
Ðåñßëçøç

Ç áíÜëõóç ôçò óõìðåñéöïñÜò ôùí ìåôáêéíïõìÝíùí ó÷åôéêÜ ìå ôçí

åðéëïãÞ ôïõ ìåôáöïñéêïý ìÝóïõ áðïôåëåß áíáìöéóâÞôçôá óçìáíôéêü

ðáñÜãïíôá ãéá ôï óùóôü ó÷åäéáóìü êáé ôç óõíå÷Þ âåëôßùóç ôùí

ìåôáöïñéêþí óõóôçìÜôùí ôùí ìåãáëïõðüëåùí, üðùò êáé ôùí ìéêñü-

ôåñùí áóôéêþí êÝíôñùí. Áíôéêåßìåíï ôçò ðáñïýóáò åñãáóßáò åßíáé ç

äéåñåýíçóç ôùí ðáñáãüíôùí ðïõ åðçñåÜæïõí ôçí åðéëïãÞ ôïõ ìåôá-

öïñéêïý ìÝóïõ ãéá ôéò ìåôáêéíÞóåéò ðïõ ãßíïíôáé ðñïò ôï êÝíôñï ìéáò

åëëçíéêÞò åðáñ÷éáêÞò ðüëçò êáé óõãêåêñéìÝíá ôïõ Áãñéíßïõ. Óýì-

öùía ìå ôá áðïôåëÝóìáôá Ýñåõíáò ðïõ Ýãéíå âÜóåé åñùôçìáôïëïãßïõ,

äçìéïõñãÞèçêå ìáèçìáôéêü ðñüôõðï åðéëïãÞò ìåôáöïñéêïý ìÝóïõ

ãéá ôéò ìåôáêéíÞóåéò áõôÝò. Ìå ôçí åöáñìïãÞ ôïõ ðñïôýðïõ ðñïóäéï-

ñßóôçêå ç åëáóôéêüôçôá ôçò æÞôçóçò ìåôáêßíçóçò ìå É.×. áõôïêßíçôï

ùò ðñïò ôï êüóôïò ôçò, ðïõ áðïôåëåß óçìáíôéêü åñãáëåßï ãéá ôïí

ðñïóäéïñéóìü ôùí åðéðôþóåùí áðü ôçí åöáñìïãÞ ìéáò óõãêåêñéìÝ-

íçò óõãêïéíùíéáêÞò ðïëéôéêÞò. ÓõãêåêñéìÝíá, ôï ðñüôõðï åðéëïãÞò

ìÝóïõ åöáñìüóôçêå ãéá äéÜöïñá óåíÜñéá ÷ñÝùóçò ôçò óôÜèìåõóçò

óôï êÝíôñï ôçò ðüëçò êáé âñÝèçêå ôï ðïóïóôü ìåßùóçò ôçò æÞôçóçò

ìåôáêßíçóçò ìå É.×. áõôïêßíçôï ðïõ áíáìÝíåôáé íá ðñïêýøåé. 

1. ÅÉÓÁÃÙÃÇ

Ï ôñüðïò, ìå ôïí ïðïßï åîõðçñåôïýíôáé ïé ìåôáöïñéêÝò

áíÜãêåò ìéáò ðüëçò, áðïôåëåß êáèïñéóôéêü ðáñÜãïíôá ãéá

ôçí êïéíùíéêÞ êáé ïéêïíïìéêÞ áíÜðôõîÞ ôçò. Êáèïñéóôéêü

ñüëï óôï ÷þñï ôùí ìåôáöïñþí êáôÝ÷åé ôï É.×. áõôïêßíçôï, ç

õðÝñìåôñç ÷ñÞóç, üìùò, ôïõ ïðïßïõ Ý÷åé ãßíåé óÞìåñá ðçãÞ

ü÷ëçóçò, ìüëõíóçò êáé ðñüêëçóçò áôõ÷çìÜôùí, ôüóï óôá

êÝíôñá ôùí ìåãáëïõðüëåùí üóï êáé óôá ìéêñüôåñá áóôéêÜ

êÝíôñá, üðïõ ôá êõêëïöïñéáêÜ ðñïâëÞìáôá åßíáé ëéãüôåñï

Ýíôïíá, áëëÜ äéáñêþò ïîýíïíôáé. Óôçí åñãáóßá áõôÞ äéåñåõ-

íÞèçêå ï ôñüðïò ìå ôïí ïðïßï ìåôáêéíïýíôáé ïé êÜôïéêïé ôçò

åõñýôåñçò ðåñéï÷Þò ìéáò åðáñ÷éáêÞò ðüëçò ðñïò ôï êÝíôñï

ôçò. ÓõãêåêñéìÝíá, ç âÜóç äåäïìÝíùí, ðïõ ÷ñçóéìïðïéÞèç-

êå ãéá ôçí Ýñåõíá áõôÞ, áöïñÜ óôï Áãñßíéï ðïõ Ý÷åé 40.934

êáôïßêïõò êáé áðïôåëåß ôï êõñéüôåñï åìðïñéêü êáé ïéêïíïìé-

êü êÝíôñï ôïõ íïìïý Áéôùëïáêáñíáíßáò. Ôá áðáñáßôçôá

óôïé÷åßá óõãêåíôñþèçêáí ìå Ýñåõíá ðïõ Ýãéíå âÜóåé åñùôç-

ìáôïëïãßïõ. Ç åñãáóßá âáóßæåôáé óôç èåùñßá ôçò ìáèçìáôé-

êÞò ðñïóïìïßùóçò ôùí ìåôáöïñþí êáé åéäéêüôåñá óôá ìáèç-

ìáôéêÜ åîáôïìéêåõìÝíá ðñüôõðá åðéëïãÞò ìåôáöïñéêïý

ìÝóïõ. Áí êáé ç áíôßóôïé÷ç âéâëéïãñáößá åßíáé åêôåíÞò,

åöáñìïãÝò ãéá ôçí åðéëïãÞ ìåôáöïñéêïý ìÝóïõ óå åðáñ÷éá-

êÜ áóôéêÜ êÝíôñá åßíáé óðÜíéåò, áöïý ïé ðåñéóóüôåñåò áöï-

ñïýí óå ìåãÜëåò ðüëåéò.

Óôçí åðüìåíç åíüôçôá ðáñïõóéÜæïíôáé ïé óõìâïëéóìïß

êáé ç åðåîÞãçóÞ ôïõò, üðùò ÷ñçóéìïðïéïýíôáé óôï Üñèñï.

Áêïëïõèïýí âáóéêÜ èåùñçôéêÜ óôïé÷åßá ó÷åôéêÜ ìå ôç

ìáèçìáôéêÞ ðñïóïìïßùóç ôùí ìåôáöïñþí êáé ôá ðñüôõðá

åðéëïãÞò ìÝóïõ, êáé óôç óõíÝ÷åéá ðåñéãñÜöåôáé ï ôñüðïò

äéåîáãùãÞò ôçò Ýñåõíáò êáé ôçò åðåîåñãáóßáò ôùí óôïé÷åßùí

ðïõ óõíåëÝãçóáí. ÔÝëïò, ðáñïõóéÜæïíôáé ôï ìáèçìáôéêü

ðñüôõðï åðéëïãÞò ìÝóïõ ðïõ ðñïÝêõøå êáé ôá áðïôåëÝóìá-

ôá ôçò åöáñìïãÞò ôïõ ãéá ìéá ðñïôåéíüìåíç ôéìïëïãéáêÞ

ðïëéôéêÞ óôÜèìåõóçò.

2. ÓÕÌÂÏËÉÓÌÏÉ

U(i): ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ìåôáöïñéêü ìÝóï i

X: ÌåôáâëçôÝò óôç óõíÜñôçóç ÷ñçóéìüôçôáò

a: ÓõíôåëåóôÞò âáñýôçôáò ôùí ìåôáâëçôþí óôç

óõíÜñôçóç ÷ñçóéìüôçôáò

P: Ðéèáíüôçôá åðéëïãÞò ôïõ ìåôáöïñéêïý ìÝóïõ

Ex: Åëáóôéêüôçôá ôçò æÞôçóçò ôïõ ìÝóïõ ùò ðñïò ôç

ìåôáâëçôÞ ×

V: ÓõíôåëåóôÞò Cramer

t: ÐáñÜìåôñïò student -t 

Óõìâïëéóìïß ðïõ ÷ñçóéìïðïéïýíôáé óôï ðñüôõðï åðéëïãÞò

ìÝóïõ:

ZONE: Æþíç ðñïÝëåõóçò ìåôáêßíçóçò

DIST: Áðüóôáóç ìåôáêßíçóçò

COST: Êüóôïò ìåôáêßíçóçò

PURP: Óêïðüò ìåôáêßíçóçò

SEX: Öýëï ìåôáêéíïõìÝíïõ

AGE: Çëéêßá ìåôáêéíïõìÝíïõ

AVAIL: Äéáèåóéìüôçôá É.×. áõôïêéíÞôïõ
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Ðñüôõðï ÅðéëïãÞò ÌÝóïõ ãéá ÌåôáêéíÞóåéò 

ðñïò ôï ÊÝíôñï ôïõ Áãñéíßïõ. 

