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pt=a =y|v=Qov x=ov; 'OwW lQO QDW}@ hO=YD p=tDL= |@=} RQ= x@ C@Uv xFO=L
ẁ[wt u}= xm [7]'OvDUy |rkv w ptL |xw}W R= xO=iDU= QO \=@DQ= |=Q@ |QDQ=O=vat
u}Or=w xm OwW|t xOy=Wt 3 pmW j@=]t "CU= xOQm jOY R}v Q[=L VywSB QO
=Q =yxw}W R= s=Om Qy =@ |r=tDL= |xFO=L COW 'CWQ QyW |v=DU@O u=Rwt;Vv=O

"Ovvm|t lQO =yxw}W R= s=Om Qy =@ hO=YD p=tDL= R= QDW}@

|wQxO=}B w Q=wv=N|YNW |wQOwN %|=yxw}W� Ovvm|t|y=Qty xUQOt =D =Q u=OvRQi
"OvQ=O |QDW}@ |v=Qov w �xFO=L COW w hO=YD p=tDL=� Q]N R= lQO '�u}Or=w

|xw}W ?=NDv= �pOt 300 R= V}@� |xv=oOvJ C}Hwr pOt CN=OQB G}=Dv
|}x@DQ w O=OaD 'xv=owO 'xDUw}B CQwYx@ =yQ}eDt `=wv= QF= '|v=DU@O u=Rwt;Vv=O QiU
Qo = '0 =OW=@ xDW=Ov Qo = '1 =OW=@ xDW=O |oOvv=Q |xt=v}y=wo QO=t Qo = 'p=Ft |=Q@�
Qo = '1 = OW=@ xDW=O wQOwN l} Q=wv=N Qo = '0 =OW=@ xDW=O wQOwN QiY Q=wv=N
'3 =OW=@ xDW=O wQOwN QDW}@ =} xU Q=wv=N Qo = '2 =OW=@ xDW=O wQOwN wO Q=wv=N
|v=Qov '2 =OwW lQO u=Qov |tm '1 = OwW lQO |v=Qov uwO@ Qo = %|v=Qov x@ `H=Q
|k]vt ?}mQD w �5 =OW=@ u=Qov |r}N w 4 =OW=@ u=Qov '3 =OW=@xDW=O \UwDt

"�4 pwOH� OyO|t u=Wv KQW u}= x@ �\@DQt C=}@O= x@ xHwD =@� =Q =yu;
QO Rwt;Vv=O |}=yvD x@ |wQxO=}B x@ C@Uv u}Or=w |xOWlQO |v=Qov Q}eDt
uOQm ?=NDv= QDtm u=mt= QO u}Or=w |v=Qov QF= R= |m =L '|wQxO=}B |xv} Ro C}@ wr]t
R= "CU= Rwt;Vv=O |xUQOt x@ QiU |=yxw}W Q}=U x@ C@Uv |wQxO=}B |xw}W
|=y|v=Qov u}Or=w |NQ@ |wU R= 'Rwt;Vv=O |}=yvD x@ |wQxO=}B |xw}W QO wQu}=
|xw}W ?=NDv= p=tDL= Vy=m ?Hwt xm OQ=O OwHw u}Or=w Q}=U x@ C@Uv |QDW}@
T} wQU R= xO=iDU= x@ C@Uv u}Or=w |xOWlQO |v=Qov Q}eDt "OwW|t QwmPt QiU
|m =L Ov=wD|t �Rwt;Vv=O |}=yvD x@ |wQxO=}B |xw}W |xv} Ro C}@ wr]t QO� xUQOt
p=tDL= x@ 'OvDUy QDu=Qov xUQOt T} wQU |xw}W x@ C@Uv xm |v}Or=w OW=@ u; R=

