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,*%)/010 

 

E" 8%7 675 18*µ7, ;45- +;8 1,2 "1+67µµI#)+ +5@#D;-5 9457?5 6& B-. 67?: 

"6&*$-: *" 6#79+$+ +6?9.µ+6+ 1+) ;"#$;7? 35 "1+67µµI#)+ 467µ+ +;7167I5 

6#+?µ+6)*µ7I: 1+) 0)437#": µ7#3H: +5+;&#$+: (WHO, 2009). E?5";D: 67 @Hµ+ 6&: 

70)1.: +*34%")+:, +;76"%"$ 17)5-5)18 ;#8>%&µ+, ;7? 0"5 145") 0)+1#$*"): 1+) 

";&#"4B") 6&5 1+@&µ"#)5. B-. 6-5 ;"#)**76H#-5 +5@#D;-5. J *?,1"1#)µH5& 

0);%-µ+6)1. "#,+*$+ +;76"%"$ µ)+ +5+%?6)1. µ"%H6& 67? ;#7*0)7#)*µ7I 6&: +A$+: 

*6+6)*6)1.: B-.:, µH*- 6&: 1+6+,#+3.: 6-5 ;#76)µ.*"-5 6-5 (%%.5-5 70&,D5, µ" 

6& µH@707 ;#8@"*&: ;%&#-µ.: ,)+ 6& µ"$-*& 67? 1?1%737#)+17I 1)50I57?, *" 

*?54#6&*& µ" 6&5 ";$;6-*& ;7? H9") *" +?67I: 67 "$07: 6&: "A-6"#)1.: 

;%&#738#&*&:, ,)+ 6&5 ?;4#97?*+ 1+64*6+*& *67 @Hµ+ 6&: 70)1.: +*34%")+: *6& 

9D#+ µ+:. E6897: 6&: 0);%-µ+6)1.: "#,+*$+: "$5+) 5+ "A"64*") 1+64 ;8*7 67 "$07: 

6&: ;%&#738#&*&: +?6.:, ";&#"4B") 6&5 +56$%&'& "58: +68µ7? *67 8%7 @Hµ+ 1+) 

*?5";D: 0)+37#7;7)"$ 6): 70)1H: 67? ;#76)µ.*"):, 0&%+0. 6&5 ;#8@"*& 67? 5+ 

;%&#D*") ,)+ 5+ µ")D*") 675 1?1%737#)+18 1$50?57. K"%)14, µH*- µ)+: +5+%?6)1.: 

H#"?5+: 0&%-µH5-5 ;#76)µ.*"-5, ;#71I;6") 86) 67 "$07: 6&: ;%&#738#&*&: H9") 

µ",4%& ";$;6-*& 6&5 +56$%&'& 6-5 70&,D5. K+ *?µ;"#4*µ+6+ 6&: H#"?5+: 

;"#)%+µ>457?5 6&5 ;+#+6.#&*& 86) 6+ 467µ+ ;7? 0H9@&1+5 0?*4#"*6& 

(+;+)*)807A&) ;%&#738#&*& "16)µ7I5 6&5 +A$+ 6&: *6+6)*6)1.: B-.: *" ?'&%86"#+ 

";$;"0+, *" *9H*& µ" 6+ 467µ+ ;7? 0H9@&1+5 @"6)1. (+)*)807A&) ;%&#738#&*&, 

*67)9"$7 ;7? @+ µ;7#7I*" 5+ +A)7;7)&@"$ ,)+ 6& 0)+µ8#3-*& 6&: +56$%&'&: 6-5 

70&,D5 *9"6)14 µ" 6&5 ;#+,µ+6)1. H16+*& 67? ;#7>%.µ+67: 6&: 70)1.: +*34%")+:. 
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Abstract 

 

Worldwide, more than 1.2 million people die each year in traffic accidents and 

approximately 35 million sustain non-fatal injuries (WJ/, 2009). This global health 

and social problem makes no distinctions and affects the daily life of most people. 

This dissertation is an analytical research of the estimation of the value of statistical 

life, through the willingness-to-pay to reduce traffic risk, in a combination with the 

impact of some external received information on the road safety subject. Our goal is 

to investigate if different kind of information has a different impact in a driver’s 

perception and in his willingness-to-pay. Finally through a stated preference survey 

conducted in Greece, the hypothesis is being confirmed, as there is a significant 

impact in drivers’ perception. Many interesting results are coming of this 

investigation. The most important conclusion is that people who received pessimistic 

information consider the value of statistical life in a higher level, than people who 

received optimistic information 
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1. !"#$%&%' 

 

!"#$ %&'()*+, "#- .+/*0102- 3*4,5/+(6&"*+ *47+%( # 53(47,5/* %*"(/"*/# 3,5 

&3+%4*"&8 *5"2$ "# /"+0µ2 /& 3*0%9/µ+, &383&:,, /", ;<µ* "#- ,:+%2- */'()&+*-, ", 

,3,8, *3,"&)&8 %*+ ", &54="&4, 3)*8/+, "#- /50%&%4+µ<$#- :+3)1µ*"+%2- &40*/8*-. 

!"# /5$<7&+* *%,),5;&8 # 3&4+04*'2 ",5 *$"+%&+µ<$,5 %*+ ",5 /"97,5 "#- &40*/8*-, 

%*;>- %*+ # :,µ2 "1$ %&'*)*81$ ",5 3*49$",- "&=7,5-. 