ÅöáñìïãÞ ãéá ÔéìïëïãéáêÞ ÐïëéôéêÞ ÓôÜèìåõóçò

Ä. ÔÓÁÌÐÏÕËÁÓ

Åðßêïõñïò ÊáèçãçôÞò Å.Ì.Ð.

Á. ÐÁÐÁÄÏÐÏÕËÏÕ

Ðïëéôéêüò Ìç÷áíéêüò Å.Ì.Ð.



3. ÈÅÙÑÇÔÉÊÁ ÓÔÏÉ×ÅÉÁ
3.1. Ôï ðñüôõðï åðéëïãÞò ìÝóïõ

Óêïðüò ôçò ìáèçìáôéêÞò ðñïóïìïßùóçò ôùí ìåôáöïñþí

åßíáé ç ðñüâëåøç ôçò åîÝëéîçò ôçò ìåôáöïñéêÞò æÞôçóçò,

ðñïêåéìÝíïõ íá åêôéìçèïýí óåíÜñéá âåëôßùóçò Þ åðÝêôáóçò

ôïõ ìåôáöïñéêïý äéêôýïõ. ÓõãêåêñéìÝíá, óôü÷ïò ôùí ìáèç-

ìáôéêþí ðñïôýðùí åðéëïãÞò ìÝóïõ åßíáé ç ðñüâëåøç ôçò

åðéëïãÞò ôïõ ìåôáöïñéêïý ìÝóïõ áðü ôï ìåôáêéíïýìåíï ìå

âÜóç ôá êïéíùíéêïïéêïíïìéêÜ ÷áñáêôçñéóôéêÜ ôùí ìåôáêé-

íïõìÝíùí, ôá ÷áñáêôçñéóôéêÜ ôçò ìåôáêßíçóçò êáé ôá ÷áñá-

êôçñéóôéêÜ ôùí äéáèÝóéìùí ìåôáöïñéêþí ìÝóùí.

Ôá ðéèáíïôéêÜ ðñüôõðá åðéëïãÞò ìåôáöïñéêïý ìÝóïõ

åñìçíåýïõí ðþò ïé ìåôáêéíïýìåíïé åðéëÝãïõí ìåôáîý äéáöü-

ñùí áíôáãùíéóôéêþí ìÝóùí. ÊáèÝíá áðü ôá ìÝóá áõôÜ ðåñé-

ãñÜöåôáé áðü ìéá óõíÜñôçóç ÷ñçóéìüôçôáò, óôçí ïðïßá ç

ðéèáíüôçôá åðéëïãÞò ôïõ êÜèå ìÝóïõ áðü ôï ìåôáêéíïýìåíï

åêöñÜæåôáé ìáèçìáôéêÜ óå ó÷Ýóç ìå ôç ÷ñçóéìüôçôÜ ôïõ.

Ç óõíÜñôçóç ÷ñçóéìüôçôáò êÜèå ìåôáêéíïõìÝíïõ i ãéá

ôï ìÝóï k äßíåôáé óôç ãåíéêÞ ôçò ìïñöÞ áðü ôéò ðáñáêÜôù

ó÷Ýóåéò [1], [13]:

Ui,k = Uc,i,k + e

Uc,i,k = a0 + a1 X1,k + a2 X2,k + ... + ar Xr,k (3.1)

üðïõ Uc: ç ÷ñçóéìüôçôá ãéá ôï êÜèå ìÝóï, ðïõ åêôéìÜôáé áðü

ôá éäéáßôåñá ÷áñáêôçñéóôéêÜ ôïõ X, ðïëëáðëáóéáóìÝíá ìå

ôïõò óõíôåëåóôÝò âáñýôçôáò a ôïõ ìïíôÝëïõ êáé e ôï ëÜèïò

óôçí åêôßìçóç.

Ãéá ôçí åñãáóßá áõôÞ ÷ñçóéìïðïéÞèçêå ôï ðïëõùíõìéêü

ëïãáñéèìéêü ðñüôõðï, ôï ïðïßï äßíåé ôçí ðéèáíüôçôá åðéëï-

ãÞò ôïõ ìÝóïõ k áðü ôï ìåôáêéíïýìåíï i, ìÝóù ôçò ó÷Ýóçò

[1]: 

P(k)i = eUk / eUé (3.2)

üðïõ Ui,k ç óõíÜñôçóç ÷ñçóéìüôçôáò ôïõ ìÝóïõ k ãéá ôï

ìåôáêéíïýìåíï i êáé n ôï óýíïëï ôùí áíôáãùíéóôéêþí

ìÝóùí. Ãéá ôçí åêôßìçóç ôùí ðáñáìÝôñùí, áðü ôéò ïðïßåò

åîáñôÜôáé ç åðéëïãÞ ôïõ ìÝóïõ (÷áñáêôçñéóôéêÜ ôïõ ìÝóïõ,

êïéíùíéêïïéêïíïìéêÜ ÷áñáêôçñéóôéêÜ ôïõ ìåôáêéíïõìÝíïõ

êáé ÷áñáêôçñéóôéêÜ ôçò ìåôáêßíçóçò), âÜóåé ôïõ ðïëõùíõìé-

êïý ëïãáñéèìéêïý ðñïôýðïõ ÷ñçóéìïðïéåßôáé ç ìÝèïäïò ôçò

ìÝãéóôçò ðéèáíïöÜíåéáò (Maximum Likelihood) [13].

3.2. Ç åëáóôéêüôçôá ôçò æÞôçóçò

Ïé åëáóôéêüôçôåò, ðïõ åêôéìþíôáé ìÝóù ôïõ ëïãáñéèìé-

êïý ðñïôýðïõ, äßíïõí ôç äõíáôüôçôá íá åêôéìçèåß ï âáèìüò

åõáéóèçóßáò ôçò æÞôçóçò óôç ìåôáâïëÞ ôùí äéáöüñùí ðáñá-

ãüíôùí ðïõ ôçí åðçñåÜæïõí êáé óõíåðþò íá áîéïëïãçèïýí

äéÜöïñåò ðïëéôéêÝò ðïõ ìðïñïýí íá åöáñìïóôïýí óôï ÷þñï

ôùí ìåôáöïñþí.

Ãéá ôï ðñüôõðï ç åëáóôéêüôçôá ôçò æÞôçóçò åíüò ìÝóïõ

k ùò ðñïò ìßá ìåôáâëçôÞ X, ðïõ åìöáíßæåôáé óôç óõíÜñôç-

óç ÷ñçóéìüôçôÜò ôïõ, ðñïóäéïñßæåôáé áðü ôç ó÷Ýóç [4]:

ÅP(k)
Xi = [1 - P(k)] *Xi*aI (3.3)

üðïõ:

P(k) = ç ðéèáíüôçôá åðéëïãÞò ãéá ôï ìÝóï k,

ai = ï óõíôåëåóôÞò âáñýôçôáò ôçò ìåôáâëçôÞò Xi óôç óõíÜñ-

ôçóç ÷ñçóéìüôçôáò ôïõ ìÝóïõ k.

ÂÝâáéá, ç ðáñáðÜíù ó÷Ýóç áðïôåëåß Ýêöñáóç ôçò åëá-

óôéêüôçôáò ôçò æÞôçóçò ãéá êÜèå Ýíá Üôïìï ÷ùñéóôÜ. Ðñï-

êåéìÝíïõ íá åêôéìçèåß ç ìÝóç åëáóôéêüôçôá ãéá ôï óýíïëï

ôïõ ðëçèõóìïý, åöáñìüæåôáé ç ó÷Ýóç [4]:

ÅP(k)
Yj = ÓP(k)*EP(k)

Xi / ÓP(k) (3.4)

4. ÓÕËËÏÃÇ ÔÙÍ ÓÔÏÉ×ÅÉÙÍ
4.1. ÃåíéêÜ

Óôçí ðñïóðÜèåéá ðñïóÝããéóçò êáé êáôáíüçóçò ôïõ ôñü-

ðïõ ëÞøçò áðüöáóçò ãéá ôçí åðéëïãÞ ìåôáöïñéêïý ìÝóïõ

ôùí ìåôáêéíïõìÝíùí ðñïò êÝíôñá åðáñ÷éáêþí ðüëåùí, Þôáí

áðáñáßôçôç ç óõãêÝíôñùóç ðëçñïöïñéþí áðü Ýíá äåßãìá

÷ñçóôþí ôïõ ìåôáöïñéêïý äéêôýïõ êÜðïéáò åðáñ÷éáêÞò

ðüëçò. Ïé ðëçñïöïñßåò áõôÝò óõãêåíôñþèçêáí ìå Ýñåõíá

ðïõ äéåîÞ÷èç óôï êÝíôñï ôçò ðüëçò ôïõ Áãñéíßïõ. Ç Ýñåõíá

Ýãéíå ìå åñùôçìáôïëüãéá Üìåóùí áðáíôÞóåùí. Êáèþò ôçí

åðéëïãÞ ôïõ ìÝóïõ ìåôáöïñÜò ôùí êáôïßêùí åðçñåÜæïõí

ðáñÜãïíôåò, ïé ïðïßïé äéáöÝñïõí áðü ðüëç óå ðüëç, üðùò ï

ðëçèõóìüò, ôï ïäéêü äßêôõï, ôï åðßðåäï åîõðçñÝôçóçò ôùí

äçìïóßùí óõãêïéíùíéþí ê.ô.ë., êñßíåôáé óêüðéìç ç ðáñáêÜ-

ôù ðáñïõóßáóç ôùí éäéáéôÝñùí ãíùñéóìÜôùí ôçò ðüëçò ôïõ

Áãñéíßïõ.