"Ovvm|t ?=NDv= �Qo}O |xw}W wO =@ xU}=kt QO� =Q QwmPt |xw}W |QDtm
"=yQ}eDt Q}=U w |v=Qov 'Q]N R= lQO T=U=Q@ CWQ QyW |v=DU@O u=Rwt;Vv=O QiU |xw}W xv=oOvJ C}Hwr pOt G}=Dv "4 pwOH

|Q=O=vat K]U ?} Q[ Q}eDt xv} Ro
0 001 �1 976 C@=F ?} Q[

Q=wv=N |YNW |wQOwN0 000 1 201 Q=wv=N lrtD CLD |wQOwN O=OaD
0 006 0 791 QO=t |oOvv=Q |xt=v}y=wo uDW=O
0 008 0 531 xDiy QO u}Or=w |WRQw sm C}r=ai

0 000 6 890 C@=F ?} Q[

|wQxO=}B

0 000 �0 998 xUQOt x@ xv=N R= |v=oty pkv w ptL x@ |UQDUO
0 000 �0 167 xUQOt =D xv=N R= |wQxO=}B |xOWlQO |v=tR |xrY=i
0 001 �0 709 QO=t Cq}YLD
0 003 �1 532 QOB |oOvv=Q xt=v}y=wo uDW=O
0 000 �0 915 xUQOt x@ Rwt;Vv=O |}=yvD x@ |wQxO=}B QO xOWlQO |v=Qov

0 000 2 826 xUQOt T} wQU OwHw T} wQU0 000 �0 871 xUQOt T} wQU R= Rwt;Vv=O |xO=iDU= QO xOWlQO |v=Qov

LL(0) = �781 113 LL(C) = �701 321 LL(�) = �501 765
�2 = 0 35 �2

c = 0 28
�2[LL(0)� LL(�)] = 575 784 x212(0 01 d:f) = 29 1
�2[LL(C)� LL(�)] = 397 952 x212(0 01 d:f) = 29 1

10 =pkDUt |=yQ}eDt O=OaD 0 =|iO=YD ?}=Q[ O=OaD 12 =pOt ?}=Q[ O=OaD 711 =C=Oy=Wt O=OaD
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yt "xUQOt x@ QiU QO u=mOwm |y=Qty sOa w |y=Qty Q@ u}Or=w |=y|v=Qov w Q]N R= lQO Vkv u}}aD QO xQ}eDtOvJ Tv=} Q=w p}rLD G}=Dv "5 pwOH

F Q=Okt |=yxw}W R= �CQm}r T=}kt� xO=iDU= u=R}t u}ov=}t Q}eDt|y=Qty sOa |y=Qty
�3 10 2 89 1 62 hO=YD p=tDL= "1
��6 60 3 09 2 02 |r=tDL= xFO=L COW "2
���12 20 3 32 1 51 |v=Qov "3
(Wilks 0� = 0 919; F = 2 741; p < 0 01)

"OYQO 1 w 5 '10 Kw]U QO ?}DQD x@ |Q=O=vat Qou=}=tv ?}DQD x@ ��� '�� '�

xUQOt =D xv=N R= |wQxO=}B |v=tR |xrY=i xJ Qy xm|Qw]x@ 'CU= xOt; CUOx@
T} wQU |=yxw}W =@ xU}=kt QO |wQxO=}B |xw}W ?=NDv= x@ u}Or=w p}=tD 'O@=}V}=Ri=
ptL x@ =yQ=wv=N |UQDUO V}=Ri= =@ "O@=}|t Vy=m Q=wv=N |YNW |wQOwN w
|wQxO=}B |xw}W ?=NDv= x@ u}Or=w p}=tD 'xUQOt =D xv=N Q}Ut QO |v=oty pkv w

