
 

 

 

 

 

 

 

 חקירת זמינות רכב בישראל
 

 

 

 

 

 

 

 

 

  

 מאת

 רונן כהן

 שלמה בכור

 

 

 

 

 

 

 

 

 2009מרץ , חיפה    322/2009' ח מחקר מס"דו

 



 

 
 מכון טכנולוגי לישראל -הטכניון  חקירת זמינות רכב בישראל :שם הפרסום

 ההמכון לחקר התחבור

 :'סימון מחקר מס/'פרויקט מס

 

 322/2009 :'ח מחקר מס"דו/'פרסום מס

 עבודת מגיסטר :סוג פרסום שלמה בכור, רונן כהן :מחברים
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אחד המרכיבים החשובים להסברת מערכת פעילות מרחבית של  רמת מינוע ובעלות רכב מהווים

רמת מינוע מהווה (. 'בחירת אמצעי נסיעה וכו, אורך נסיעה, מספר נסיעות)אוכלוסייה ומאפייני נסיעה 

אשר צורכים ( מצרפיים-לא)בפרט מודלים דיסאגרגטיבים , קלט הכרחי למודלים תחבורתיים שונים

נתונים אלה נגזרים , לרוב. גות משק הבית ביחס לשימוש בכלי הרכבנתונים מפורטים בהרבה של התנה

. ממדדים כלליים כגון רמת מינוע וגודל משק בית ממוצע

ומגמתם בין , מחקר זה כולל ניתוח של המשתנים המשפיעים על זמינות הרכב במשק בית בישראל

בשנים האחרונות במטרופולין הניתוח מבוסס על שני סקרי הרגלי נסיעה שבוצעו . 2006 -ל 1996השנים 

.  מוצעים בעבודה זו מודלים של זמינות רכב למטרופולין, בנוסף. חיפה

תוצאות המחקר העלו כי מספר בעלי רישיון נהיגה במשק הבית הינו המשתנה המשמעותי ביותר 

לא נמצא משמעותי בהרבה מודלים , משתנה זה. לקביעת רמת זמינות הרכב במשק הבית בישראל

ככל הנראה בשל העובדה שבמדינת ישראל לא הגיע שיעור בעלי רישיון , ות מערביות בעולםבמדינ

, נושא צפיפות האוכלוסייה ורמת השירות של התחבורה הציבורית, לעומת זאת. הנהיגה לרמת רוויה

או ( צפיפות האוכלוסייה)לא נמצאו משמעותיים , אשר נכנס כמשתנה מסביר בהרבה מודלים בעולם

. במודלים שכוילו, (רמת שירות התחבורה הציבורית) מהימנים

מתוך מסקנות אלו ניתן להבין כי ההשפעה של המתכנן בישראל מוגבלת בכל הנוגע להוצאת רישיון 

המשתנים האחרים יהיו , בהנחה ששיעור בעלי הרישיון נהיגה באוכלוסייה יגיע לרוויה, עם זאת. הנהיגה

ציפוף מגורים אינו תורם לכשעצמו , בדה שעל פי תוצאות המודלעל אף העו, לפיכך. משמעותיים יותר

נראה כי בטווח הארוך אמצעי זה אכן ישתלם ויעודד אנשים , להפחתת מספר כלי הרכב במשק בית

. לבצע נסיעותיהם באמצעים אחרים

לא ניתן להעריך את השפעת רמת השירות בתחבורה הציבורית על מידת זמינות , בנתונים הקיימים

נראה כי עד שלא תעלה רמת השירות של התחבורה הציבורית באופן שתוכל להיות אטרקטיבית . בהרכ

לא נוכל לקבל הערכה אמיתית על מידת ההשפעה של תחבורה ציבורית על , גם למשתמשי הרכב הפרטי

. זמינות רכב

לפתח  מומלץ, לאור העובדה שכלי הרכב בבעלות המעסיק מגדילות את השימוש בכלי הרכב, בנוסף

 (.מיסוי)מנגנונים שיביאו לצמצום מספר כלי הרכב בבעלות המעסיק 
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 ˶˧˴˵˸