Ôï Áãñßíéï âñßóêåôáé óôï íïìü Áéôùëïáêáñíáíßáò êáé

áðïôåëåß ôï ìåãáëýôåñï ïéêïíïìéêü êáé åìðïñéêü êÝíôñï ôïõ

íïìïý áëëÜ êáé óõãêïéíùíéáêü êüìâï ðïõ óõíäÝåé ôç Íüôéá

ìå ôç ÂïñåéïäõôéêÞ ÅëëÜäá. Óýìöùíá ìå ôá óôïé÷åßá ôçò

áðïãñáöÞò ôçò 17çò Ìáñôßïõ ôïõ 1991, óôï íïìü Áéôùëïá-

êáñíáíßáò áðïãñÜöçóáí óõíïëéêÜ 228.180 êÜôïéêïé, åíþ

óôçí ðüëç ôïõ Áãñéíßïõ 40.934 êÜôïéêïé. Ç åõñýôåñç ðåñéï-

÷Þ ÷áñáêôçñßæåôáé ùò áãñïôéêÞ. Ï ðëçèõóìüò ôçò ðüëçò

åßíáé ìéêôüò, áó÷ïëåßôáé ìå ôï åìðüñéï, ôç ãåùñãßá êáé ôç

âéïôå÷íßá êõñßùò, êáé ìå õðçñåóßåò äåõôåñåõüíôùò.

Ç ðüëç ôïõ Áãñéíßïõ Ý÷åé åðåêôáèåß êáé óõíå÷ßæåé íá åðå-

êôåßíåôáé áêôéíùôÜ áðü ôï êÝíôñï ðñïò ôçí ðåñéöÝñåéá. Ïé

äñüìïé, ðïõ åîõðçñåôïýí ôçí êõêëïöïñßá óôï êÝíôñï ôçò

ðüëçò, åßíáé áñêåôÜ óôåíïß, ïðüôå êáé äçìéïõñãïýíôáé óïâá-

ñÜ êõêëïöïñéáêÜ ðñïâëÞìáôá êáé ðñïâëÞìáôá óôÜèìåõóçò.

Ïé õðÜñ÷ïõóåò ëåùöïñåéáêÝò ãñáììÝò äçìéïõñãÞèçêáí,

ðñïêåéìÝíïõ íá åîõðçñåôïýí ôïõò êáôïßêïõò ôùí ãåéôïíéêþí

äÞìùí êáé êïéíïôÞôùí ðïõ êéíïýíôáé ðñïò ôï êÝíôñï ôïõ

i

n

=
∑

1
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Áãñéíßïõ. Ïé ãñáììÝò áõôÝò åîõðçñåôïýí êáé ôïõò êáôïßêïõò

ôçò ðüëçò áêïëïõèþíôáò äéáäñïìÞ áðü ôï Ýíá Üêñï ôçò óôï

Üëëï, áëëÜ äåí ÷ñçóéìïðïéïýíôáé áðü áõôïýò.

Éäéáßôåñç ìÝñéìíá ãéá ôç óôÜèìåõóç ôùí áõôïêéíÞôùí

óôçí ðüëç äåí õðÜñ÷åé. Ç ðëåéïøçößá ôùí åðéóêåðôþí ôïõ

êÝíôñïõ, ðïõ êéíåßôáé ìå É.×. áõôïêßíçôï, óôáèìåýåé ðáñÜ ôï

êñÜóðåäï. Óýìöùíá ìå ôá ðáñáðÜíù, ôá éäéáßôåñá ãíùñß-

óìáôá ôçò ðüëçò ôïõ Áãñéíßïõ äåí öáßíåôáé íá áðÝ÷ïõí áðü

åêåßíá åíüò åðáñ÷éáêïý áóôéêïý êÝíôñïõ óôçí ÅëëÜäá. 

4.2. Ôï åñùôçìáôïëüãéï 

Ôï åñùôçìáôïëüãéï äéáìïñöþèçêå Ýôóé, þóôå íá óõëëÝ-

îåé óôïé÷åßá ùò ðñïò ôá êïéíùíéêïïéêïíïìéêÜ ÷áñáêôçñéóôé-

êÜ ôïõ åñùôùìÝíïõ, ôá ÷áñáêôçñéóôéêÜ ôçò ìåôáêßíçóçò

ðïõ ðñáãìáôïðïßçóå êáé ôá ÷áñáêôçñéóôéêÜ ôïõ ìÝóïõ ðïõ

åðÝëåîå (óôïé÷åßá óôá ïðïßá âáóßæïíôáé ôá ðéèáíïôéêÜ ðñü-

ôõðá åðéëïãÞò ìÝóïõ, üðùò áíáöÝñåôáé óôçí ðáñÜãñáöï

3.1). ÅðéðëÝïí, ðñïêåéìÝíïõ íá åõñåèåß ç åëáóôéêüôçôá ôçò

æÞôçóçò ãéá ìåôáêéíÞóåéò ìå É.×. áõôïêßíçôï, õðÞñ÷å åñþôç-

óç ó÷åôéêÜ ìå ôïí ôñüðï óôÜèìåõóçò óôçí ðåñßðôùóç ðïõ

÷ñçóéìïðïéÞèçêå. ¸ôóé êáôáñôßóôçêå Ýíáò âáóéêüò óêåëå-

ôüò åñùôÞóåùí ðïõ óôü÷ï ôïõò åß÷áí íá áíôëÞóïõí ôá ðáñá-

êÜôù óôïé÷åßá:

1. Ùò ðñïò ôá êïéíùíéêïïéêïíïìéêÜ ÷áñáêôçñéóôéêÜ ôïõ

áôüìïõ:

- çëéêßá,

- öýëï,

- åðÜããåëìá,

- éäéïêôçóßá É.×.,

- ÷ñüíéá äéáìïíÞò ôïõ óôçí ßäéá óõíïéêßá.

2. Ùò ðñïò ôá ÷áñáêôçñéóôéêÜ ôïõ ìÝóïõ ðïõ ÷ñçóéìïðïß-

çóå ï ìåôáêéíïýìåíïò:

- ÷ñüíïò ìåôáêßíçóçò,

- êüóôïò ìåôáêßíçóçò,

- ëüãïò åðéëïãÞò ôïõ óõãêåêñéìÝíïõ ìÝóïõ.

3. Ùò ðñïò ôá ÷áñáêôçñéóôéêÜ ôçò ìåôáêßíçóçò:

- áðüóôáóç ðïõ Ý÷åé äéáíýóåé ï ìåôáêéíïýìåíïò,

- óêïðüò ãéá ôïí ïðïßï ìåôáêéíÞèçêå,

- ï áñéèìüò ôùí äéáöïñåôéêþí ÷þñùí/ôüðùí ðïõ ðñïâëÝ-

ðåôáé íá åðéóêåöèåß óõíïëéêÜ ï ìåôáêéíïýìåíïò ðñéí áðü

ôçí åðéóôñïöÞ ôïõ,

- ç þñá Ýíáñîçò ôçò ìåôáêßíçóçò êáé ç óõíïëéêÞ äéÜñ-

êåéá ðáñáìïíÞò óôï êÝíôñï ôçò ðüëçò.

4.3. Ç äéåîáãùãÞ ôçò Ýñåõíáò

Ç Ýñåõíá Ýãéíå ìéá ôõðéêÞ êáèçìåñéíÞ çìÝñá Ýôóé, þóôå

íá áíôéðñïóùðåýåé üóï ôï äõíáôüí ðåñéóóüôåñï ôéò êáèçìå-

ñéíÝò ìåôáêéíÞóåéò ðïõ ãßíïíôáé ðñïò ôï êÝíôñï ôçò ðüëçò.

Ïé êáéñéêÝò óõíèÞêåò Þôáí êáëÝò êáé óõíåðþò äåí åðçñÝá-

óáí ôï ìåãÜëï ðïóïóôü ôùí ìåôáêéíïõìÝíùí ðïõ ðñïôéìïýí

íá êéíïýíôáé ðåæïß. Ç Ýñåõíá îåêßíçóå óôéò 7:00 ôï ðñùß êáé

óõíå÷ßóôçêå ìÝ÷ñé ôéò 17:00 ôï áðüãåõìá. ÊÜëõøå ôçí

ðåñéï÷Þ üðïõ óõãêåíôñþíåôáé ç åìðïñéêÞ, äéïéêçôéêÞ (õðç-

ñåóßåò) êáé ïéêïíïìéêÞ äñáóôçñéüôçôá ôçò ðüëçò êáé ç ïðïßá

áðïôåëåß êáé ôï êÝíôñï ôçò.

Ï áñéèìüò ôùí ìåôáêéíïõìÝíùí, ðïõ áðÜíôçóå óôï åñù-

ôçìáôïëüãéï, Þôáí 363, ðïõ áíôéóôïé÷åß óôï 40% ôùí äéáíå-

ìçèÝíôùí åñùôçìáôïëïãßùí. 