 

 

1.1. ()"*' +#,-./"$ 

 

!& 3*0%9/µ+, &383&:,, %(;& 749$, 3($1 *39 1.2 &%*",µµ=4+* *$;4>31$ 7($,5$ 

"# 612 ",5- /",5- :49µ,5- %*+ 3&483,5 35 &%*",µµ=4+* ($;413,+ 539%&+$"*+ /& 

"4*5µ*"+/µ,=- %*+ :+(',4&- µ,4'<- *$*3#48*- )901 "4,7*81$ *"57#µ("1$ (WHO, 

2009). !& µ&)<"# ",5 ?*0%9/µ+,5 @40*$+/µ,= A0&8*- 0+* "#$ ,:+%2 */'()&+* (Global 

status report on road safety, 2009), # ,3,8* 34*0µ*",3,+2;#%& 0+* 178 7>4&-, "* 

B*/+%( *3,"&)</µ*"* 2"*$ "* &C2-: 

 

• @+ 7>4&- 7*µ#),= %*+ µ&/*8,5 &+/,:2µ*",- <7,5$ 5D#)9"&4,5- :&8%"&- 

;$#/+µ9"#"*- )901 "4,7*81$ *"57#µ("1$ (21,5 %*+ 19,5 *$( 100.000 

%*",8%,5-), /& /7</# µ& "+- 7>4&- 5D#),= &+/,:2µ*",- (10,3 *$( 100.000 

%*",8%,5-). ?($1 *39 ", 90% "1$ ;*$("1$ 3,5 /5µB*8$,5$ /",5- :49µ,5-, 

34*0µ*",3,+,=$"*+ /& 7>4&- 7*µ#),= %*+ µ&/*8,5 &+/,:2µ*",-, /"+- ,3,8&- 

9µ1- B48/%&"*+ µ9$, ", 48% "1$ :#)1µ<$1$ ,7#µ("1$. @+ :&8%"&- 

;$#/+µ9"#"*- µ&+>$,$"*+ /"*:+*%( "* "&)&5"*8* 40 749$+* /& 3,))<- 7>4&- 

5D#),= &+/,:2µ*",-. E/"9/,, %*+ /& *5"<- "+- 7>4&-, # &µ3),%2 /& ,:+%( 

*"572µ*"* 3*4*µ<$&+ /#µ*$"+%2 *+"8* "4*5µ*"+/µ>$ %*+ µ9$+µ#- *$*3#48*-. 

 

• !7&:9$ ,+ µ+/,8 *39 *5",=- 3,5 3&;*8$,5$ /& "4,7*8* *"572µ*"* &8$*+ 3&6,8, 

3,:#)("&- %*+ ,:#0,8 µ,",/+%)<"*- (0$1/",8 %*+ 1- &5()1",+ 742/"&- ",5 

:49µ,5), &$> ", 3,/,/"9 *5"9 &8$*+ 5D#)9"&4, /"+- '"179"&4&- ,+%,$,µ8&-. 

!"+- 3&4+//9"&4&- 7>4&- "* µ<"4* 3,5 )*µB($,$"*+ :&$ &8$*+ *4%&"( 0+* "#$ 

%()5D# "1$ *$*0%>$ "1$ &5()1"1$ 74#/">$ ",5 :49µ,5. F+* 3*4(:&+0µ* # 

"*7="#"* *3,"&)&8 ", 3+, /#µ*$"+%9 3*4(0,$"* /"* "4,7*8* *"572µ*"* µ& 

3&6,=- %*+ :+%5%)+/"<-, 9µ1- µ9)+- /", 29% "1$ 714>$ &'*4µ96,5$ "* 

B*/+%( %4+"24+* 0+* µ&81/# "#- "*7="#"*- /"+- */"+%<- 3&4+,7<-, &$> /& 
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3,/,/"9 )+09"&4, *39 ", 10% "1$ 714>$, "* µ<"4* *5"( %48$,$"*+ 1- 

*3,"&)&/µ*"+%(.  

 

