0'/,6216.$)0,IME,,!@(*&6,INB

|

4% /8/$
10*2'8&
10*1'2,$
3*4+5%6-7
I"H$9%&'S 10*1'2,$
0%+, 10:*049.2'
I"H$/8/$ /
190,-2-+9,*. |

11,%() ?BP96(F!.1F,%!12!3-4TE!(./$0'11)!/617,0'//,6216.$)0, !

|
@61.1$!.,$E&6,.,)')/,6E/,0'(#,<!01E'E!$6,!)1'16(1&E%?IF(22(0&%''1101./$6,|$06 1LEE!/617,0'EI$)F!'+,6,1$6,!
$)?12$0'16E!'+$'10$)!(./$0''+,12()$%!01E"112!$1/617,0'B1112/(0$%!. . $E&6,EI12101E"1%(R,'+,!11), EI&E, F1()!
“+(E!E'&F?IM(B,B<!&)('101E"116!01E 148, K'2N K@% ()F'1!'+ E,12$0'16EB!I+,?1$9E 169"+ |01E'E! 1Q! 1K), 6
F(6,0',F10+$)* E01/,#$6($ (1F&,'11/617,012/, <K, $'+ 6!F, %$?EI$)FI&)216,E, )I01)F((1)EI'+$'1$6,!
12' 11&'E(F,1121'+,1/617,0'"", $.TE!01)'61%B!1-)!1'+,6IK 16FE<!I&)(101E"1$)FI01E 6 1K'+1$6,|01$6E, |, $E&E, E!
12101E'/,6216.$)0,I'+$'1.$2101)0,$%/16'$)! 9,),2(E1261.13-4 1(./%,.)'$'(1) Bl@16!+(E!6,$EL)<
K$E!&)E&G/G(E()*!'LIE,,|)01)E(E",)16,%%$'(1)E+(/E19, K, )!3-41&E, I$F1/(1)!$)FIO1E *6 1K +116!
01)E'6&0'(1)!&)(101E'B!I+(E!'?/,11216,E,$60+1K1&%F!9,),2('1261.1$12(),6!6,/6,E,)'$'(1)!12!/617,0'101E'<!
K+(0+1.$?'$R,I'+,1216.112I$IE'$)F$6F(A,F1&) (1 0HE'101) 6 1%E!216!/617,0'1F(22,6,)0,E</E&O+ISE!'+, 16$'(1!
1212%116!'11K$%%!$6,$!16!121F(6,0''11()F(6,0'101E'EB!IbE 61K +1.$?!$%E119,10$', *16(A,F!'119," 6!
&)F,6E'$)F!'+,IE1&60,E!12101E'1&)/6,F(0'$9(%("?B

|



l+(EIE'&F?1,L$.(),F!'+,161%, | 12131&E I$F1/'(1)!$)FI5"51/$6'(0(/$'(1)! 0 1(/6 1#()*!/617,0')
1,6216.$)0,B!1+,6,IK$E!)1IE(*)(2(0$)'IF(6,0',22,0'112!3-41&E, I$F1//(1)!1)!/617,0'101E'*6 1K'+ B!
[1K,#,6<!$)!()06,$E,()13-41&E,I$F1/'(1)!1)1/617,0'EIF(F1+$#, ISIE(*)(2(0$)'IF(6,0'1,22,0'11) ()00 '$E
1617,0'F,%(#,6?\E/, 82$0(%("?10&$%("?!$)FI1*6 1 &/ 0LIKE(IP1)'61%%()*1216!F(22,6,)0,E!()!,$0+!
1617,0'TE!&)(10LESBB'(0(/$'(1)!()!'+,!13-4! 5"5! /610, EEIKSEI21&)F!'11+$#,11)%21$1.()(.$%!()',6$0'(1)!
22, 0'K(+13-41&E I$F1/'(1)B!1J/,0(2(0$%%241 5"5! /610,EEIK+,6,I'HF,E(*),61$)F!/6(.$67!
01)'6$0'1@1'+!/$6'(0(/$',F6,E&%', FIGY6(*+%PH,612$0(%("?10&$%('?1$)FI*61&/101+,E(1)1216!'+,|ES.,!
%,#,%!1213-41$F1/'(1)<!K+,)101./$6,F!'1)1'"1&E()$13-4! 5"5! /610,EB._,101)0%&F,!'+$''+,6,/(E!)1!
H(F)0,I'+$13-415"51/$6'(0(/$'(1)!(E!$!. 1F,6$'16!121'+,16,%$' (1) E+(119, K, ,)!13-41&E, I$F1//(1)!$) F!
1617,0'1/,6216.$)0,B!1-)E' $F<IK+,)I01)E(F,6 $E!$!/6,F(0'162!3-41&E I$F1/'(1)<!3-415"5!
1$6'(0(/$'(1)+$FISIE(*)(2(0$)'1F(6,0'1,22,0'BIY13645! /610, EB(+!'+,1/$6'(0(/$'(1)112,(+,6!'+, !
F,E(*),6!$)F101)'6$0'16!16!128%%!" B:$FI+(*+,@#,6$* 13-41&E, I$F1/(1) I'+$)!/617 0'EIK(+188"5 B
I+(EIE&** E'E'+$'IF, /,6,$.10#1%#,.,)1261.1'+ 14"51$)FIE'680'&6$%!'6$F, E10$)!,)01&6$* I'+,1/617,0'!
UISFL/1.16,1160+(*+,61#$%&,13-41&E JEB