5. ÅÐÅÎÅÑÃÁÓÉÁ ÔÏÕ ÄÅÉÃÌÁÔÏÓ 
5.1. ¸ëåã÷ïò åðÜñêåéáò ôïõ äåßãìáôïò êáé Ýëåã÷ïò áíå-

îáñôçóßáò ôùí ìåôáâëçôþí

ÂÜóåé ôçò áêïëïõèïýìåíçò ðñáêôéêÞò óå äåéãìáôïëç-

øßåò, ôï áðáéôïýìåíï ìÝãåèïò ôïõ äåßãìáôïò êáèïñßæåôáé áðü

ôï áðïäåêôü ðïóïóôü ëÜèïõò óôç ìåôñþìåíç ìåôáâëçôÞ êáé

ôï æçôïýìåíï åðßðåäï óçìáíôéêüôçôáò âÜóåé ôçò ó÷Ýóçò:

n = N / [1+(e2(N-1)/z2 pq] (3.5)

üðïõ n ôï áðáéôïýìåíï ìÝãåèïò ôïõ äåßãìáôïò, Í ôï ìÝãåèïò

ôïõ ðëçèõóìïý, e ôï áðüëõôï óöÜëìá, z ç óôáèåñÜ ôçò

êáíïíéêÞò êáôáíïìÞò.

ÊáôÜ óõíÝðåéá, ãéá e = 0,055 êáé p = q = 0,50, êáé Í ßóï

ìå 14.000 (ôï ìÝãåèïò ôïõ ðëçèõóìïý N åêôéìÞèçêå ìå âÜóç

ìåëÝôç ðïõ áöïñïýóå óôéò ìåôáêéíÞóåéò ðñïò ôï êÝíôñï ôçò

Êáñäßôóáò êáé óýìöùíá ìå ôçí ïðïßá óôç æþíç ìå ôéò ðåñéó-

óüôåñåò ðñïóåëêõüìåíåò ìåôáêéíÞóåéò äéåíåñãïýíôáé êáèç-

ìåñéíÜ 12.263 ìåôáêéíÞóåéò) ðñïÝêõøå ôï áðáéôïýìåíï

ìÝãåèïò ôïõ äåßãìáôïò n = 310.

ÌåôÜ áðü åðéôõ÷Þ Ýëåã÷ï åðÜñêåéáò ôïõ äåßãìáôïò, áêï-

ëïýèçóå ç åðåîåñãáóßá ôùí óôïé÷åßùí ðïõ óõíåëÝãçóáí.

ÐñïêåéìÝíïõ íá ãßíåé ìéá ðñþôç áíáãíþñéóç ôùí ìåôáâëç-

ôþí ðïõ ó÷åôßæïíôáé ìå ôçí åðéëïãÞ ôïõ ìåôáöïñéêïý ìÝóïõ

(êáé óõíåðþò åêåßíùí ðïõ ðñÝðåé íá óõìðåñéëçöèïýí óôéò

óõíáñôÞóåéò ÷ñçóéìüôçôáò ôïõ ìïíôÝëïõ), Ýãéíå ï Ýëåã÷ïò

áíåîáñôçóßáò ôïõò ìå ôçí åðéëïãÞ ìÝóïõ. Ï Ýëåã÷ïò áõôüò

Ýãéíå ìå ôç äçìéïõñãßá ðéíÜêùí óõíÜöåéáò êáé ìå ôçí åöáñ-

ìïãÞ ôïõ åëÝã÷ïõ Test-X2. ÐáñáêÜôù ðáñïõóéÜæïíôáé ïé

ìåôáâëçôÝò, ïé ïðïßåò âñÝèçêáí åîáñôçìÝíåò ìå ôçí åðéëïãÞ

ôïõ ìåôáöïñéêïý ìÝóïõ, êáèþò êáé ï óõíôåëåóôÞò Cramer V

ãéá êÜèå ìßá áðü áõôÝò, ï ïðïßïò äåß÷íåé ôï âáèìü åîÜñôçóÞò

ôïõò.

1. áðüóôáóç ìåôáêßíçóçò V=0.4219,

2. öýëï ìåôáêéíïõìÝíïõ V=0.3838,

3. ëüãïò åðéëïãÞò ôïõ ìÝóïõ ìåôáöïñÜò V=0.3191,

4. êüóôïò ìåôáêßíçóçò V=0.2856,

5. óêïðüò ìåôáêßíçóçò V=0.2709,

6. ÷ñüíïò ìåôáêßíçóçò V=0.2457,
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7. åðÜããåëìá ìåôáêéíïõìÝíïõ V=0.2333,

8. çëéêßá ìåôáêéíïõìÝíïõ V=0.2195,

9. ðñïÝëåõóç ìåôáêßíçóçò V=0.2038.

5.2. Ðñüôõðï ìåôáêéíÞóåùí

Ôï ðñüôõðï ìåôáêéíÞóåùí, ðïõ ðåñéãñÜöåôáé ðáñáêÜôù,

ðñïÝêõøå âÜóåé ôùí óôïé÷åßùí ðïõ óõãêåíôñþèçêáí ìå ôï

åñùôçìáôïëüãéï êáé ìå ôç âïÞèåéá ôïõ ðñïãñÜììáôïò

ALOGIT Version 3F/2 (652). ÂÜóåé ôïõ ðñïãñÜììáôïò

áõôïý åêôéìÞèçêáí ïé óõíôåëåóôÝò a ãéá ôéò äéÜöïñåò ìåôá-

âëçôÝò êáé ðñïÝêõøáí ïé óõíáñôÞóåéò ÷ñçóéìüôçôáò ãéá Ýîé

åíáëëáêôéêÜ ìåôáöïñéêÜ ìÝóá. Åðßóçò, åêôéìÞèçêå ï óõíôå-

ëåóôÞò student-t ãéá ôçí êÜèå ìåôáâëçôÞ, ï ïðïßïò áðïôåëåß

ìÝôñï ãéá ôç óçìáíôéêüôçôá ôùí óõíôåëåóôþí a. ÌÝóù ôïõ

óõíôåëåóôÞ ñ2 êñßèçêå ï âáèìüò ðñïóáñìïãÞò ôïõ ðñïôý-

ðïõ. Óçìåéþíåôáé üôé Ýíäåéîç ãéá ôï ðïéåò ìåôáâëçôÝò óõìðå-

ñéëáìâÜíïôáé óå êÜèå ìßá áðü ôéò óõíáñôÞóåéò ÷ñçóéìüôçôáò

áðïôåëåß ï óõíôåëåóôÞò a, ï óõíôåëåóôÞò student-t, êáèþò

êáé ï óõíôåëåóôÞò ñ2 ðñïóáñìïãÞò ôïõ ìïíôÝëïõ. Ìå äéáäï-

÷éêÝò äïêéìÝò êáé ÷ñçóéìïðïéþíôáò ôéò ìåôáâëçôÝò ðïõ âñÝ-

èçêáí åîáñôçìÝíåò áðü ôçí åðéëïãÞ ìÝóïõ (ðáñÜãñáöïò 5.1)

ðñïóäéïñßóôçêáí ïé óõíáñôÞóåéò ÷ñçóéìüôçôáò, ïé ïðïßåò

Ýäùóáí êáé ôç âÝëôéóôç ðñïóáñìïãÞ ôïõ ðñïôýðïõ óôï äåßãìá.

Ôá Ýîé åíáëëáêôéêÜ ìÝóá/ôñüðïé ìåôáöïñÜò, ðïõ åîåôÜ-

óôçêáí óôçí åñãáóßá áõôÞ, åßíáé ôá åîÞò:

1. É.×. ùò ïäçãüò,

2. É.×. ùò åðéâÜôçò,

3. Äßêõêëï,

4. Ëåùöïñåßï,

5. Ôáîß,

6. ÂÜäéóìá.

Ïé óõíáñôÞóåéò ÷ñçóéìüôçôáò ãéá Ýíá ìåôáêéíïýìåíï êáé

ãéá êÜèå åíáëëáêôéêü ìÝóï/ôñüðï ìåôáöïñÜò ðñïÝêõøáí

ìåôÜ ôçí åêôßìçóç ôùí óõíôåëåóôþí ôùí ìåôáâëçôþí ìå

åöáñìïãÞ ôçò ìåèüäïõ ôçò ìÝãéóôçò ðéèáíïöÜíåéáò êáé

Ý÷ïõí ùò åîÞò:

Åíáëëáêôéêü ìÝóï 1: É.×. ïäçãüò

U1 = 0.0986 - 0.337xZONE + 0,1164xDIST

- 0.2465x10-2xCOSTA + 1.092xPURP1 +0.3477xPURP2 

+ 0.318x10-1xDURAT- 0.7846xSEX + 0.9939x102xAVAIL

Åíáëëáêôéêü ìÝóï 2: É.×. åðéâÜôçò

U2 = -1.667 + 0.1406xPURP2 + 0.3542xSEX

Åíáëëáêôéêü ìÝóï 3: Äßêõêëï

U3 = 0.8418 - 0.2465x10-2xCOSTM + 0.2846xPURP3-

0.6544xAGE

Åíáëëáêôéêü ìÝóï 4: Ëåùöïñåßï

U4 = -1.016 - 3.21xZONE + 0.0264xDIST -

0.2465x102xCOSTB+ 1.120xPURP3 + 1.843xPURP4 -

0.05978xAGE

Åíáëëáêôéêü ìÝóï 5: Ôáîß

U5 = -0.2465x10-2xCOSTT + 0.259xSEX

Åíáëëáêôéêü ìÝóï 6: ÂÜäéóìá

U6 = 2.847 + 0.282xZONE - 2.73xDIST

üðïõ:

ZONE: ÐñïÝëåõóç ìåôáêßíçóçò

Óýìöùíá ìå ôéò áðáíôÞóåéò ôùí ìåôáêéíïõìÝíùí, ç

ìåôáâëçôÞ áõôÞ ëáìâÜíåé ôéò åîÞò êùäéêïðïéçìÝíåò ôéìÝò:

l 0: üôáí æþíç ðñïÝëåõóçò åßíáé óõíïéêßá åêôüò ôçò ðüëçò,

l 1: üôáí æþíç ðñïÝëåõóçò åßíáé óõíïéêßá åíôüò ôçò ðüëçò.