 ˪˷ ˸˧˟˥˶ˬ ˸ˣ˪˧˰˲ ˸˩˶˰ˬ ˸˶˟˯ˢ˪ ˫˧˟ˣ˷˥ˢ ˫˧˟˧˩˶ˬˢ ˡ˥˞ ˫˧ˣˣˢˬ ˟˩˶ ˸ˣ˪˰˟ˣ ˰ˣˮ˧ˬ ˸ˬ˶

 ˢ˰˧˯ˮ ˧ˮ˧˧˲˞ˬˣ ˢ˧˧˯ˣ˪˩ˣ˞)˸ˣ˰˧˯ˮ ˶˲˯ˬ ,ˢ˰˧˯ˮ ˨˶ˣ˞ ,ˣ˩ˣ ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟' .( ˰ˣˮ˧ˬ ˸ˬ˶

˫˧ˮˣ˷ ˫˧˧˸˶ˣ˟˥˸ ˫˧˪ˡˣˬ˪ ˧˥˶˩ˢ ˦˪˵ ˢˣˣˢˬ , ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˫˧˪ˡˣˬ ˦˶˲˟)˞˪-˫˧˧˲˶˴ˬ (

ˮ ˫˧˩˶ˣ˴ ˶˷˞˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷˪ ˯˥˧˟ ˸˧˟ˢ ˵˷ˬ ˸ˣˠˢˮ˸ˢ ˪˷ ˢ˟˶ˢ˟ ˫˧˦˶ˣ˲ˬ ˫˧ˮˣ˸ .

˟ˣ˶˪ ,˰˴ˣˬˬ ˸˧˟ ˵˷ˬ ˪ˡˣˠˣ ˰ˣˮ˧ˬ ˸ˬ˶ ˭ˣˠ˩ ˫˧˧˪˪˩ ˫˧ˡˡˬˬ ˫˧˶ˤˠˮ ˢ˪˞ ˫˧ˮˣ˸ˮ .

˪˪ˣ˩ ˢˤ ˶˵˥ˬ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˪˷ ˥ˣ˸˧ˮ ˪˞˶˷˧˟ , ˫˸ˬˠˬˣ

 ˫˧ˮ˷ˢ ˭˧˟1996 ˪- 2006 .˷ ˪˰ ˯˯ˣ˟ˬ ˥ˣ˸˧ˮˢ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˣ˰˴ˣ˟˷ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˲˧˥ .˱˯ˣˮ˟ ,˭˧˪ˣ˲ˣ˶˦ˬ˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˣˤ ˢˡˣ˟˰˟ ˫˧˰˴ˣˬ  .

 ˶˸ˣ˧˟ ˧˸ˣ˰ˬ˷ˬˢ ˢˮ˸˷ˬˢ ˣˮ˧ˢ ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˧˩ ˣ˪˰ˢ ˶˵˥ˬˢ ˸ˣ˞˴ˣ˸

˪˞˶˷˧˟ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸˰˧˟˵˪ .ˢˤ ˢˮ˸˷ˬ ,˞˴ˬˮ ˞˪  ˢ˟˶ˢ˟ ˧˸ˣ˰ˬ˷ˬ

˫˪ˣ˰˟ ˸ˣ˧˟˶˰ˬ ˸ˣˮ˧ˡˬ˟ ˫˧˪ˡˣˬ , ˶ˣ˰˧˷ ˰˧ˠˢ ˞˪ ˪˞˶˷˧ ˸ˮ˧ˡˬ˟˷ ˢˡ˟ˣ˰ˢ ˪˷˟ ˢ˞˶ˮˢ ˪˩˩

ˢ˧ˣˣ˶ ˸ˬ˶˪ ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˧˪˰˟ .˸˞ˤ ˸ˬˣ˰˪ , ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ˣ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˞˷ˣˮ

˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ,˫˪ˣ˰˟ ˫˧˪ˡˣˬ ˢ˟˶ˢ˟ ˶˧˟˯ˬ ˢˮ˸˷ˬ˩ ˯ˮ˩ˮ ˶˷˞ , ˫˧˧˸ˣ˰ˬ˷ˬ ˣ˞˴ˬˮ ˞˪

)˲˴ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧ ( ˫˧ˮˬ˧ˢˬ ˣ˞)˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˸ˣ˶˧˷ ˸ˬ˶( ,ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬ˟. 