|

@&'&63(6,0'(1)

I+, 1) F&E'6?101&%F19,),2('126 1.I$FF((1)$%!E'&F(,EV'+$119'$()!$)F1%,#,6$*,|$! FSIEEE 36+ S, F!
E/,0(2(0$%%?""1!'+,1$//%(0$'(1)!12!13-41$)F!5"51/610, BE, ERE' () *IF$'$IE, | &E, FI()!'+(E!E'& KBE!
16(*()$%%7?101%%,0'",FI'1119E, 6#0G86H!'6,)FE!()1/617,0'1/,6216.$)0,<!$"6(9&'$9%, '1!F(22,6,)0,E!()!
1617,0'F,%(#,6?B!IYE!$!6, ERS$HIJIB-4I&E, EI$)F!'+,13-41 5°51 /610,EE!21&)F!1)!,$0+!/617,0'KS$E!
%(.(",FBI_,IR)LKIC . Us!+(*+D6,# BUILE, EIK,6,I$F 1/ F<I(21$)?<I$)EI *1/$6'(0(/$', F1()!$!3-4! 5"5!

1610, EER$%2E(E!12!+(EIFS$'$!/6 1#(F, F!,./(6(0$%!E&//16'1216!'+6,,1121'+ 12(#, /HRTEI1RI3-4!

1,60, (#,F19?1/6$0'('(1),6EP12$E" 6!F,%(#,6?<!,)+$)0,F101%%$916%$'(1)!$)F!(./61#, IOESBLPBI6, !
K$E!)LIF$'$I1)I*C!,$0+B-41&E, IKSE!(./%,.,)',F IMBB<I%,# 98#2%1/.,)" <!E/,0(2(0!EQ@E, EN!16!
<CI'+,13-415"5!  K$EY,#,6$* FI'11(),*6$','+1E,I&E,E1()'1!F,E(*)!$)F!101)E'6&0IKI6R2% 1 KEB4B
(216.$'(1)!,L0+$)*,E<!16,E/1)E(9(%(ISEE(*). NBN.(%$6%?<IK,IK,6,))1'1$9%, '1IF," 6.(),!(2!3-4!&E,!
$F1/(1)!KS$EL6216.,F #1%&)'$6(%?!1616,0&(6,F!19?101)'6$0'<!$) MERY/GE?,0'11&'01.,EI01&%FI#$67?!
FESE'(0$%%2!F,/,)F(*I1)IK+,'+,6!1/6$0'((L),6E!,)'+&E(SE'(0$%%?!,.96$0,!13-41161K,6,1()!$!E(&$'(1)!12!
9,*6&F*()*%7?!2&%2(%0A)/8$0'&$B00&(6,.,)'BIY ) I$FF('(1)$%!E'&F2!K (+!IF$'$101%9%,0'(1)!197,0'(#,E!
$(.,F! E/,0(2(09%8"'+,1.(061 6,#,%!1213-41$)FI5'%./%,.,)'$'(1)<!$)FI/1",)'($%%?!%,$)|01)E'6&0'(1)!
/6$0'(0,E<IK1&89$3%,!$16,! $00&6$',ISEE,EE.,)'11211()2%&.,)0,!13-41$)F1%,$)!/6$0'(0,EL)1/617,0'!
/,6216.$)0,B!1