• G 5+,;<"#/# %*+ # &3+B,)2 %5%),',4+*%>$ $9µ1$ *3,:&+%$=&"*+ *$&3*4%2- 

/& 3,))<- 7>4&-. G *$(3"5C# %*+ # *3,"&)&/µ*"+%2 &'*4µ,02 "#- 

$,µ,;&/8*-, &8$*+ %48/+µ# 0+* µ&81/# '*+$,µ<$1$ 53&4B,)+%2- "*7="#"*- %*+ 

,:20#/#- 539 "#$ &324&+* alcohol, %*;>- %*+ 0+* "#$ *=C#/# 742/#- 

%4($,5-, 6>$#- */'*)&8*-, %*+ 3*+:+%>$ %*;+/µ("1$. H+09"&4&- *39 "+- 

µ+/<- 7>4&-, 0+* "+- ,3,8&- <0+$& # <4&5$*, <7,5$ $9µ,5- 3,5 $* &)<07,5$ %*+ 

",5- 3<$"& 3*4*3($1 3*4(0,$"&- &3+%+$:5$9"#"*-. ?*49), 3,5 ", 90% 

"1$ 714>$, &'*4µ96&+ %(3,+,5 &8:,5- $9µ, 0+* ", alcohol, µ9$, /", 49% 

"1$ 3&4+3">/&1$, ", $9µ+µ, 94+, /50%<$"41/#- alcohol /", *8µ*, &8$*+ 

)+09"&4, 2 8/, µ& 0,05gr/0.1lt, 931- /5$8/"*"*+ *39 ",$ ?*0%9/µ+, 

@40*$+/µ9 A0&8*-. I$"8/",+7* µ9$, /", 40% "1$ 714>$ 53(47&+ $9µ,- 0+* 

"# 742/# %4($,5- ,:#0,= %*+ /5$,:#0,= µ,",/+%)<"*-, &$> µ9$, /", 57% 

*3*+"&8"*+ # 742/# 6>$#- */'*)&8*-, /"* µ34,/"( %*+ 38/1 %*;8/µ*"* ",5 

*5",%+$2",5. I%9µ#, 3*49), 3,5 ", 90% "1$ 714>$ 5D#),= &+/,:2µ*",-, 

:+*;<"&+ %*"())#)# $,µ,;&/8* 0+* "* 3*+:+%( %*;8/µ*"*, µ9$, ", 20% "1$ 

714>$ 7*µ#),= &+/,:2µ*",- <7&+ *$"8/",+7* µ<"4*. 

 

!=µ'1$* µ& "* 3*4*3($1 08$&"*+ *$"+)#3"9, 9"+ /& 3*0%9/µ+* %)8µ*%*, # 

3)&+,D#'8* "1$ 714>$ &'*4µ96&+ 3,)+"+%<- 3,5 :&$ &8$*+ &3*4%&8- 0+* "# B&)"81/# 

"#- ,:+%2- */'()&+*-. I$ %*+ "* "&)&5"*8* 749$+*, <7&+ 3*4*"#4#;&8 µ+* *=C#/# "1$ 

µ<"41$ ,:+%2- */'()&+*- /& 3,))<- 7>4&-, %*;>- <7&+ :,;&8 +:+*8"&4# /#µ*/8* /", 

;<µ* /& :+&;$<- &383&:,, 53(47,5$ *%9µ# 3,))( 34(0µ*"* 3,5 34<3&+ $* 08$,5$. 

J, ;<µ* "#- ,:+%2- */'()&+*- &8$*+ 3,)=3)&54, %*+ 0+* "#$ *$"+µ&">3+/# ",5, 

*3*+"&8"*+ # /5µµ&",72 3,))>$ &3+/"#µ,$+%>$ %)(:1$. K+* /5$",$+/µ<$# 

*3($"#/# /", 349B)#µ* ;* 34<3&+ $* 3&4+)*µB($&+ "#$ *$(3"5C# %*+ "#$ 

&'*4µ,02 µ+*- 3,)5:+(/"*"#- /"4*"#0+%2- 0+* "#$ 349)#D# "1$ ,:+%>$ 

*"57#µ("1$, µ& %*"())#), ,+%,$,µ+%9 539B*;4, 0+* "# )2D# %*"())#)1$ µ<"41$ 

%*+ ", /7&:+*/µ9 :4(/&1$, /"* 3)*8/+* &$9- %*)( ,4+/µ<$,5 74,$,:+*04(µµ*",-. 

 

 

1.2. +01"*/2µ/03 *$" #14536 )"7.&µ$1"*'6 /8%$#2$6 

 

J, ;<µ* "#- ,:+%2- */'()&+*-, ", ,3,8, 931- :+*'*8$&"*+ %*+ *39 "* 3*4*3($1 

/",+7&8*, *3,"&)&8 %,+$1$+%9 349B)#µ*, :&$ %($&+ :+*%48/&+- %*+ &3#4&(6&+ "#$ 
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%*;#µ&4+$2 612 "1$ 3&4+//,"<41$ *$;4>31$. ?,))<- &%/"4*"&8&- %*+ 3,)+"+%<- 

<7,5$ 5+,;&"#;&8 %*"( %*+4,=- 0+* $* &5*+/;#",3,+2/,5$ "#$ %,+$1$8* 0+* ", ;<µ* 

*5"9, /",7&=,$"*- /"#$ *))*02 "#- *$"8)#D#- "1$ *"9µ1$ 0+* "#$ ,:+%2 */'()&+*, 

'<4$,$"*- ", 349B)#µ* «*$"+µ<"13,» µ& "# /5$&8:#/# ",5-. E/"9/, 53(47,5$ 

3,))<- *$"+:4(/&+- ,+ ,3,8&- 53,/"#486,5$ 9"+ "4,µ(6,$"*- %*+ ',B86,$"*- ",$ 

%9/µ,, :&$ <7,5µ& "* &3+;5µ#"( *3,"&)</µ*"*. 

 

G /50%&%4+µ<$# :+3)1µ*"+%2 &40*/8* *3,"&)&8 µ+* *$*)5"+%2 µ&)<"# ",5 

34,/:+,4+/µ,= "#- *C8*- /"*"+/"+%2- 612-, µ</1 "#- %*"*04*'2- "1$ 34,"+µ2/&1$ 

"1$ .))2$1$ ,:#0>$, µ& "# µ<;,:, 349;&/#- 3)#41µ2- 0+* "# µ&81/# ",5 

%5%),',4+*%,= %+$:=$,5, /& /5$(4"#/# µ& "#$ &383"1/# 3,5 <7&+ /& *5",=- ", 

&8:,- "#- &C1"&4+%2- 3)#4,'94#/#-, 0+* "#$ 53(47,5/* %*"(/"*/# /", ;<µ* "#- 

,:+%2- */'()&+*- /"# 7>4* µ*-. @5/+*/"+%( /"#$ 3*4,=/* :+3)1µ*"+%2 &40*/8* 

&3+7&+4,=µ& ", /5$:5*/µ9 :=, :+*',4&"+%>$ *$"+%&+µ<$1$: 

 

• J, /50%,+$1$+,),0+%9 µ<4,-, ", ,3,8, *',4( /"#$ "&7$+%2 34,/:+,4+/µ,= 

"#- *C8*- /"*"+/"+%2- 612-, µ</1 "#- µ&;9:,5 349;&/#- 3)#41µ2-. 