˪˞ ˸ˣˮ˵˯ˬ ˨ˣ˸ˬ x˭ˮ˩˸ˬˢ ˪˷ ˢ˰˲˷ˢˢ ˧˩ ˭˧˟ˢ˪ ˭˸˧ˮ ˪˞˶˷˧˟  ˸˞˴ˣˢ˪ ˰ˠˣˮˢ ˪˩˟ ˸˪˟ˠˣˬ

ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ .˸˞ˤ ˫˰ ,ˢ˧ˣˣ˶˪ ˰˧ˠ˧ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ˢ ˧˪˰˟ ˶ˣ˰˧˷˷ ˢ˥ˮˢ˟ , ˫˧ˮ˸˷ˬˢ

ˣ˰ˬ˷ˬ ˣ˧ˢ˧ ˫˧˶˥˞ˢ˶˸ˣ˧ ˫˧˧˸ .˨˩˧˲˪ ,˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˧˲ ˪˰˷ ˢˡ˟ˣ˰ˢ ˱˞ ˪˰ , ˫˧˶ˣˠˬ ˱ˣ˲˧˴

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˸˥˲ˢ˪ ˣˬ˴˰˷˩˪ ˫˶ˣ˸ ˣˮ˧˞ , ˢˤ ˧˰˴ˬ˞ ˨ˣ˶˞ˢ ˥ˣˣ˦˟ ˧˩ ˢ˞˶ˮ

˫˧˶˥˞ ˫˧˰˴ˬ˞˟ ˫ˢ˧˸ˣ˰˧˯ˮ ˰˴˟˪ ˫˧˷ˮ˞ ˡˡˣ˰˧ˣ ˫˪˸˷˧ ˭˩˞ .

˫˧ˬ˧˧˵ˢ ˫˧ˮˣ˸ˮ˟ , ˢ˶ˣ˟˥˸˟ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˸˰˲˷ˢ ˸˞ ˨˧˶˰ˢ˪ ˭˸˧ˮ ˞˪ ˸ˡ˧ˬ ˪˰ ˸˧˶ˣ˟˧˴ˢ

˟˩˶ˢ ˸ˣˮ˧ˬˤ . ˪˩ˣ˸˷ ˭˲ˣ˞˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˢ˪˰˸ ˞˪˷ ˡ˰ ˧˩ ˢ˞˶ˮ

˧˦˶˲ˢ ˟˩˶ˢ ˧˷ˬ˸˷ˬ˪ ˫ˠ ˸˧˟˧˦˵˶˦˞ ˸ˣ˧ˢ˪ , ˸ˡ˧ˬ ˪˰ ˸˧˸˧ˬ˞ ˢ˩˶˰ˢ ˪˟˵˪ ˪˩ˣˮ ˞˪

˟˩˶ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˪˷ ˢ˰˲˷ˢˢ .

˱˯ˣˮ˟ ,˸ˣ˪˧ˡˠˬ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ˢ ˧˪˩˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪ ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˸˞ , ˳˪ˬˣˬ

 ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˫ˣ˴ˬ˴˪ ˣ˞˧˟˧˷ ˫˧ˮˣˮˠˮˬ ˥˸˲˪)˧ˣ˯˧ˬ .(
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1. ˞ˣ˟ˬ 

 ˪˷ ˸˧˟˥˶ˬ ˸ˣ˪˧˰˲ ˸˩˶˰ˬ ˸˶˟˯ˢ˪ ˫˧˟ˣ˷˥ˢ ˫˧˟˧˩˶ˬˢ ˡ˥˞ ˫˧ˣˣˢˬ ˟˩˶ ˸ˣ˪˰˟ˣ ˰ˣˮ˧ˬ ˸ˬ˶

 ˢ˰˧˯ˮ ˧ˮ˧˧˲˞ˬˣ ˢ˧˧˯ˣ˪˩ˣ˞)˸ˣ˰˧˯ˮ ˶˲˯ˬ ,ˢ˰˧˯ˮ ˨˶ˣ˞ ,ˣ˩ˣ ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟' .( ˰ˣˮ˧ˬ ˸ˬ˶

˫˧ˮˣ˷ ˫˧˧˸˶ˣ˟˥˸ ˫˧˪ˡˣˬ˪ ˧˥˶˩ˢ ˦˪˵ ˢˣˣˢˬ , ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˫˧˪ˡˣˬ ˦˶˲˟)˞˪-˫˧˧˲˶˴ˬ (

˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷˪ ˯˥˧˟ ˸˧˟ˢ ˵˷ˬ ˸ˣˠˢˮ˸ˢ ˪˷ ˢ˟˶ˢ˟ ˫˧˦˶ˣ˲ˬ ˫˧ˮˣ˸ˮ ˫˧˩˶ˣ˴ ˶˷˞ .