"O@=}|t Vy=m

=yO=yvW}B w |Ov@`tH "5
?=NDv= |xv}tR QO |rN=O w |rrtr=u}@ Q@Dat C=ar=]t R= |Q=}U@ xm CU=yCOt
|NQ@ Vkv |UQQ@ x@ '�|v=DU@O� uUsm u=Rwt;Vv=O |r}YLD |=yQiU |xw}W
CqmWt |iQ] R= "Ov=xDN=OQB u}Or=w w u=Rwt;Vv=O |a=tDH= - |O=YDk= |=yQ}eDt
x@ u=mOwm uOv=UQ |=Q@ |YNW |=ywQOwN =@ u}Or=w |y=Qty R= |W=v l}i=QD
u=mOwm |Qmi dwr@ w pqkDU= |Q}opmW sOa w u=mOwm |k=J '=wy |oOwr; 'TQ=Ot
|O=YDk= |=yQ}eDt |O=yvW}B |=yCU=}U w C=ar=]t w xDW=O OwHw u=vJty
wQ u}= R= "CU= xDW=Ov QwmPt pmWt pL QO |rta |Q}F-=D uwvm =D |a=tDH= -

|DN=vWu=wQ |=yQ}eDt |NQ@ |R=U|:tm w |UQQ@ =@ =D Ov=xOW u; Q@ u=QoWywSB
QF= w \=@DQ= u=R}t w Vkv '=y|v=Qov w Q]N R= lQO %uwJty �|v=Uv= w |vwQO�
=} w |y=Qty QO u}Or=w QiU |xw}W |Q}os}tYD |ovwoJ QO =Q =yQ}eDt p}@k u}=
|L=Q] |}xt=vWUQB 'Qw_vt u}O@ "Ovvm u}}aD xUQOt x@ QiU QO u=mOwm pqkDU=
QO |}=OD@= swU =D pw= `]=kt u=Rwt;Vv=O u}Or=w \UwD u; p}tmD =@ =D CU= xOW
'xQ}eDtOvJ Tv=} Q=w p}rLD w xv=oOvJ C}Hwr |R=UpOt R= xO=iDU= w CWQ QyW pm
TQ=Ot x@|v=DU@O u=Rwt;Vv=O pkDUt QiU w|y=Qty =@\@DQt|DN=vWu=wQ pt=wa

"OwW |}=U=vW
u}Or=w xm OyO|t u=Wv xQ}eDtOvJ Tv=} Q=w p}rLD w C}Hwr |R=UpOt G}=Dv
xUQOt x@ OwN u=OvRQi |y=Qty sOa CQwY QO CWQ QyW |v=DU@O u=Rwt;Vv=O
u=WOwN xm OvDUy |Dr=L R= �QD?Q][t� QDu=Qov '�xUQOt x@ u=mOwm pkDUt QiU�
xm CU= u}= R= |m =L R}v |Q}PBVWm |xH}Dv "Ovvm |y=Qty xUQOt =D =Q u=OvRQi
?Hwt xUQOt =D lOwm |}=yvD x@ |wQxO=}B x@ C@Uv u}Or=w |=y|v=Qov �1 V}=Ri=
QmP "OwW|t xUQOt x@ QiU QO Q=wv=N |YNW |wQOwN R= xO=iDU= �0 19 V}=Ri=
w u} wOD R= QDCL=Q Q=}U@ u}Or=w |=y|v=Qov `iQ xm CU= C}ty= R�=L xDmv u}=
Ot;QO uwJty� |O=YDk= |=yQ}eDt =@ \=@DQ= QO |Q=PoCU=}U |=QH= XwYN x@
w pkv w ptL uqw�Ut 'Qo}O CQ=@a x@ "CU=yQ=wv=N �lrtD CLD |wQOwN w
uO=O|y=o ; =@ \ki Ovv=wD|t u}Or=w |=y|v=Qov |xr�Ut C}ty= x@ xHwD =@ l}i=QD