|

YOR)1K%,F*,.,)'E u

_I+$)RI+,1b+$6%,EIS$)RIKI@1&)FS$(1)1216!'+,(61E&//161121'+(E16,E,$60+<ISEIE, B(®) QR (%oF !
DE'(&',1121Y.,6(0$)!$)F!I3-4@16&.1216!'+,(6101)'6(9& (BB _,I$%E1!'+$)R!I1&6101%%$916$'16E!1)!'+,!
O('($98,%(#,6?1., +1FE'&F?1()0%&F ()*If, (+141%,)$EH1.I'+,1D) (#,6 E('?!121b1%16$F 11$'13182F 6
\19,6'le,(0+1$'15,))10'$',  <I$)FI3 +ASFI"E.$,(%(1$'1Z,16* |4$E1)!D)(#,6EBID ()$%%?<IK, IK(E+'1I'+$)R!
"+,1.,.9,6E!1211&6!YF#(E16B$),9°Z6,*1Z(F,AIN +$(6NR0($)$1386F(<1J' #,[&'E, %%<\(0$6F 11f+$)<!
f&6'14$YF 1#$)<\&EE,%%.!4%)) (44! S*&?,) <I$)FIH$.,Elc$)F, A$)FtK+11/61#(F, FI#$%8&$9%, I$F#(0,!
6,%$',FI'11(),6/6, ()*!'+,120F(*EBY)?!1/()(1)E<!2()F()*E!$)F!01)0%&E(1)E!16!6,01..,)F$'(1)E!
L/6,EE,FI()I+(EY/$/,6!$6,I'+1E, 112!+, 1$&'+ 16 EI$)FIF11)1'),0, EESEL%0' I+, I#(,KI 12!+, IE/1)E16E<!
01%%$916$' 16E<!16!YF#(E16?!5$),%!.,.9,6EB



@6$)A<!3B!$)F!4,EE),6<!HB!M:=>;N!g"#$%&$'()*!'+,!-./$0'112!3-411)15617,0'!5,6216.$)0,Bh!b1./&',6!
-)',*6$',FIb1)E'6&0'(1)!Mb-bN!\,E,$60+!561*6$L1«!15,))E?%#$)($!J'$',!D)(#,6E('?D) (#,6E('?!5$6R<!
5Y<I$#$(%$9%:;1$7dd0(0B/E&B, F&A/&9% @$'(1)E

!

C20((L)E

BIM Use Adoption:'Y!. $E&6,"+$1E&.EI'+,)&.9,611213-41&E E11)I$1/617,0'<IK, (*+,FI971'+ |
1,60, (#,FI#5%8&, 1130+1&E B+, 0&S$ (1)!&E, FI' 110$9%60&%$ '+ (E!. $E&6,(EISEI21%6%1KEP

"# $&Y)*+,-*. [ 0R3456789:;7:<6="F;@9ABD 2EHGBAIB;;6;HI@:;K #;@9ABD 01.24MGNDPP6H9=B:9EB
0DQIR? $7 8;H<>9BAD 2RST=79>9:3/=B=A;K;B: C !l

"$0+!13-41&E (E!'6,%',FISE!>I(2!(KS$E!(./%,.,)",F!1)I'+,1/617,0'<!$)F!$!A,61!1'+,6K(E,B!'@16!,L3$./%,<!(2!

Y60+(',0'&6%$%!C,E(*)!$)F!I")*(),,6,FII?E",.\C,E(*)'K,6,191'+!(./%,.,)',F<!'+,!13-4IDE,'YF1/'(1)!

., SE&6,'K1&%F!19D&$%!'1!>B=U!l'=B":<!18!>B"|B

[

A'=1B'(C)D$".EIY!. $E&B,!12!'+,16$'I$'IK+(0+1$1/617,0'/(E!F,E(*)!$)FI01)E'6&0', F<!19'$(), 192! F (#(F()*!
'+ "6 1EE!9&(%F()*1$6,$197!'+, 1 1#,6$%%!/617,0'1F&6$'(1)!()!. 1) +EB

[

BIM Project Execution Plan:\Y!E'6&0'&6,F!/610,EEF #,%1/1()26$E'680'&6,!()!'+,1216.112!
01..8&)(0$'(1)!/610,F&6,E<!',0+)1%1*?!$)FIO&$%("?101)'61%<" 1IE&//16"'+,13-41(./%,.,)'$!(1)B

!