˟ˣ˶˪ ,˰˴ˣˬˬ ˸˧˟ ˵˷ˬ ˪ˡˣˠˣ ˰ˣˮ˧ˬ ˸ˬ˶ ˭ˣˠ˩ ˫˧˧˪˪˩ ˫˧ˡˡˬˬ ˫˧˶ˤˠˮ ˢ˪˞ ˫˧ˮˣ˸ˮ .

˸˷ˬ ˣˮ˧ˢ ˰ˣˮ˧ˬ ˸ˬ˶ ˸˞ ˡˡˣˬˢ ˢˮ˭˧˟ ˯˥˧ˢ ˪ ˫˧˧˦˶˲ˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ- 1,000 ˷˲ˮ . ˸ˬ˶

˧ˣ˷˧˶ˢ ˡ˶˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˫ˣ˷˧˶ ˧˲ ˪˰ ˟ˣ˶˪ ˸˟˷ˣ˥ˬ ˰ˣˮ˧ˬˢ , ˧˲ ˪˰ ˟ˣ˷˧˧˪ ˯˥ˣ˧ˬ ˟˩˶ˢ ˶˷˞˩

˫˧˪˰˟ˢ ˸˟ˣ˸˩ .˸˧˴˶˞ˢ ˢˬ˶˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˞ ˡˣˬ˞˪ ˫˧ˮ˧˧ˮˣ˰ˬˣ ˢˡ˧ˬ˟ , ˣˮ˧˞ ˸˟ˣ˸˩ˢ ˫ˣ˷˧˶

ˢ˧˰˟ ˢˣˣˢˬ .˶˷˞˩ ˸˶˶ˣ˰˸ˬ ˢ˧˰˟ˢ ˶˸ˣ˧ ˸ˣ˦˶ˣ˲ˬ ˸ˣˬ˶˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˞ ˡˣˬ˞˪ ˫˧ˮ˧˧ˮˣ˰ˬ ,

˫˧˶˰ ˭ˣˠ˩ ,˸˧˟ ˵˷ˬ ˪˷ ˸˧ˮ˦˶˲ ˢˬ˶˟ ˣ˞ ˸ˣ˶˥˞ ˸ˣ˧ˣ˷˶ . ˫˧ˬ˧˧˵ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ˟ˣ ˪˞˶˷˧˟

˫˧ˣ˯ˬ ˸˧˟ ˵˷ˬ ˪˷ ˷ˣˬ˧˷˟ ˫˧˞˴ˬˮ˷ ˫˧˟˩˶ , ˸ˣ˷˶˟ ˸˟˷ˣ˧ˢ ˢ˶˟˥ ˫˷ ˪˰ ˫˧ˬˣ˷˶ ˨˞

˸˶˥˞ .ˢˤ ˢ˶˵ˬ˟ , ˟˩˶ˢ ˫ˣ˷˶ ˢ˟ ˸ˣ˷˶ˢ"ˢˮˢ˸ "˩˶ˢ ˸˶˧˲˯ˬ ˟˩˶ˢ ˢ˟ ˸ˣ˷˶ˢˣ ˢ˪˴˞ ˟

ˡ˥˞ ˟˩˶ ˢ˶˯˥ ˢ˧ˢ˸ ˪˰ˣ˲˟ ˞˴ˬˮ .˱˯ˣˮ˟ , ˧˪˩ ˣˬ˩ ˪˪˩ ˫˧ˬˣ˷˶ ˫ˮ˧˞ ˶˷˞ ˟˩˶ ˧˪˩ ˫˧ˬ˧˧˵

˫˧˧˞˟˴ ˟˩˶  .