u=Rwt;Vv=O u}Or=w xm CU= u; R= |m =L |R=UpOt w p}rLD G}=Dv pm QO
x@ |wQxO=}B |=yxw}W� OwN |v=DU@O u=Rwt;Vv=O pkDUt QiU x@ C@Uv CWQ QyW
QO |oO}J}B ?Hwt pt=a u}= xm OvDUy u=Qov �xUQOt T} wQU w Rwt;Vv=O |}=yvD
Oy=wN Q=wv=N |YNW |wQOwN uwJty |}=yxw}W ?=NDv= w u}Or=w |Q}os}tYD
xH}Dv u}= 'Qo}O p�=Ut =} |reW |=yxeOeO p}rO x@ CU= umtt u}vJty "OW
u}Or=w |y=Qty =@ |wQxO=}B x@ Rwt;Vv=O |}=yvD x@ |wQxO=}B R= xw}W p=kDv= x@ QHvt
QO |v=Qov w Q]N R= lQO |=yQ}eDt Qw[L sOa 'Qo}O xHwD p@=k C=mv R= "OwWv

"CU= Q=wv=N |YNW |wQOwN |xv} Ro
u}Or=w Q]N R= lQO w =y|v=Qov u=R}t \=@DQ= QDj}kO |UQQ@ Qw_vt x@ wQ u}= R=
sOa w Q=wv=N |YNW |wQOwNw u}Or=w =@ |wQxO=}B |=yxw}W� |y=Qty CQwY QO
|wQxO=}B 'Rwt;Vv=O |}=yvD x@ |wQxO=}B 'xUQOt T} wQU� xUQOt =D u=mOwm |y=Qty
xQ}eDtOvJ Tv=} Q=w p}rLD R= �Q@ Qi=Ut |Um =D w 'OL=w Tw@ wD= 'xUQOt =D u=DUwO =@
pOt uOw@ Q=O=vat R= |m =L xQ}eDtOvJ Tv=} Q=w p}rLD G}=Dv "CU= xOW xO=iDU= R}v
|xYqN "CU= xOw@ (Wilks 0� = 0 919; F = 2 741; p < 0 01) |rm
u=Wv QwmPt p}rLD G}=Dv "CU= xOW x�=Q= 5 pwOH QO p}rLD u}= R= pY=L G}=Dv
w Q]N R= lQO 'Ovvm|t |y=Qty xUQOt =D =Q OwN u=OvRQi xm |v}Or=w 'OyO|t

"OvQ=O xUQOt x@ OwN u=OvRQi pkDUt QiU x@ C@Uv |QDtm |=y|v=Qov
l} V}=Ri= OyO|t u=Wv xv=oOvJ C}Hwr pOt |Q}PBVWm G}=Dv u}vJty
?=NDv= p=tDL= Rwt;Vv=O |}=yvD x@ |wQxO=}B x@ C@Uv u}Or=w |=y|v=Qov |OYQO
T} wQU |=yxw}W R= xO=iDU= p=tDL= wVy=m �0 69 =Q Rwt;Vv=O |wQxO=}B |xw}W
"OyO|t V}=Ri= OYQO 0 19 w 0 15 ?}DQD x@ =Q Q=wv=N |YNW |wQOwN w
?@U xUQOt T} wQU |xw}W x@ C@Uv u}Or=w |=y|v=Qov |OYQO l} V}=Ri=

"OwW|t xUQOt T} wQU |xw}W ?=NDv= p=tDL= �0 38 Vy=m
|a=tDH= - |O=YDk= |=yQ}eDt 'C}Hwr pOt |DN=vWu=wQ |=yQ}eDt Q=vm QO
w QOB |oOvv=Q |xt=v}y=wo C}a[w 'Q=wv=N lrtD CLD |wQOwN O=OaD %uwJty
\@DQt w QF-wt |v=DU@O u=Rwt;Vv=O QiU |xw}W ?=NDv= QO QO=t Cq}YLD w QO=t
R= xO=iDU= p=tDL= V}=Ri= ?Hwt Q=wv=N lrtD CLD |wQOwN O=OaD V}=Ri= "CU=
\UwD |wQxO=}B w T} wQU |xw}W wO x@ C@Uv Q=wv=N |YNW |wQOwN |xw}W