• J, D57,µ&"4+%9 µ<4,-, ", ,3,8, *',4( /",$ "493, 3,5 # 3)#4,'94#/# 0+* 

", ;<µ* "#- ,:+%2- */'()&+*- &3+:4( /"+- 34,"+µ2/&+- "1$ ,:#0>$. 

 

!"97,- "#- :+3)1µ*"+%2- &40*/8*- &8$*+ $* &C&"(/&+ &($ ", &8:,- "#- 3)#4,'94#/#- 

3,5 )*µB($&+ <$*- ,:#09- 0+* "#$ 53(47,5/* %*"(/"*/# /", 7>4, "#- ,:+%2- 

*/'()&+*-, *3,"&)&8 3*4(0,$"* 0+* *))*02 "#- *$"8)#D#- ",5 /", 9), ;<µ* %*+ 

/5$&3>- :+*',4,3,+&8 "+- ,:+%<- ",5 34,"+µ2/&+-, :#)*:2 "#$ 349;&/# ",5 $* 

3)#4>/&+ 0+* $* µ&+>/&+ "#$ 3+;*$9"#"* ,:+%,= *"572µ*",-. .($ # 539;&/# *5"2 

&3+B&B*+1;&8, "9"& , &39µ&$,- 53,-/"97,- &8$*+ # :+&4&=$#/# ",5 B*;µ,= "#- 

&383"1/#- *5"2-.  

 

J&)+%(, µ</1 µ+*- *$*)5"+%2- <4&5$*- :#)1µ<$1$ 34,"+µ2/&1$, 34,%=3"&+ 9"+ ", 

&8:,- "#- 3)#4,'94#/#- 3,5 :<7&"*+ <$*- ,:#09- 0+* ", ;<µ* "#- ,:+%2- */'()&+*- 

&3#4&(6&+ "#$ *$"8)#D# ",5, (4* %*+ "#$ 349;&/# ",5 $* 3)#4>/&+ 0+* $* µ&+1;&8 # 

%5%),',4+*%2 &3+%+$:5$9"#"*. G µ&)<"# %*"*)20&+ /& 3,)= &$:+*'<4,$"* 

*3,"&)</µ*"* %*+ /5µ3&4(/µ*"*, µ& B*/+%9"&4, /5µ3<4*/µ* 9"+ "* (",µ* 3,5 

:<7;#%*$ :5/(4&/"# (*3*+/+9:,C#) 3)#4,'94#/# &%"+µ,=$ "#$ *C8* "#- /"*"+/"+%2- 

612- /& 5D#)9"&4* &383&:*, /& /7</# µ& "* (",µ* 3,5 :<7;#%*$ ;&"+%2 (*+/+9:,C#) 

3)#4,'94#/#. 
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1.3. 93µ' )"7.&µ$1"*'6 /8%$#2$6 

 

!", :&="&4, %&'()*+, 3*4,5/+(6&"*+ *$*)5"+%( ", B+B)+,04*'+%9 539B*;4, ", 

,3,8, *3,"<)&/& "# B(/# "#- µ&;,:,),08*- 3,5 74#/+µ,3,+2;#%& /"# 34(C#. 

?&4+)*µB($&+ "#$ 3&4+04*'2 B*/+%>$ &$$,+>$ %*+ ,4+/µ>$ /7&"+%( µ& ",$ "493, 

34,/:+,4+/µ,= "#- /"*"+/"+%2- 612-, *))( %*+ "+- B*/+%<- 3#0<- <µ3$&5/#- 0+* "# 

;&148* /7&"+%( µ& "#$ &38:4*/# ",5 &8:,5- "#- 3)#4,',48*- /"+- 34,"+µ2/&+- ",5 

%,+$,=. 

 

!", "48", %&'()*+, 3&4+04('&"*+ *$*)5"+%( # µ&;,:,),08* 3,5 *%,),5;2;#%& 0+* "# 

:+&C*0102 "#- <4&5$*- :#)1µ<$#- 34,"8µ#/#-, µ& "# µ<;,:, 349;&/#- 3)#41µ2-. 

I47+%( 3*4,5/+(6&"*+ , /7&:+*/µ9- ",5 &41"#µ*",),08,5, 3,5 3&4+)*µB($&+ %*+ ", 

:+*714+/µ9 ",5 :&80µ*",- /& :=, "57*8* 53,/=$,)* :+*',4&"+%2- 3)#4,'94#/#-. 

I%,),5;&8 , "493,- /5)),02- "1$ :&:,µ<$1$ %*+ # 3&4+04*'2 "1$ B*/+%>$ 

7*4*%"#4+/"+%>$ ",5 :&80µ*",-. J<),-, 3&4+04('&"*+ # &54="&4# %*"#0,48* "1$ 

&C*",µ+%&5µ<$1$ µ,$"<)1$ :+*%4+">$ &3+),0>$ %*+ '5/+%( "* µ,$"<), Logit ", ,3,8, 

&'*4µ9/;#%& /"# /50%&%4+µ<$# µ&)<"#. 