Project Delivery Strategy:\Y0%$EE(2(0$'(1$/1€1$0+,E1'11/617,0'IF,%(#,62"'+$'IK,6,!F,6(#,F19?!
L$.00*$" 6EIQL( *+10+$6$0",6(E'(0E!6,%$', FI'1101)'6$0'1$66$)*,.,)'<!/$?.,)",6.EI$)F/610&6,.,)'!

16$0'(0,EB!!@ (#,li0%SEE, ET!121/617,0'1F,%(#,6?1E'6$' *?IK,6,!(F,)'(2(,FI$)F!, $0+16,/6,E ) EI$IF(22,6,)'!
01.90)$'(1)!12!I'+1E,!,(*+'10+$6%$0',6 (E'(OE<I$E!21%%1KEP

Class of Delivery Strategy
Characteristics ! I " " "

#$%&'()*+%,-.H-)0(1$&%).%0)*+%1,-2*,$+%
328$'0(-)4.1)5$-(0).,)#6)+-)(.-'$(- !
7-.0(1)4(-()5%$-(0).,)#6)+-)(.-'$(-
32$'0(-)4.1)8-(92.'$/$(0
7-.0(1)4(-()8-(92.'$/$(0
32%'0(- 1('(*,(0):.1(0)+%)*+1,)+/)4+-; I
7-.0(1)1((*,(0):.1(0 +%)*+1,)+/)4+-; !
32%$'0(-)5.0).%)+8(%0):++;)*+%,-.%, I I

?(@(-)/+2%0) <'4.=1)/+2%0)
$%)>".11 $%)>'.11 |



PIL(E'()*IC$'$!J,1c$6($9%4)8..$6 7!

F*G)H/"I."$&1"+)<C ) J>)K D&.>
Timing of GC/CM Involvement L<>) G-*) AB>)
56,0, E(*)! 11 BXt  >BY
b1)0,/'&$%!F,E(*)INGE]VN! X;!  :BXY >B'#
JO+,.$'(O!'F,E(*)!M>]QU=VN X! :B=U  >BX
C,E(")IF,#,%1/.,)IMU=Q=VN! >1 B>t >B
b1)E'6&0'(1)!F10&.,)'EIM @=VN >X  >BXI  >BJ2
3(FF()*IMA®==VN UV >BU >BU
F*G)H/"I."$&1"+)<C ) J>)K D&.>
GC/CM Procurement Method L</>) G-+) A'BY
8/)19(F ! > >BX  >B\
56,0&%$%(2(,F19(F Ul  >B]l  >BJ!
>Q'$*,16,0&,E'12161/61/18$% Ul B>l >BY
: @'$,16,08,E'12161/61/1E$% WL BJ=l  >BJ!
J1%,!E1&860, Ul >BW >BW
F*G)H/"I."$&1"+)<C ) J>)K D&.>
GC/CM Selection Criteria L</>) G-+) A'B>
56(0,!12!K16R!1)%? >{ =BA  >B=t
3,E'1#$%&,IK('+156(0,112!KL16R >=W  :B=3% >B'X
3,E'#$%&, IK('+12, §IF1ZbE X! :BX¥ >B'#
mM&$%(2(0$'(1)E!1) % WBAN UM  Bi=l  >BY
F*G)H/"I."$&1"+)<C ) J>)K D&.>
GC/CM Contract Type L<>) G Ay
e&./'E&. ! X >BW >BY
b1E'/%&E!$!2, IMVI1612(L,FN >U  :BUY  >BN
78&$6%)',,F1.$L(.&.1/6(0,! ! AL BUT B

>k



6'(K"(#-+0)G'&(10/ ) JL><),>K) G+) P&

A'BY
5617,0'F,%(#62IE/, FIMI@d41)+N  =XI [<WM <]=!
5617,0'101E'*6 1K'+IMVN >\l UB B!
b1)E'6&0'(1)!&)(101EMndI@N >Al UXJB] :]BU!
@3$0(%(?108$%(?M@SOIL6IEOL6  :=X!  UBI =B
7618/101+,E(IM@$0'16!EQ16,N =X B! =B\

!