DIST: Áðüóôáóç ìåôáêßíçóçò 

Ç ìåôáâëçôÞ áõôÞ ëáìâÜíåé ôéìÝò óå ìÝôñá êáé ðáñïõ-

óéÜæåé ôçí áðüóôáóç ôçò ìåôáêßíçóçò áðü ôçí ðñïÝëåõóç

óôïí ðñïïñéóìü, üðùò äçëþèçêå áðü ôïí åñùôþìåíï.

COSTA, COSTM, COSTB: Êüóôïò ìåôáêßíçóçò ãéá ôï

É.×. ùò ïäçãüò, ôï äßêõêëï êáé ôï ëåùöïñåßï áíôßóôïé÷á

Ïé ìåôáâëçôÝò áõôÝò ëáìâÜíïõí ôéìÝò óå äñá÷ìÝò. Ôï

êüóôïò ìåôáêßíçóçò ãéá ôï É.×. ùò åðéâÜôçò êáé ãéá ôï âÜäé-

óìá Þôáí ìçäÝí.

PURP: Óêïðüò ìåôáêßíçóçò

ÓõãêåêñéìÝíá:

PURP1: ï óêïðüò ìåôáêßíçóçò, üôáí áöïñÜ óå åñãáóßá

ùò åëåýèåñïò åðáããåëìáôßáò. 

Êùäéêïðïßçóç: PURP = PURP1, äéáöïñåôéêÜ = 0.

PURP2: ï óêïðüò ìåôáêßíçóçò, üôáí áöïñÜ óå åñãáóßá

ùò õðÜëëçëïò. 

Êùäéêïðïßçóç: PURP = PURP2, äéáöïñåôéêÜ = 0.

PURP3: ï óêïðüò ìåôáêßíçóçò, üôáí áöïñÜ óå óðïõäÝò.

Êùäéêïðïßçóç: PURP = PURP3, äéáöïñåôéêÜ = 0.

PURP4: o óêïðüò ìåôáêßíçóçò, üôáí áöïñÜ óå Üëëï

ëüãï (øþíéá, óõíáëëáãÞ ìå ôñÜðåæá ê.ô.ë.). 

Êùäéêïðïßçóç: PURP=PURP4, äéáöïñåôéêÜ = 0.

SEX: Öýëï ôïõ ìåôáêéíïõìÝíïõ

Ç ìåôáâëçôÞ áõôÞ, ðñïêåéìÝíïõ íá óõìðåñéëçöèåß óôï

ðáñáðÜíù ðñüôõðï, ëáìâÜíåé, óýìöùíá ìå ôéò áðáíôÞóåéò

ôùí ìåôáêéíïõìÝíùí, ôéò åîÞò êùäéêïðïéçìÝíåò ôéìÝò:

0: üôáí ôï öýëï ôïõ ìåôáêéíïõìÝíïõ åßíáé Üíôñáò,

1: üôáí ôï öýëï ôïõ ìåôáêéíïõìÝíïõ åßíáé ãõíáßêá.

AGE: Çëéêßá ôïõ ìåôáêéíïõìÝíïõ

Ç ìåôáâëçôÞ áõôÞ, ðñïêåéìÝíïõ íá óõìðåñéëçöèåß óôï

ðáñáðÜíù ðñüôõðï, ëáìâÜíåé, óýìöùíá ìå ôéò áðáíôÞóåéò

ôùí ìåôáêéíïõìÝíùí, ôéò åîÞò êùäéêïðïéçìÝíåò ôéìÝò:
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l Age = 1, 2, 3, 4, 5 ãéá ôéò çëéêßåò �íåüôåñïò áðü 20�, 20-

29, 30-39, 40-49, �50 êáé ðÜíù�, áíôßóôïé÷á.

AVAIL: Äéáèåóéìüôçôá É.×. áõôïêéíÞôïõ óå ðïóïóôü

åðß ôoéò åêáôü

Ç ìåôáâëçôÞ áõôÞ ðáßñíåé, óýìöùíá ìå ôéò áðáíôÞóåéò

ôùí ìåôáêéíïõìÝíùí, ôéìÝò óå ðïóïóôü åðß ôoéò åêáôü (ð.÷.

Ýíá É.×. óå ìßá ïéêïãÝíåéá ôåóóÜñùí áôüìùí áíôéóôïé÷åß óå

AVAIL=25%)

5.3. ÐñïóáñìïãÞ ôïõ ìïíôÝëïõ

Ïé ìåôáâëçôÝò êáé ïé áíôßóôïé÷ïé åêôéìçèÝíôåò óõíôåëå-

óôÝò, ðïõ óõìðåñéëÞöèçêáí óôï ðñüôõðï, êáèþò êáé ïé ôéìÝò

ôçò ðáñáìÝôñïõ student-t ðáñïõóéÜæïíôáé óõãêåíôñùôéêÜ

óôïí ðßíáêá 1.

Ôï èåôéêü Þ áñíçôéêü ðñüóçìï ôùí óõíôåëåóôþí ôùí

ìåôáâëçôþí óçìáßíåé ôçí áýîçóç Þ ôç ìåßùóç, áíôßóôïé÷á,

ôçò ÷ñçóéìüôçôáò, üôáí ç ôéìÞ ôçò ìåôáâëçôÞò áõîÜíåé.

¼ðùò áíáöÝñåôáé óôç ó÷åôéêÞ âéâëéïãñáößá, ïé ôéìÝò ôçò

ðáñáìÝôñïõ student-t èá ðñÝðåé íá åßíáé óçìáíôéêÜ äéÜöïñåò

ôïõ ìçäåíüò. Óýìöùíá, üìùò, ìå ðïëëïýò åñåõíçôÝò [13],

[4], åßíáé äõíáôüí íá ðáñáìåßíïõí óôï ðñüôõðï ìåôáâëçôÝò

ìå ó÷åôéêÜ ìéêñü óõíôåëåóôÞ, áöïý ç ìéêñÞ áõôÞ ôéìÞ äåí

óçìáßíåé ôçí áõôüìáôç áðüññéøç ôçò ìåôáâëçôÞò.

Ç ðñïóáñìïãÞ ôïõ ìïíôÝëïõ óôï äåßãìá êñßíåôáé éêáíï-

ðïéçôéêÞ äåäïìÝíçò ôçò ôéìÞò ôïõ óõíôåëåóôÞ ñ2, ç ïðïßá êáé

ðñïÝêõøå ßóç ìå 0,3405. ÔéìÝò, ðïõ êõìáßíïíôáé ãýñù óôï

0,4, èåùñïýíôáé ðïëý éêáíïðïéçôéêÝò [13].

6. ÁÍÁËÕÓÇ ÊÁÉ Ó×ÏËÉÁÓÌÏÓ ÔÙÍ

ÁÐÏÔÅËÅÓÌÁÔÙÍ

Ôá êõñéüôåñá óõìðåñÜóìáôá, ðïõ ðñïêýðôïõí áðü ôçí

áíÜëõóç ôùí óôïé÷åßùí ôïõ ðñïôýðïõ, åßíáé ôá åîÞò:

ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ôï ìÝóï 1: É.×. ïäçãüò

Ç áñíçôéêÞ ôéìÞ ôïõ óõíôåëåóôÞ ãéá ôç æþíç ðñïÝëåõóçò

äçëþíåé üôé ìå ôçí áýîçóç ôçò êùäéêïðïéçìÝíçò ôéìÞò ôçò
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Ðßíáêáò1: ÔéìÝò ôùí óõíôåëåóôþí ôùí ìåôáâëçôþí êáé ôçò ðáñáìÝôñïõ student-t.

Table 1: Values of the coefficients of variables and the student-t parameter.