 

!", "<"*4", %&'()*+, 3*4,5/+(6,$"*+ # &3&C&40*/8* "1$ :&:,µ<$1$ %*+ "* 

*3,"&)</µ*"* "#- *$()5/#- :+*%4+">$ &3+),0>$. I%9µ# 3&4+04(',$"*+ *$*)5"+%( 

"* :=, B*/+%( µ,$"<)* 3,5 &'*4µ9/;#%*$, :#)*:2 ", :5*:+%9 %*+ ", :+*"&"*0µ<$, 

Logit, 0+* :+(',4&- 53,%*"#0,48&- ",5 :&80µ*",-, µ& 38$*%&- ",5- *$"8/",+7,5- 

38$*%&- %*+ "#$ ,4;2 ",5- &4µ#$&8*. 

 

J, 3<µ3", %*+ "&)&5"*8, %&'()*+, *3,"&)&8 "# /=$,D# "#- /50%&%4+µ<$#- µ&)<"#- 

%*+ 3&4+)*µB($&+ "* B*/+%( /5µ3&4(/µ*"* 3,5 34,%=3",5$, %*;>- %*+ +:<&- %*+ 

;<µ*"* 0+* 3&4*+"<41 <4&5$* /", µ<)),$. 
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2.1.    
 

 (Value of Statistical Life, VSL), 

 ,  ,    

  VSL,   Stated preference in the valuation of 
interurban road safety  Rizzi     Willingness-to-
pay for reducing fatal accident risk in urban areas: an Internet-based Web page 
stated preference survey    
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 , 
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Eurostat, 2009), 

 

-

  (Who, 2008)  30, 

  

. 

 

 

 

   

 

  

   

 , 

  

 

 

-

 ). 
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 , 

,  
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2.1.2.  
 

Value of Statistical Life, VSL). 

Pearch, 1978). 

o 

(Value of Statistical Life - VSL, Blomquist, 2000). 
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 Hammitt and 

Robinson, 2011), 

 

o o 

- 

 (Hammitt and Robinson, 2011). 

 

 

2.1.3.   
 

 

Human Capital Approach

 

 

 

 

 Willingness-To-Pay, WTP),   . 

Persson and Cedervall, 1991). 
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o  
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  . 

 

 

 

 

2.1.4.  
 

  

Trawen et al., 2000). 

 (Stated Preference), 

  , 

  

 (Green and Srinivasan, 1978). 
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Bates and Terzis, 

1992, Bradley, 1988). 
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 . 

 Kroes and Sheldon, 1986). 

 

 

 

 

 

 

Bates, 1988). 
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2.2.1. Dan Ariely 
 

 

Dan Ariely Predictably Irrational.  
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Dan Ariely 

 

 

 

 

 

 

 

 

 

 

Ian Savage 
 

Ian Savage

An empirical investigation into the effect of psychological perceptions on the 

willingness-to-pay to reduce risk
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Ian Savage 

 

 

 

 o o 

Chicago 

  

 :  

 

  

  (unknown factor) 

 ) 

 

 (

) 

 

): 

 

      
 3.63 3.77 4.54 3.64 
 3.67 2.89 2.53 4.36 
 2.58 3.21 4.33 2.87 

 $14.61 $17.96 $20.78 $46.66 
 

Ian Savage 
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Ian Savage
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�������������������!� �"����� �����	� ���Œ�0���!�.���. �Œ�!�)���0�1���"���Œ�����!�&�����"  
 

stated preference

(Louviere et al., 2000)

-

 . 

 

  

 

  

 

  

  

 

  

  

 

  

min).  
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Rizzi & Ort zar, 2003, Irag en,  Ort zar, 2004, Huber 

& Zwerina

 

 

 

 

      
    AB 

    AB 
    AB 

 
 

 

Hicks
3 

 

 

  

  

  (blocks

Winer, 1971).  



 

28 
 

  

 

  

 

   

 

 

 

 km), 

28 

 

 

 
 

 



 

29 
 

 
  
  

 

 
 

  

 -  
  

 
 

 

):  

 

   
  (min) 

3 -4 -45 
-2 8 -30 
1 -12 -60 

 
 

 



 

30 
 

 

 

 

 

  
 

 
 

 
 

(min) 
1 3 -4 -45 
2 3 8 -60 
3 3 -12 -30 
4 -2 -4 -60 
5 -2 8 -30 
6 -2 -12 -45 
7 1 -4 -30 
8 1 8 -45 
9 1 -12 -60 

10 3 -4 -30 
11 3 8 -45 
12 3 -12 -60 
13 -2 -4 -45 
14 -2 8 -60 
15 -2 -12 -30 
16 1 -4 -60 
17 1 8 -30 
18 1 -12 -45 
19 3 -4 -60 
20 3 8 -30 
21 3 -12 -45 
22 -2 -4 -30 
23 -2 8 -45 
24 -2 -12 -60 
25 1 -4 -45 
26 1 8 -60 
27 1 -12 -30 

 
 

 

 



 

31 
 

: 

 

   
  (min) 

5 24 180 
8 20 210 
6 28 180 

 
 

 

 

 

blocks) 

  3.5,: 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

32 
 

  

 
 

 

 
 

 

Block A 
 

 
 

 
 

(min) 
 

 
 

 
 

(min) 
1 5 24 180 8 20 135 
2 5 20 210 8 28 150 
3 5 28 180 8 16 150 
4 8 24 210 6 20 150 
5 8 20 180 6 28 150 
6 8 28 180 6 16 135 
7 6 24 180 7 20 150 
8 6 20 180 7 28 135 
9 6 28 210 7 16 150 
  