ˢ˧˰˟ˢ ˸˷˥ˬˢ˪ ˞ˬˠˣˡ ˭˪ˢ˪ .ˢ˵˧˦˯˧˦˦˯˪ ˸˧ˤ˩˶ˬˢ ˢ˩˷˪ˢ ˧ˮˣ˸ˮ ˧˲ ˪˰ , ˭˧˰˧ˡˣˬ ˶˧˰˟ ˣ˧˥

 ˸ˮ˷˟2004 48,788 ˫˧˟˷ˣ˸ ,˫˩ˣ˸ˬ ,29,241 ˢˠ˧ˢˮ ˸ˣˮˣ˧˷˧˶ ˧˪˰˟ .˟˸˰ ˢ˸ˣ˞ , ˫˧ˬˣ˷˶ ˣ˧ˢ

 ˶˧˰˟15,950 ˟˩˶ ˧˪˩ .˩ ˪˰ ˸ˡˬˣ˰ ˢ˪˞ ˫˧ˮˣ˸ˮ ˧˲ ˪˰ ˶˧˰˟ ˰ˣˮ˧ˬˢ ˸ˬ˶- 327 ˪ ˟˩˶ ˧˪˩- 

1,000 ˫˧˟˷ˣ˸ ,˩ ˪˰ ˸ˡˬˣ˰ ˸˧˴˶˞ˢ ˰ˣˮ˧ˬˢ ˸ˬ˶˷ ˡˣ˰˟- 297 ˪ ˟˩˶ ˧˪˩- 1,000  ˷˲ˮ) ˪ˣ˩˪

˟˩˶ˢ ˧˪˩ ˧ˠˣ˯1 .(ˣ˸ˮ ˧˲ ˪˰ˢ˪˞ ˫˧ˮ ,ˣˬˬ˪ ˯˥˧˟ ˢˢˣ˟ˠ ˭˧˰˧ˡˣˬ ˶˧˰˟ ˰ˣˮ˧ˬˢ ˸ˬ˶˧˴˶˞ˢ ˰˴ . ˫˰

˸˞ˤ , ˸ˣ˪˞˷ ˶˲˯ˬ ˸ˣ˪ˣ˰ ˢˤ ˭ˣ˸ˮˬ-  ˪˷ ˸ˣ˰ˬ˷ˬˢ ˧ˢˬ15,950  ˟˩˶ ˧˪˩˫˧ˬˣ˷˶ ˶˧˰˟ ,? ˣˢˬ

˭˧˰˧ˡˣˬ˟ ˶˶ˣˠ˸ˬ ˫ˢ˧˪˰˟˷ˣ ˭˧˰˧ˡˣˬ˪ ˳ˣ˥ˬ ˸ˣ˟˷ˣ˧ˢ ˸ˣ˶˟˥ ˸ˣ˪˰˟˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ,? ˣˢˬ

˭˧˰˧ˡˣˬ˪ ˳ˣ˥ˬ ˶˶ˣˠ˸ˬ ˫ˢ˧˪˰˟˷ˣ ˭˧˰˧ˡˣˬ ˶˧˰˟ ˸ˣ˟˷ˣ˧˷ ˸ˣ˶˟˥ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ?ˡ˩ˣ' .

 ˢˮ˧ˢ ˫˧˟˷ˣ˸ˢ ˸ˣ˷˶˪ ˫˧ˡˬˣ˰˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸ˡ˧ˡˬ˪ ˸˶˥˞ ˢ˦˧˷"˟˩˶ ˸ˣˮ˧ˬˤ "ï  ˶˲˯ˬ

 ˟˩˶ ˧˪˩˫˧ˮ˧ˬˤ ˪ ˸˧˟ˢ ˵˷ˬ ˷ˣˬ˧˷˪- 1,000 ˫˧˟˷ˣ˸ .˫˪ˣ˞ , ˸ˣˮ˧ˬˤ ˪˷ ˭ˡˬ˞ ˪˟˵˪ ˭˸˧ˮ ˞˪

˫˧˧˪ˢˮˬ ˫˧ˮˣ˸ˮ ˧˲ ˪˰ ˟˩˶ . ˸ˮˬ ˪˰ˬ˞˪ˣ˦˶ˣ˲ˬ ˫˧ˮˣ˸ˮ ˱ˣ˯˧˞˟ ˨˶ˣ˴ ˷˧ ˟˩˶ ˸ˣˮ˧ˬˤ ˡ , ˪˪ˣ˩ˢ