F*G)H/ ) JL><),>K) G-+ ) BSS
Y60+(,0'&63%!F, E(*) =X =BJ* =BJ2
"(),,6,FIE?E", IF,E(*) ! =X =BX =BX
4"510116F()$'(1) ™ =X =Bl =BX
XCIEO+ F&YGN* =X =B=f =B\
@$0(%("2\.$)$,..)" =XI  =B>I =BU
3-41&E, $FL/(1) ! =X :B=1 >B')

*13()$624#$6($9%, 'SR, EI$1#$%&, 112!>1(2!'+,13-41&E IK$E!/6,E,) k!, %E, =

I, (*+,FIE&.112!13-41&E,E!j!>B=U0Y60+(',0'&6$%!C,E(*)!I'=B":0")*(),,6,F!
J?E',.IC,E(*)!I'>B =04"5!b116F()$'(1)!I!>B>]oXC!J0+,F&%()*!I!
=BX;0@$0(%('?!4$)$*,.,}

F*G)6 MB)6-(8&101$-& 1)+ J|_><),f) G+) P&

A'BY)
8K),6 > =X =B>I =BU
C,E(*),67 =X =B\ =BX
56(.$62101)'6$0'T6 =XI =BU =BX
4"5|E&901)'6$0' L6E =XI  =B>t =BU
J'680'&6$%!E&LI01)'680'16E =X =B=f =B\
S115" 5 =X =Bl =BX
b1)'6$0'16!1)%715! =XI =B =B:X
b1)'6$0'16!$)FIC,E(*),6!5 5! =X =B>t =BU
@E%%!" $ 15! =X =B>! =BU

*13()$6H$E6(39%, 'SR, EISI#S%6&, 112!31021'+9,61/$6'(0(/$', FI)!15 " 5<!,%E !

! >p



Architectural Design Architectural Design

Architectural Design

Architectural Design Architectural Design

Class IV!"n#+, '] . Class V!"n#*, '



Class IV!"n#+, '] .
Class V!"n#*, '
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YII,)F(LI"P1J'6&0'&6$%!41F %\ *6,EE(1)\,E&%'E

Project Unit
Cost (Log10)

I"#$%

Contractor Only
PEP

#1&"%%

BIM Use

Designer and
Contractor PEP

1#)$%%%

Quality of

(1(&$% %Y Adoption
R1033!&

Full Team PEP

(1)*%%%

/0*1'2,$%.-,$

3*.,0:2,*0$ />/

3*8,$45*6789
719%
3%,0:2,%0$;.<=$ 1.033%*
1> \

22094 0+
28-6.08.)$ / 210

"#$%&'$S

Facility

RO10#(13

+,-/010&!&2340567010!$+3
A asch0)!'2'4Q 10&1#'3

089***

3*,0:2,*0$ />/

@A<<$B:C$

10*1'2,%
2<-D'O=$E+")$
45*6789

#2=10.2

RMSEA = 0.174, CF1 = .848
124,=28.651," = 0.000

1367

2.368%%*
@A<<$B:C$
10¥1'2,$%.-,$
3*8,$45%6789
719%
3+,0:2,*08;.<=$ 1.033%*
1>/ \
1"4$9%8'S
2.209%+ U
e O
2'8-6.0$:.)$ R2=44.0

2.368%**

1" pHSY&" PHSY6(" 11! pHSYY6(

DO*A+$
J*E'&-*.

R>=179

RMSEA =0.069, CFI = 971
Puay=T7912, p = 0.095

)

>]

)

30

1"#$%8&, () *¢-#,%$% &'

Full Team PEP

Designer and Contractor PEP
Contractor Only PEP

No PEP

“ >
w 0 IS n

"#$%E&' ()%*+,%"-(./%%0(12#3456

g
n

2

3 4
-/(012(34)589%)6(782%9:824;

Full Team PEP

Designer and Contractor PEP
Contractor Only PEP

No PEP

30

26

a

I"HBY6& #()*+#,

2

3 4
789(:;%(<0#/+#=(1>%+3?'%06

e

Full Team PEP

Designer and Contractor PEP
Contractor Only PEP

No PEP

2

3 4
-./&0%)8124%3+#,8&A45)+6(3)27