     
  

Block B 
 

 
 

 
 

(min) 
 

 
 

 
 

(min) 
1 5 24 180 8 20 150 
2 5 20 180 8 28 135 
3 5 28 210 8 16 150 
4 8 24 180 6 20 135 
5 8 20 210 6 28 150 
6 8 28 180 6 16 150 
7 6 24 210 7 20 150 
8 6 20 180 7 28 150 
9 6 28 180 7 16 135 
  

     
  

Block C 
 

 
 

 
 

(min) 
 

 
 

 
 

(min) 
1 5 24 210 8 20 150 
2 5 20 180 8 28 150 
3 5 28 180 8 16 135 
4 8 24 180 6 20 150 
5 8 20 180 6 28 135 
6 8 28 210 6 16 150 
7 6 24 180 7 20 135 
8 6 20 210 7 28 150 
9 6 28 180 7 16 150 

 
blocks 

 

 



 

33 
 

blocks 

 

 

Huber and Zwerina

blocks 

Level Balance , Orthogonality, Minimal Level Overlap 

Utility Balance
blocks

 

3.6  

 

   
    (min)  

1 1 -4 -1 -30 -1 
-2 -2 8 2 -45 -2 
-3 3 -12 -3 -60 -3 

 
 

 

 



 

34 
 

, 

 

 

 
      

     
Block A 

 
 

 
 

 
(min) 

  
 

 
 

1 3 -4 -45 
 

3 -1 -2 0 
2 3 8 -60 

 
3 2 -3 2 

3 3 -12 -30 
 

3 -3 -1 -1 
4 -2 -4 -60 

 
-2 -1 -3 -6 

5 -2 8 -30 
 

-2 2 -1 -1 
6 -2 -12 -45 

 
-2 -3 -2 -7 

7 1 -4 -30 
 

1 -1 -1 -1 
8 1 8 -45 

 
1 2 -2 1 

9 1 -12 -60 
 

1 -3 -3 -5 

 
  

 
  

     
Block B 

 
 

 
 

 
(min) 

  
 

 
 

1 3 -4 -30 
 

3 -1 -1 1 
2 3 8 -45 

 
3 2 -2 3 

3 3 -12 -60 
 

3 -3 -3 -3 
4 -2 -4 -45 

 
-2 -1 -2 -5 

5 -2 8 -60 
 

-2 2 -3 -3 
6 -2 -12 -30 

 
-2 -3 -1 -6 

7 1 -4 -60 
 

1 -1 -3 -3 
8 1 8 -30 

 
1 2 -1 2 

9 1 -12 -45 
 

1 -3 -2 -4 

 
  

 
  

     
Block C 

 
 

 
 

 
(min) 

  
 

 
 

1 3 -4 -60 
 

3 -1 -3 -1 
2 3 8 -30 

 
3 2 -1 4 

3 3 -12 -45 
 

3 -3 -2 -2 
4 -2 -4 -30 

 
-2 -1 -1 -4 

5 -2 8 -45 
 

-2 2 -2 -2 
6 -2 -12 -60 

 
-2 -3 -3 -8 

7 1 -4 -45 
 

1 -1 -2 -2 
8 1 8 -60 

 
1 2 -3 0 

9 1 -12 -30 
 

1 -3 -1 -3 
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 (Huber and Zwerina

 

 

  -  

  -  

  -  

  -  

  -  

  -  

 C2, , -8 

 C4, , -  

 C6,  -  

 

,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

36 
 

  

 
 

 

 
 

 

Block A 
 

 
 

 
 

(min) 
 

 
 

 
 

(min) 
1 5 24 3 8 20 2,25 
2 5 20 3,5 8 28 2,5 
3 5 28 3 8 16 2,5 
4 6 24 3,5 8 20 2,5 
5 8 20 3 6 28 2,5 
6 8 16 3 6 28 2,25 
7 6 24 3 7 20 2,5 
8 6 20 3 7 28 2,25 
9 6 28 2,5 7 16 3,5 
  

     
  

Block B 
 

 
 

 
 

(min) 
 

 
 

 
 

(min) 
1 5 24 3 8 20 2,5 
2 5 20 3 8 28 2,25 
3 5 28 3,5 8 16 2,5 
4 6 24 3 8 20 2,25 
5 8 20 3,5 6 28 2,5 
6 8 16 3 6 28 2,5 
7 6 24 3,5 7 20 2,5 
8 6 20 3 7 28 2,5 
9 6 28 2,25 7 16 3 
  

     
  

Block C 
 

 
 

 
 

(min) 
 

 
 

 
 

(min) 
1 5 24 3,5 8 20 2,5 
2 5 28 3 8 20 2,5 
3 5 28 3 8 16 2,25 
4 6 24 3 8 20 2,5 
5 8 20 3 6 28 2,25 
6 8 28 2,5 6 16 3,5 
7 6 24 3 7 20 2,25 
8 6 20 3,5 7 28 2,5 
9 6 28 3 7 16 2,5 

 
, 
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Likert scales (Likert 1932; Richardson 