˧ˠˡ ˸˧ˮ˩˸˸˧˟ ˵˷ˬ ˪˩˟ ˷ˣˬ˧˷˪ ˫˧ˮ˧ˬˤˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˷ ˢˬ . ˢˤ ˠˣ˯ˬ ˫˧ˮˣ˸ˮ ˱ˣ˯˧˞

                                                 
 

1
 ˪˩ ˫˧ˮˣ˸ˮˢ ˨ˣ˸ˬ ˶˸˞ ˬ˪ˢ"˯ www.cbs.gov.il  
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 ˢ˷˰ˮ ˪˪˩ ˨˶ˡ˟˫˧˧˴˶˞ˢ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ ˸˶ˠ˯ˬ˟ ,˩ ˪˩˟ ˪˞˶˷˧˟ ˫˧˰˴ˣ˟ˬˢ- 12  ˫˧ˮ˷

) ˸ˮ˷˟ ˭ˣ˶˥˞ˢ1996( ,˫˧ˮ˧˪ˣ˲ˣ˶˦ˬ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ˣ  .

˫˧˷˶˸ 1˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˬˣ˰˪ ˰ˣˮ˧ˬ ˸ˬ˶ ˧ˮˣ˸ˮ ˠ˧˴ˬ . ˶˧˰˟ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

˩ ˪˰ ˸ˡˬˣ˰ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˟˧˟˞ ˪˸- 350 ˪ ˟˩˶ ˧˪˩- 1,000  ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸ˬˣ˰˪ ˷˲ˮ

˩ ˪˰ ˸ˡˬˣ˰ˢ- 260 ˪ ˟˩˶ ˧˪˩- 1,000 ˷˲ˮ .˫˧˟˩ˬ ˫˧˟ˣ˷˧˧˟ ˸˞ˤ ˸ˬˣ˰˪- ˸ˣ˰˶) ˸ˬ˵ˢ ˫˶˦

˭˧˰˧ˡˣˬ ˶˧˰ˢ (˩ ˪˰ ˢˡˬ˰ ˰ˣˮ˧ˬˢ ˸ˬ˶- 200 ˪ ˟˩˶ ˧˪˩- 1,000  ˫˸ˣ˞˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˫˪ˣ˞ ˷˲ˮ

 ˫˧˟ˣ˷˧˧ˢ˸˧˧ˢ  ˳˶˞˟ ˸ˣˢˣ˟ˠˢˬˢˡˬ˰ˣ ˩ ˪˰- 375 ˪ ˟˩˶ ˧˪˩- 1,000 ˷˲ˮ . ˸˧˶˷˲˞ ˢ˟˧˯

˰ ˫˧˵˯˰ˣˬˢ ˰˟˵ ˧˷ˮ˞ ˪˷ ˧ˣ˟˧˶ ˢˮ˧ˢ ˢˤ ˶˰˲˪"ˢ˴ ˧"˪ ,˷˞˫ˢ˟ ˟˩˶ˢ ˧˪˩ ˶ ,˶ˣˬ˞˩ , ˫ˮ˧˞

˫˧ˬˣ˷˶ ˟ˣ˷˧˧˟ .

˫˧˷˶˸ 1 : ˸ˮ˷˟ ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˫˧˟ˣ˷˧˧˟ ˟˩˶ ˸ˣˮ˧ˬˤˣ ˰ˣˮ˧ˬ ˸ˬ˶1995
2
 

Figure 1: Car ownership and availability in local city in Tel Aviv metropolitan area 

 

˪˪ˣ˩ ˢˤ ˶˵˥ˬ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˪˷ ˥ˣ˸˧ˮ , ˭˧˟ ˫˸ˬˠˬˣ

 ˫˧ˮ˷ˢ1996 ˪- 2006 . ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˣ˰˴ˣ˟˷ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ˷ ˪˰ ˯˯ˣ˟ˬ ˥ˣ˸˧ˮˢ

˭˧˪ˣ˲ˣ˶˦ˬ˟ .˱˯ˣˮ˟ ,ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˣˤ ˢˡˣ˟˰˟ ˫˧˰˴ˣˬ  .