æþíçò ðñïÝëåõóçò áðü 0, ðïõ áíôéóôïé÷åß óå ìåôáêéíÞóåéò ìå

ðñïÝëåõóç Üëëïõò äÞìïõò, óå 1, ðïõ áíôéóôïé÷åß óå ìåôáêé-

íÞóåéò ìå ðñïÝëåõóç óõíïéêßåò ôçò ðüëçò, ç ÷ñçóéìüôçôá

ôïõ ìÝóïõ ìåéþíåôáé. Ç ÷ñçóéìüôçôá ëïéðüí ôïõ É.×. áõôï-

êéíÞôïõ åßíáé ìåãáëýôåñç ãéá üóïõò êéíïýíôáé ðñïò ôï

êÝíôñï ôçò ðüëçò êáé ðñïÝëåõóÞ ôïõò åßíáé Üëëïé äÞìïé. Ôï

èåôéêü ðñüóçìï ôïõ óõíôåëåóôÞ ãéá ôç ìåôáâëçôÞ ôçò áðü-

óôáóçò óçìáßíåé ôçí áýîçóç ôçò ÷ñçóéìüôçôáò ôïõ ìÝóïõ ìå

ôçí ôáõôü÷ñïíç áýîçóç ôçò áðüóôáóçò ðïõ äéáíýåé ï ìåôá-

êéíïýìåíïò. Ïìïßùò, ç ÷ñçóéìüôçôá ôïõ ìÝóïõ áõîÜíåé,

áõîáíïìÝíçò ôçò äéÜñêåéáò ðáñáìïíÞò óôï êÝíôñï ôçò ðüëçò

êáé ôçò äéáèåóéìüôçôáò É.×. áõôïêéíÞôïõ. Åðßóçò, áõîçìÝíç

åßíáé ç ÷ñçóéìüôçôá ôïõ ìÝóïõ ãéá üóïõò êéíïýíôáé ìå

óêïðü ôçí åñãáóßá ôïõò ùò õðÜëëçëïé (PURP2) Þ ùò åëåý-

èåñïé åðáããåëìáôßåò (PURP1). Áíôßèåôá, ç ÷ñçóéìüôçôá ôïõ

É.×. ìåéþíåôáé ìå ôçí áýîçóç ôïõ êüóôïõò. ÔÝëïò, ìåãáëýôå-

ñç, ÷ñçóéìüôçôá Ý÷åé ôï É.×. ãéá ôïõò Üíôñåò, áöïý áõîáíï-

ìÝíçò ôçò ôéìÞò ôçò áíôßóôïé÷çò ðáñáìÝôñïõ áðü 0 (Üíôñáò)

óå 1 (ãõíáßêá) ç ôéìÞ ôçò óõíÜñôçóçò ìåéþíåôáé.

ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ôï ìÝóï 2: É.×. åðéâÜôçò

Ç ÷ñçóéìüôçôá ôïõ É.×. ãéá üóïõò êéíïýíôáé ùò åðéâÜôåò

ìå áõôü åßíáé ìåãáëýôåñç ãéá áõôïýò ðïõ êéíïýíôáé ìå óêïðü

ôçí åñãáóßá ôïõò ùò õðÜëëçëïé (PURP2). ¸÷åé åðßóçò ìåãá-

ëýôåñç ÷ñçóéìüôçôá ãéá ôéò ãõíáßêåò. Åßíáé ÷áñáêôçñéóôéêÞ

ç äéáöïñïðïßçóç ôùí ìåôáâëçôþí, ðïõ ÷áñáêôçñßæïõí ôç

óõíÜñôçóç ÷ñçóéìüôçôáò ôïõ ìÝóïõ áõôïý, áðü áõôÝò ôçò

ðñïçãïýìåíçò óõíÜñôçóçò ÷ñçóéìüôçôáò.

ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ôï ìÝóï 3: Äßêõêëï

Ç áýîçóç ôïõ êüóôïõò ìåôáêßíçóçò ìå äßêõêëï ìåéþíåé

ôç ÷ñçóéìüôçôÜ ôïõ. Ôï ßäéï éó÷ýåé Üëëùóôå ãéá üëá ôá ìÝóá

ìåôáêßíçóçò, ôùí ïðïßùí ôï êüóôïò åßíáé ìç ìçäåíéêü. Ç

÷ñçóéìüôçôÜ ôïõ åßíáé ìåãáëýôåñç ãéá üóïõò êéíïýíôáé ìå

óêïðü ôéò óðïõäÝò (áöïý êõñßùò ÷ñçóéìïðïéåßôáé áðü áõôÞ

ôçí êáôçãïñßá ôùí ìåôáêéíïõìÝíùí), åíþ ìåéþíåôáé ìå ôçí

áýîçóç ôçò çëéêßáò.

ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ôï ìÝóï 4: Ëåùöïñåßï

Ç ÷ñçóéìüôçôá ôïõ ëåùöïñåßïõ åßíáé ìåãáëýôåñç ãéá

ôïõò ìåôáêéíïõìÝíïõò ìå ðñïÝëåõóç Üëëïõò äÞìïõò. Ç

áýîçóç ôçò áðüóôáóçò óõíåðÜãåôáé ôçí áýîçóç ôçò ÷ñçóé-

ìüôçôáò ôïõ ëåùöïñåßïõ, åíþ ç áýîçóç ôïõ êüóôïõò ôç ìåß-

ùóÞ ôçò. Ìåãáëýôåñç, ôÝëïò, ÷ñçóéìüôçôá Ý÷åé ôï ëåùöï-

ñåßï ãéá ôïõò ìéêñüôåñïõò óôçí çëéêßá êáé ãéá üóïõò êéíïý-

íôáé ìå óêïðü ôéò óðïõäÝò Þ ìå óêïðü ìåôáêßíçóçò �Üëëï�

(øþíéá, óõíáëëáãÞ ìå ôñÜðåæá ê.ô.ë.).

ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ôï ìÝóï 5: Ôáîß

Ç ÷ñçóéìüôçôá áõôïý ôïõ ìÝóïõ åßíáé ìåãáëýôåñç ãéá ôéò

ãõíáßêåò êáé ìåéþíåôáé ìå ôçí áýîçóç ôïõ êüóôïõò.

ÓõíÜñôçóç ÷ñçóéìüôçôáò ãéá ôï ìÝóï 6: ÂÜäéóìá

Ôï âÜäéóìá âñÝèçêå üôé åßíáé áñêåôÜ óçìáíôéêüò ôñüðïò

ìåôáêßíçóçò ãéá üóïõò êéíïýíôáé ìå ðñïÝëåõóç óõíïéêßá ôçò

ðüëçò êáé óå áíôßèåóç ìå ôá ìç÷áíïêßíçôá ìÝóá, ç ÷ñçóéìü-

ôçôÜ ôïõ ìåéþíåôáé ìå ôçí áýîçóç ôçò áðüóôáóçò.

7. ÅÖÁÑÌÏÃÇ ÔÏÕ ÐÑÏÔÕÐÏÕ 
ÃÉÁ ÔÉÌÏËÏÃÉÁÊÇ ÐÏËÉÔÉÊÇ 
ÓÔÁÈÌÅÕÓÇÓ ÓÔÏ ÊÅÍÔÑÏ ÔÇÓ ÐÏËÇÓ

7.1. Åëáóôéêüôçôá ôçò æÞôçóçò ìåôáêßíçóçò ìå É.×.

áõôïêßíçôï ùò ðñïò ôï êüóôïò ôçò

Åßíáé ðñïöáíÝò üôé êÜèå óõãêïéíùíéáêü ðñüôõðï áíá-

ðôýóóåôáé, ðñïêåéìÝíïõ íá äéåõêïëýíåé ôïõò ëáìâÜíïíôåò

áðïöÜóåéò ãéá óõãêïéíùíéáêÜ èÝìáôá, þóôå íá ðñïâëåöèïýí

ïé åðéðôþóåéò áðü ôçí åöáñìïãÞ ìéáò óõãêïéíùíéáêÞò ðïëé-

ôéêÞò. Óôç óõãêåêñéìÝíç ðåñßðôùóç Ýãéíå åöáñìïãÞ ôïõ

ðñïôýðïõ ðïõ áíáðôý÷èçêå ãéá ôçí ðåñßðôùóç åðéâïëÞò

ôÝëïõò óôÜèìåõóçò, óôç óôÜèìåõóç ðáñÜ ôçí ïäü ôùí É.×.

áõôïêéíÞôùí.

Áíôéêåßìåíï ôçò äéåñåýíçóçò áðïôÝëåóå ç ìåôáâïëÞ ôçò

æÞôçóçò ìåôáêßíçóçò ìå É.×. áõôïêßíçôï ðñïò ôï êÝíôñï ôçò

ðüëçò, óå ìéá ðéèáíÞ áýîçóç ôïõ êüóôïõò ôçò ìåôáêßíçóçò,

ðïõ èá ïöåßëåôáé óôçí åöáñìïãÞ åëåã÷üìåíçò óôÜèìåõóçò

óôï êÝíôñï ôçò ðüëçò ìå áíôßóôïé÷ç êáôáâïëÞ ôÝëïõò óôÜè-

ìåõóçò.