2002). Antoniou et al., 2007), 

Logit 

 

nested/ ordered logit models).  
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1 / - ID  
1 / - Optimistic  (2  
1 / - Email  (2  
2 / 1 TripPurpose  (5 ) 
2 / 2 TripFrequency ( 5 ) 
2 / 3 TripDuration  (5  
2 / 4  MainRoads   (3 ) 
3 / - QuestionBlock   
3 / - Choice   
4 / 1 DriveExp   
4 / 2 KKmPYear   
4 / 3 AccDriver   
4 / 4 AccPax   
4 / 5 AccInjuries   
4 / 6 RoadSafetyPerception   (3 ) 
4 / 7 DrivingAbilitySelf  (5 ) 
5 / 1 Gender  (2 ) 
5 / 2 Age   
5 / 3 FamilyStatus  (3 ) 
5 / 4 Children   
5 / 5 Education  (3 ) 
5 / 6 Occupation  (8 ) 
5 / 7 Income  (8 ) 
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(Independent and identically distributed error terms

Logit Gumbel 

Probit  

 

 

3.3.3. Logit 
 

Logit   

n J 
j

Vnj 
nj

   
 

Unj=Vnj nj j 
 

Logit nj 
Gumbel 

 

nj 
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Unj

Vnj nj 

n 
i  

 

Pni = Prob(Vni ni > Vnj nj j i) 
= Prob nj nj + Vni - Vnj j i) 

 

 

  

Logit  

 

 

Vnj xnj xnj 
 j  

 

 

 

  

Logit  

 

1. 0< Pni < 1, Vni 

Vnj  j i Pni 

Vnj Pni Logit 
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Logit  

 

 

 
  

Logit 

 

  

 

Logit  

: 
 

 
 

 

 
To  
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Logit   

 

 Logit 

 

 

1. Logit 

 

 

2. Logit 

  

 

 

 

3. 

Logit 

Logit 

 

 

 

3.3.4.  Logit 
 

Logit 

Logit. 

Nested/ Ordered) Logit 
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Logit 

   

 

 

 , U > k1 

 , k1 > U > k2 

 , k2 > U > k3 

 , k3 > U > k4 

 k4 > U 

 

 

, 
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Logit. 

 Logit 

 

 

        R: A language and 

environment for statistical computing  (R Development Core Team, 2010). 

 

  

: 

 

 gdata (Warnes  et  al.,  2010),       

 ggplot2 (Wickham,  2009)  

 MASS (Venables  and  Ripley  2002),   
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4.1.   
 

 

Logit

 

 

  1 

 2 

 3 

 4 

 5 

  

  

-

 

. , 

. 

 

 

Logit

 Logit, 

 

 

   

  0. 

  

  1. 
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4.2.  Logit 
 
 
4.2.1. Logit 
 

 (Binary) Logit 

, , ), 

 

   

 

,  . 

 

 

   
     

 -0,231 0,059 -3,88 
 -2,561 0,218 -11,72 

 -0,241 0,019 -12,59 
        

 820 
AIC 712,88 

 
 1,04 

 ( h) 11,1 
 

Logit  

 

 

   
     

 -0,245 0,083 -2,93 
 -2,435 0,296 -8,23 

 -0,230 0,026 -8,86 
        

 411 
AIC 375,83 

 
 0,94 

  ( h) 9,9 
 

Logit  
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 -0,216 0,085 -2,54 
 -2,705 0,325 -8,33 

 -0,253 0,028 -8,92 
        

 409 
AIC 341,96 

 
 1,17 

 ( h) 12,5 
 

Logit  

 

 

 

 

  

 

  4.1, 4.2 4.3, 

1,04 

0,94 1,17

-  

 

 -

. 

 



59 
 

  

z , 

 AIC 

 AIC 

.  

 

 
4.2.2 Logit 
 

 

 

Logit, 

 ( , , ), 

 

 

 

  

 

 

  

 e-mail ) 
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 . 

 

 : 

( )  ( ). 

 
 

-  

  .  

 
 

 

 

 

 

 

   
     

 1,252 0,469 2,672 
 -0,248 0,064 -3,857 
 -2,638 0,260 -10,133 

 -0,171 0,049 -3,483 
 0,772 0,205 3,760 

 1,252 0,220 5,703 
 -0,621 0,219 -2,840 

 -0,297 0,108 -2,742 
 -0,951 0,226 -4,204 
 -0,825 0,264 -3,129 

-  -0,569 0,241 -2,358 
 819 

AIC 648,64 
 

 0,69 
 ( h) 10,6 

 
Logit  
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 0,534 0,631 0,847 
 -0,260 0,091 -2,871 
 -2,475 0,348 -7,111 

 -0,123 0,066 -1,868 
 0,826 0,290 2,847 

 1,628 0,341 4,777 
 -0,494 0,284 -1,739 

 0,735 0,330 2,231 
 -1,343 0,352 -3,812 

 410 
AIC 338,62 

 
 0,47 

 ( h) 9,5 
 

Logit  

 

 

   
     

 1,845 0,791 2,333 
 -0,239 0,095 -2,504 
 -3,081 0,412 -7,482 

 -0,240 0,077 -3,129 
 0,708 0,311 2,278 

 1,057 0,352 3,003 
 -0,706 0,358 -1,975 

 -0,877 0,199 -4,413 
 -0,691 0,353 -1,957 
 -0,561 0,313 -1,792 
 -1,490 0,452 -3,296 

-  -0,801 0,359 -2,235 
 408 

AIC 303,90 
 

 1,01 
 ( h) 12,9 

 
Logit  

 

 

AIC 

Logit
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. 

0,47 

1,01. -32

+46  

  

1 

Logit 

. 

 

 

 
 

1 Logit 

 

 

-10% Logit, 

 - %.  