"OwW|t u}Or=w
|wQxO=}B |xw}W ?=NDv= QO xDiy QO u}Or=w �uOQm VRQw� |vO@ C}r=ai u=R}t
QDtm u}Or=w Q}=U x@ C@Uv xDiy pw] QO xm |v}Or=w xm |Qw]x@ 'CU= xOW `k=w QF-wt
C@Uv Q=wv=N |YNW |wQOwN =@ |QDW}@ p=tDL= =@ =yu; u=OvRQi 'Ovvm|t VRQw
|wQxO=}B |xOWlQO |v=tR |xrY=i "OvwQ|t xUQOt x@ |wQxO=}B w T} wQU x@
u=Rwt;Vv=O |wQxO=}B =@ \@DQt w QF-wt |]}Lt |=yQ}eDt R= xUQOt =D xv=N R= u}Or=w
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kv|R=U|:tm w \=@DQ= |UQQ@ '|D; C=ar=]t w =yVywSB |=Q@ =yO=yvW}B xrtH R=
?=NDv= Q@u}Or=w|]}LtCU} R |=yVQov w =yQ=Hvy %uwJty|DN=vWu=wQ s}y=it
Qw_vt x@ �|@}mQD C}Hwr %Ovv=t� |rOt CN=OQB w CN=U u}vJty w QiU |=yxw}W
C}@ wr]t `@=wD QO QFw-wt hrDNt |=yQ}eDt QO u}Or=w |xk}rU hqDN= |}=U=vW

"CU= QiU |=yxw}W |xDUUo ?=NDv= pOt

|v=OQOk w QmWD
'CWQ QyW 2 w 1 |x}L=v VQwQB w VRwt; sQDLt uqw�Ut |x}rm R= xr}Uw u}O@
xv=t}tY 'Ov=xOQm |Q=} VywSB |xt=vVUQB p}tmD QO =Q =t xm u=trat 'u=Q}Ot

"OwW|t |v=OQOk

"OvyO V}=Ri= =Q |r}YLD |=yQiU |Q}PB Q}F-=D w |}=Q=m 'xv}tR u}= QO u}Or=w x@
|=yCU=}U '|wQxO=}B |xw}W x@C@Uvu}Or=w |=y|v=Qov QF= wC}ty= x@ xHwD =@
=} QyW K]U QO u=Rwt;Vv=O |=Q@ |wQxO=}B ut}= |=yQ}Ut O=H}= %Ovv=t |OQ@ Q=m
'�xUQOt =D u=mOwm|atH xDUO |wQxO=}B� xUQOt |xO=}B Tw@ wD= uwJty|}=yxt=vQ@
Ov=wD|t |v=oty pkv w ptL \�=Uw |vt}= V}=Ri= w l}i=QD |vt}= p�=Ut VRwt;
u=R}t u}vJty "OwW xw}W u}= ?=NDv= x@ =yv; j} wWD w u}Or=w |=y|v=Qov `iQ |=Q@
|Q=O=vat '�=y|v=Qov u; |B QO w� Q]N lQO R= |r=tDL= |xFO=L COW |xir-wt
|v=DU@O u=mOwm xUQOt x@ QiU |rkv w ptL |=yxw}W ?=NDv= |xwLv QO |}q=@
pkDUt |=yxw}W u}@ QO |r=tDL= C=Q]N x@ C@Uv l =QO= u=R}t pm QO w OvQ=O
QDq=@ 'Ovvm|t |y=Qty OwN xm |}=yxw}W x@ C@Uv u}Or=w \UwD u=mOwm QiU

"CU=

=yCWwv=B
1. risk perception
2. vulnerability
3. subjective assessment of the probability
4. judgment of severity of consequence
5. worry
6. cognition
7. hazard
8. fear
9. dread
10. anxiety
11. models of health behavior
12. health belief model
13. utility maximizing
14. random utility models (RUMs)
15. indicator function
16. independently and identically distributed (IID)
17. Chi-square
18. revealed preference (RP)
19. instruments
20. likert
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