Áðü ôç óõíÜñôçóç ÷ñçóéìüôçôáò, ðïõ ðñïÝêõøå ãéá ôï

É.×. áõôïêßíçôï, õðïëïãßóôçêå ç ðéèáíüôçôá åðéëïãÞò ãéá

ôïí êáèÝíá áðü ôïõò ìåôáêéíïõìÝíïõò, üðùò äßíåôáé áðü ôï

ðñüôõðï (3.2). Åöáñìüæïíôáò ôç ó÷Ýóç ôçò Üìåóçò åëáóôé-

êüôçôáò (3.3), õðïëïãßóôçêå ç åëáóôéêüôçôá ãéá ôïí êÜèå

ìåôáêéíïýìåíï. Ãéá ôï óýíïëï ôïõ äåßãìáôïò, âÜóåé ôçò ó÷Ý-

óçò (3.5), ðñïÝêõøå ôåëéêÜ ç ôéìÞ ôçò åëáóôéêüôçôáò ôçò

æÞôçóçò ìåôáêßíçóçò ìå É.×. áõôïêßíçôï óå ó÷Ýóç ìå ôï

êüóôïò ßóç ìå Å = -0,311.

Ôï áñíçôéêü ðñüóçìï ôçò åëáóôéêüôçôáò Å åêöñÜæåé ôï

ãåãïíüò üôé ìéá áýîçóç ôïõ êüóôïõò ìåôáêßíçóçò ãéá ôï É.×.

áõôïêßíçôï èá óõíïäåõüôáí ìå ìåßùóç ôçò æÞôçóçò.

Ç ôéìÞ áõôÞ ôçò åëáóôéêüôçôáò äçëþíåé åðßóçò üôé ç

æÞôçóç åßíáé áíåëáóôéêÞ (áðüëõôç ôéìÞ ìéêñüôåñç ôçò ìïíÜ-

äáò), äçëáäÞ ìéá äåäïìÝíç ìåôáâïëÞ ôïõ êüóôïõò (áýîçóç)

èá Ý÷åé ùò áðïôÝëåóìá ìéêñüôåñç ìåôáâïëÞ ôçò æÞôçóçò

(ìåßùóç).

7.2. ÅöáñìïãÞ ôïõ ðñïôýðïõ ãéá äéáöïñåôéêÜ óåíÜñéá

÷ñÝùóçò ôçò óôÜèìåõóçò

Óôçí ðáñÜãñáöï áõôÞ ðáñïõóéÜæåôáé ç ìåßùóç ôïõ

ðïóïóôïý ôùí ìåôáêéíïõìÝíùí ìå É.×. áõôïêßíçôï ðñïò ôï

êÝíôñï ôçò ðüëçò, ãéá ôá åîÞò óåíÜñéá ÷ñÝùóçò ôçò óôÜè-

ìåõóçò: 50 äñ÷./þñá, 100 äñ÷./þñá êáé 200 äñ÷./þñá, ðïõ
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ðñïÝêõøáí åöáñìüæïíôáò ôá áðïôåëÝóìáôá ôçò ðñïçãïýìå-

íçò ðáñáãñÜöïõ.

Ôï ðïóïóôü ìåßùóçò ôùí ìåôáêéíïõìÝíùí ìå É.×. áõôï-

êßíçôï ðñïÝêõøå áðü ôçí ðáñáêÜôù ó÷Ýóç, ãéá ôéìÞ ôçò åëá-

óôéêüôçôáò ßóç ìå Å=-0,311:

Å = [ (q2 - q1 )/(p2 - p1) ] x [ (p1 +p2)/(q1 + q2) ] (7.1)

üðïõ:

q1 = ôï óçìåñéíü ðïóïóôü ôùí ìåôáêéíïõìÝíùí ìå É.×. áõôï-

êßíçôï,

q2 = ôï ðïóïóôü ôùí ìåôáêéíïõìÝíùí ìåôÜ ôçí åêÜóôïôå

÷ñÝùóç ôçò óôÜèìåõóçò,

p1 = ç ìÝóç ôéìÞ ôïõ êüóôïõò ìåôáêßíçóçò, üðùò áõôÞ Ý÷åé

óÞìåñá,

p2 = ç ìÝóç ôéìÞ ôïõ êüóôïõò ìåôáêßíçóçò, óõìðåñéëáìâá-

íïìÝíçò êáé ôçò áíôßóôïé÷çò ÷ñÝùóçò ôçò óôÜèìåõóçò (áíÜ-

ëïãá ìå ôï óåíÜñéï ôéìïëïãéáêÞò ðïëéôéêÞò).

l Ãéá ÷ñÝùóç ôçò óôÜèìåõóçò 50 äñ÷./þñá 

p1 = 216,85

p2 = 556,66

ÂÜóåé ôçò ðáñáðÜíù ó÷Ýóçò ðñïÝêõøå: q2 = 0.761 q1 êáé

Üñá ìåßùóç ðïóïóôïý ôùí ìåôáêéíïõìÝíùí ìå É.×. áõôïêß-

íçôï ßóç ìå 23%.

l Ãéá ÷ñÝùóç ôçò óôÜèìåõóçò 100 äñ÷./þñá 

p1 = 216,85

p2 = 896,48

ÐñïÝêõøå q2 = 0.681 q1 êáé Üñá ìåßùóç ðïóïóôïý ôùí

ìåôáêéíïõìÝíùí ìå É.×. áõôïêßíçôï ßóç ìå 31%.

l Ãéá ÷ñÝùóç ôçò óôÜèìåõóçò 200 äñ÷./þñá 

p1 = 216,85

p2 = 1576.1

ÐñïÝêõøå q2 = 0.61 q1 êáé Üñá ìåßùóç ðïóïóôïý ôùí

ìåôáêéíïõìÝíùí ìå É.×. áõôïêßíçôï ßóç ìå 38%.

Åðéóçìáßíåôáé üôé ïé ôéìÝò p1 êáé p2 ãéá ôá ðáñáðÜíù

óåíÜñéá õðïëïãßóôçêáí âÜóåé ôùí áðáíôÞóåùí ôùí ìåôáêé-

íïõìÝíùí ôïõ äåßãìáôïò êáé ïé ðáñáðÜíù ìåéþóåéò ôùí

ìåôáêéíÞóåùí åêôéìÞèçêáí ìå ôç âáóéêÞ õðüèåóç ôçò ìç

ýðáñîçò ðáñÜíïìçò óôÜèìåõóçò.

8. ÓÕÌÐÅÑÁÓÌÁÔÁ

Óôï Üñèñï áõôü åñåõíÞèçêå ï ôñüðïò ìåôáêßíçóçò ôùí

êáôïßêùí ìéáò åðáñ÷éáêÞò ðüëçò ðñïò ôï êÝíôñï ôçò. Ôá

áðáñáßôçôá óôïé÷åßá óõíåëÝãçóáí áðü äåßãìá êáôïßêùí ôïõ

Áãñéíßïõ, ïé ïðïßïé ìåôáêéíïýíôáí ðñïò ôï êÝíôñï ôïõ. ÂÜóåé

ôùí óôïé÷åßùí áõôþí äçìéïõñãÞèçêå ðñüôõðï åðéëïãÞò

ìåôáöïñéêïý ìÝóïõ ãéá Ýîé åíáëëáêôéêïýò ôñüðïõò ìåôáêß-

íçóçò (É.×. ïäçãüò, É.×. åðéâÜôçò, äßêõêëï, ëåùöïñåßï, ôáîß,

âÜäéóìá), ìå ôçí åöáñìïãÞ ôïõ ïðïßïõ åêôéìÞèçêáí ôá áðï-

ôåëÝóìáôá ðïõ èá åß÷å óõãêåêñéìÝíç ôéìïëïãéáêÞ ðïëéôéêÞ

óôÜèìåõóçò óôç æÞôçóç ìåôáêßíçóçò ìå É.×. áõôïêßíçôï. 

Óõãêñßíïíôáò ôá áðïôåëÝóìáôá áõôÜ ìå Ýñåõíá ðïõ Ýãéíå

óå Üëëç åðáñ÷éáêÞ ðüëç, ôá Ôñßêáëá [14], êáé áöïñïýóå óôç

óõìðåñéöïñÜ ôùí ïäçãþí ùò ðñïò ôç óôÜèìåõóç óôï êÝíôñï

ôçò ðüëçò, ðñïÝêõøå üôé ç óõíÜñôçóç ÷ñçóéìüôçôáò ôçò

÷ñÞóçò É.× óôï êÝíôñï ôïõ Áãñéíßïõ êáé ç óõíÜñôçóç ÷ñç-

óéìüôçôáò ôçò óôÜèìåõóçò ôïõ É.×. óôï êÝíôñï ôùí ÔñéêÜ-

ëùí åðçñåÜæïíôáé áðü ôéò åîÞò êïéíÝò ìåôáâëçôÝò: ôçí áðü-

óôáóç ôçò ìåôáêßíçóçò, ôï öýëï ôïõ ìåôáêéíïõìÝíïõ, ôç

äéÜñêåéá ôçò ìåôáêßíçóçò êáé ôï êüóôïò ôçò ìåôáêßíçóçò

(óôÜèìåõóçò áíôßóôïé÷á). ÅðéðëÝïí, ç áýîçóç ôïõ êüóôïõò

óôÜèìåõóçò ìåéþíåé êáé óôéò äýï ðåñéðôþóåéò ôçí ðéèáíüôç-

ôá ÷ñÞóçò ôïõ É.×. óôï êÝíôñï ôçò ðüëçò.