 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

Logit

Logit
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4.2.3. Logit   
 

 

e-mail

Logit , , 

),   

 

 

 

 

 

   
     

 -0,196 0,084 -2,319 
 -2,492 0,320 -7,795 

 -0,289 0,029 -9,938 
        

 437 
AIC 340,43 

 
 1,48 

  ( h) 12,7 
 

4:  Logit  
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 -0,231 0,117 -1,968 
 -2,433 0,429 -5,674 

 -0,284 0,039 -7,239 
        

 229 
AIC 186,91 

 
 1,23 

  ( h) 10,5 
 

5 Logit  

 

 

   
     

 -0,157 0,122 -1,289 
 -2,571 0,482 -5,339 

 -0,296 0,044 -6,794 
        

 208 
AIC 158,96 

 
 1,89 

  ( h) 16,4 
 

6 Logit  

 

 

1,48 

1,23 1,89

-17  +28
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e-mail 

 

   
     

 -0,279 0,088 -3,135 
 -2,729 0,313 -8,732 

 -0,200 0,026 -7,567 
        

 383 
AIC 352,24 

 
 0,73 

  ( h) 9,9 
 

Logit e-mail  

 

   
     

 -0,272 0,125 -2,185 
 -2,549 0,429 -5,939 

 -0,180 0,036 -4,978 
        

 182 
AIC 180,25 

 
 0,66 

  ( h) 9,4 
 

Logit e-mail  

 

   
     

 -0,277 0,123 -2,241 
 -2,917 0,458 -6,370 

 -0,220 0,039 -5,678 
        

 201 
AIC 177,09 

 
 0,79 

  ( h) 10,5 
 

Logit e-mail  
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0,73 

0,66 0,79

-9 9

 e-mail

 

  

. 

 

 

 

 

 

e-

mail 

 

1,04

e-mail -30%.  

2  

 

 
 

2  
 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

2

Email
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Logit

e-mail. 

e-mail.  

e-mail,  

 

 

e-mail.  

 

 

Logit 
 

 

Logit 
 

Ordered Logit

, , 

Logit      
 

 

 

k1|2, k2|3, k3|4 k4|5
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 -0,167 0,047 -3,540 
 -1,770 0,145 -12,249 

 -0,128 0,028 -4,651 
        

k 1 | 2 -1,620 0,229 -7,091 
k 2 | 3 -0,653 0,218 -2,993 
k 3 | 4 -0,450 0,217 -2,071 
k 4 | 5 0,846 0,217 3,898 

        
AIC 1981,60 

 
 0,77 

  ( h) 10,6 
 

Logit  

 

   
     

 -0,156 0,067 -2,329 
 -1,472 0,196 -7,508 

 -0,068 0,037 -1,846 
        

k 1 | 2 -1,974 0,317 -6,229 
k 2 | 3 -1,008 0,302 -3,334 
k 3 | 4 -0,804 0,301 -2,672 
k 4 | 5 0,309 0,297 1,038 

        
AIC 1021,08 

 
 0,44 

  ( h) 9,4 
 

Logit  
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 0,128 0,066 1,953 
 -1,386 0,192 -7,236 

 -0,110 0,037 -2,954 
        

k 1 | 2 -1,566 0,312 -5,026 
k 2 | 3 -0,678 0,296 -2,295 
k 3 | 4 -0,503 0,294 -1,713 
k 4 | 5 0,803 0,294 2,730 

        
AIC 1037,38 

 
 0,86 

  ( h) 10,8 
 

Logit  

 
 

 -

-

  z 

AIC 

AIC  

 
 

 Logit 
 



70 
 

 

 

Logit

T Logit 

 

 

   
     

 -0,176 0,048 -3,710 
 -1,900 0,149 -12,712 

 -0,136 0,028 -4,824 
 0,505 0,141 3,577 

 0,854 0,146 5,850 

 -0,277 0,147 -1,892 
 -0,209 0,075 -2,805 

 -0,823 0,154 -5,353 
 -0,686 0,189 -3,629 

-  -0,573 0,162 -3,542 
        

k 1 | 2 -2,217 0,315 -7,039 
k 2 | 3 -1,171 0,304 -3,854 
k 3 | 4 -0,946 0,302 -3,129 
k 4 | 5 0,468 0,299 1,565 

        
AIC   1912,17   

 
 0,77 

  ( h) 10,8 
 

 Logit  
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 -0,161 0,068 -2,378 
 -1,518 0,199 -7,645 

 -0,071 0,037 -1,896 
 -0,238 0,205 -1,160 

 -0,379 0,197 -1,920 
 0,277 0,107 2,578 
 -0,015 0,009 -1,654 

 0,658 0,235 2,801 
        

k 1 | 2 -1,912 0,434 -4,401 
k 2 | 3 -0,925 0,425 -2,179 
k 3 | 4 -0,713 0,424 -1,683 
k 4 | 5 0,446 0,423 1,056 

        
AIC   1011,42   

 
 0,44 

  ( h) 9,4 
 

4:  Logit  
 
 

   
     

 -0,147 0,067 -2,179 
 -1,546 0,202 -7,672 

 -0,120 0,039 -3,082 
 1,105 0,218 5,067 

 0,565 0,217 2,601 
 -0,036 0,013 -2,656 

 -1,764 0,284 -6,203 
-  -0,305 0,227 -1,343 

        
k 1 | 2 -1,799 0,419 -4,298 
k 2 | 3 -0,806 0,404 -1,994 
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