Ìå ôçí åöáñìïãÞ ôïõ ðñïôýðïõ ôçò åñãáóßáò áõôÞò ðïõ

áöïñÜ óôï ìÝóï ìåôáêßíçóçò ðñïò ôï êÝíôñï ôïõ Áãñéíßïõ,

ðñïÝêõøå üôé ìå ôçí åíäå÷üìåíç åãêáôÜóôáóç óõóôÞìáôïò

åëåã÷üìåíçò óôÜèìåõóçò óôï êÝíôñï ôçò ðüëçò êáé êáôáâï-

ëÞ ôÝëïõò óôÜèìåõóçò ïé ìåôáêéíÞóåéò ìå É.×. áõôïêßíçôï èá

ìåéùèïýí áðü 23% Ýùò 38%, áíÜëïãá ìå ôï ôÝëïò óôÜèìåõ-

óçò ðïõ èá åöáñìïóôåß. Ìéá ôÝôïéá ìåßùóç èá áíáêïýöéæå

ôï êÝíôñï ôçò ðüëçò áðü ôéò óçìåñéíÝò óõíèÞêåò Üíáñ÷çò

óôÜèìåõóçò ðïõ äçìéïõñãïýí ðñïâëÞìáôá ôüóï óôïõò ïäç-

ãïýò üóï êáé óôïõò ðåæïýò. Óçìåéþíåôáé äå üôé ãéá ôçí åðß-

ôåõîç ôçò ìåßùóçò áõôÞò åßíáé áðáñáßôçôåò ç áóôõíüìåõóç

ôçò ðáñÜíïìçò óôÜèìåõóçò êáèþò êáé ç áíáäéÜôáîç ôùí

ëåùöïñåéáêþí ãñáììþí, ðñïêåéìÝíïõ íá áðïôåëÝóåé ôï

ëåùöïñåßï åíáëëáêôéêü ôñüðï ìåôáêßíçóçò.
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Abstract

The choice of the travel mode is identified as one of the major com-

ponents concerning the urban transportation-planning process. The

objective of this work is to identify the factors that influence the

mode choice in a small town. A survey with questionnaires was con-

ducted in the center of Agrinion. The number of trip-makers who

answered the questionnaire was a random sample of the population.

Based on the data collected, a logit model was developed. Using the

above model, the elasticity concerning the demand of the car use in

the center of the town in relation with the increase of the car use cost

was determined. The increase of the cost represents several scena-

rios of parking charges. The decrease (due to parking fees) of the

demand of the car use, which is expected to result from the cost

increase, was estimated.

1. INTRODUCTION

The majority of studies concerning the travel conditions

and the mode choice have been focused on the trips within

big cities or on suburban movements. However, in the recent

years serious problems occurred concerning the travel condi-

tions within small towns. The excessive use of the car even if

for small distances is one of the main reasons which causes

travel and parking problems, especially in the center of a

town. The purpose of this study was to investigate the travel

behavior concerning the choice of the travel mode in a small

town. Based on the data collected by a questionnaire survey,

a mathematical modal choice model was developed. In the

following sections the research process is first described

(data collection, data analysis) and the research results are

then presented and discussed.

2. DATA COLLECTION

In order to collect the necessary data for this research, a

survey was carried out in the center of Agrinion. The

research technique which was adopted to carry out the survey

was the self-administer questionnaire. The sample of the sur-

vey consists of the town residents who made a trip to the

town center during the survey day. The response rate to the

questionnaire was 40%, which is regarded after the necessary

sample size test as satisfactory and not biased.

According to the theory, the mode-choice behavior of

trip-makers can be explained by three categories of factors,

the characteristics of the available modes, the socioeconomic

status of the trip-maker and the characteristics of the trip. The

questionnaire used for this research was designed to gather

information concerning the above three categories of factors.

Specifically, the questions were designed to collect the fol-

lowing information:

Socioeconomic characteristics of the trip-maker

1. age,

2. sex,

3. profession,

4. availability of private use car.

Characteristics of the mode selected by the trip-maker

1. duration of the trip,

2. cost of the trip,

3. reason for using the specific mode.

Characteristics of the trip

1. distance of the trip,

2. origin of the trip,

3. purpose of the trip,

4. number of different stops before the trip end,

5. trip start time and duration of staying at the center of

the town before returning.

3. ANALYSIS AND INTERPRETATION OF
THE RESULTS

The analysis of the collected data consisted of three phases.

Firstly, a statistical analysis in terms of frequencies and per-
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centages was carried out. The second phase included the

development of a contingency table for each of the above

mentioned variables. The purpose of this phase was to iden-

tify those factors that are relevant to the choice of the mode.

The results of this contingency tables analysis indicated that

the factors that influence the mode choice are the following:

1. distance of the trip,

2. sex of the trip-maker,

3. reason of choosing the specific mode, 

4. cost of the trip, 

5. purpose of the trip,

6. duration of the trip,

7. profession of the trip-maker,

8. age of the trip-maker,

9. origin of the trip.

The result of this phase was the first indication of the varia-

bles that should be included in the mathematical model of

modal choice, which was finally (third phase of analysis)

developed.

For the purpose of this study the multinomial logit model

was used. This model uses the utility functions to calculate

the proportion of trip-makers that will select a specific mode.

A utility function is typically expressed as the linear

weighted sum of the independent variables or their transfor-

mation, that is:

U = a0 + a1X1+a2X2+...+arXr

where U is the utility derived from a choice defined by the

magnitudes of the attributes X that are present in that choice

and that are weighted by the model parameters a.

The multinomial logit model calculates the probability

that a traveler will select a specific mode K according to the

following relationship:

p(K) = eUk / SeUx

In this research six alternative travel modes were consi-

dered. These modes are:

1. driving,

2. riding with someone else,

3. driving a motorcycle,

4. taking the bus,

5. taking a taxi,

6. walking.

Using the program ALOGIT and considering the data col-

lected from the questionnaire survey the following utility

functions were developed.

Alternative mode 1: Driving

U1 = 0,0986-0,337xZONE+0,1164xDIST-0,2465x10-2

xCOSTA+

1,092xPURP1+0,3477xPURP2+0,318x10-1xDURAT-

0,746xSEX+0,9939x10-2xAVAIL

Alternative mode 2: Riding with someone else

U2 = -1,667+0,1406xPURP2+0,3542xSEX

Alternative mode 3: Driving a motorcycle

U3 = 0,8418-0,2465x10-2x 

COSTM+0,2846xPURP3-0,6544xAGE

Alternative mode 4: Taking the bus

U4 = -1,016-3,21xZONE+0,0264xDIST-

0,2465x102xCOSTB+1,120xPURP3+1,843xPURP4-

0,05978xAGE

Alternative mode 5: Taking a taxi

U5 = -0,2465x10-2xCOSTT+0,259xSEX

Alternative mode 6: Walking

U6 = 2,847+0,282xZONE-2,73xDIST

where:

ZONE: Origin of the trip

This factor takes the values 0 and 1:

0, when the origin of the trip is a district outside the town

1, when the origin of the trip is a district of the town.

DIST: Distance of the trip.

COSTA, COSTM, COSTB: The trip cost for driving a

private car, driving a motorcycle and taking the bus respec-

tively.

PURP: The purpose of the trip

Especially:

PURP1, the purpose of the trip is concerned with the

work as a free-lancer (doing business on his own).

(PURP=PURP1, if different PURP=0).

PURP2, the purpose of the trip is concerned with being an

employee.

(PURP=PURP2, if different PURP=0).

PURP3, the purpose of the trip is concerned with atten-

ding school, higher education etc.

(PURP=PURP3, if different PURP=0).

PURP4, the purpose of the trip is concerned with activi-

ties such as shopping, transaction with a bank etc.

(PURP=PURP4, if different PURP=0).

SEX: The sex of the trip maker.

This factor takes the values 0 and 1:

0, when the trip-maker�s sex is male,

1, when the trip-maker�s sex is female.
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AGE: The age of the trip-maker.

This factor takes the values: 1, 2, 3, 4, 5.

1, when the trip-maker�s age is under 20 years old.

2, when the trip-maker�s age is between 20 and 29 years old.

3, when the trip-maker�s age is between 30 and 39 years old.

4, when the trip-maker�s age is between 40 and 49 years old.

5, when the trip-maker�s age is over 50 years old.

AVAIL: The availability of a private use car (as a per-

centage)

A positive value of the parameter which proceed each

variable in the utility function means that, an increase in the

variable�s value will also cause an increase to the utility of

the specific mode. In reverse, where this parameter is nega-

tive, an increase of the variable�s value will cause a decrease

to the utility of the mode.

Applying the above described model the elasticity con-

cerning the demand of the car use in the center of the town in

relation with the increase in the value of the car use cost was

determined. The increase of the cost represents several sce-

narios of parking charge. Hence, if the parking charge is 50,

100 and 200 drachmas for each hour, it is expected that a

decrease of 23%, 31% and 38% respectively, will occur in the

demand of using private car for traveling to the center of the

town.

Thus, we have presented a model of modal choice in a

small town, which could be used as policy tool, to assess dif-

ferent policy scenarios, as it is the case with parking fares, the

latter being assessed with the model�s application.
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