                                                 
2
  ˶ˣ˵ˬ :ˢ˷˟ˣˣ ,˲. ,1996 ,ˢ˶ˣ˟˥˸ ˶˵˥ˬ˪ ˧˪˞˶˷˧ˢ ˭ˣ˩ˬˢ:  ˸ˣˮ˧ˬˤˣ ˰ˣˮ˧ˬ ˸ˬ˶ ˪˷ ˫˧˪ˡˣˬ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶

˟˧˟˞ , 
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˭ˮ˧ˢ ˣ˶ˡˠˣˢ˷ ˶˵˥ˬˢ ˸ˣ˶˦ˬ: 

¶ ˸ˮ˧˥˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣˬˠˬ ˪˞˶˷˧˟ ,˪˪ˣ˩: 

-   ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˸˶˧˵˥

-  ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˪ˡˣˬ ˸ˡ˧ˬ˞ˣ ˥ˣ˸˧ˮ

¶  ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˧ˣ˲˴ˢ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˢ˩˶˰ˢ

-  ˭ˣ˶˥˞ˢ ˶ˣ˷˰˟ ˸ˣˬˠˬˢ ˶ˣ˞˪

¶  ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˬ˶ˣˠˢ ˸ˮ˧˥˟ˢ˲˧˥. 

 ˶˲˯ˬˬ ˸˟˩˶ˣˬ ˢˡˣ˟˰ˢ˭ˬ˵˪ˡ˩ ˫˧˵˶˲ :

¶ ˸ˣ˶˲˯ ˸˶˧˵˯ ˵˶˲ , ˸ˣ˯˥˧˧˸ˢ ˨ˣ˸ ˶˵˥ˬˢ ˰ˣ˴˧˟˪ ˷ˣ˶ˡˢ ˧˦˶ˣ˞˧˸ˢ ˰˵˶ˢ ˸˞ ˢˣˣˢˬ ˶˷˞

˪˞˶˷˧˟ˣ ˫˪ˣ˰˟ ˣ˷˰ˮ˷ ˸ˣˬˣˡ ˸ˣˡˣ˟˰˪ . ˢˤ ˵˶˲˪˪ˣ˩  ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˢ˶˧˵˯

˫˧ˮ˷ˢ ˨˶ˣ˞˪ ,˷ ˫˧˧ˡˣ˥˧˧ˢ ˫˧ˮ˧˧˲˞ˬ˪ ˸ˣ˯˥˧˧˸ˢ ˪˪˞˶˷˧ , ˧ˠˣ˯ ˪˷ ˭ˣ˧˲˞ ˸ˬ˶ ˪˷ ˫˧˪ˡˣˬ

˟˩˶ ˸ˣˮ˧ˬˤˣ ˰ˣˮ˧ˬ ,˫˪ˣ˰ˢˬˣ ˳˶˞ˢˬ ˫˧˪ˡˣˬ ˪˷ ˢ˶˧˵˯ ˭˩ˣ , ˫˧ˮ˸˷ˬ˪ ˸ˣ˯˥˧˧˸ˢ ˨ˣ˸

ˢ˪˞ ˫˧˪ˡˣˬ ˧˲ ˪˰ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ. 

¶ ˢ ˢ˧ˠˣ˪ˣˡˣ˸ˬ ˵˶˲˫˧˦˶ˣ˲ˬ ˣ˟ˣ ˶˵˥ˬˢ ˶ˣ˞˧˸ ˪˪ˣ˩ :˶˵˥ˬˢ ˸ˣ˶˰˷ˢ ,ˢ˪ˣ˰˲ˢ ˸˦˧˷ ,

˶˵˥ˬˢ ˧˟˪˷ , ˶ˣ˞˧˸˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸˧˧ˮ˟ˣ ˱ˣ˯˧˞ ˶˵˥ˬ˪ , ˸ˬ˧˷˶ˣ ˪ˡˣˬˢ ˸ˣ˥ˮˢ ˭˩ˣ

ˣˮ˥˟ˮ˷ ˫˧ˮ˸˷ˬˢ. 

¶ ˶˵˥ˬˢ ˸ˣ˞˴ˣ˸ ˵˶˲ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˪˪ˣ˩ , ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˸ˣˬˠˬˢ ˶ˣ˞˧˸ ˫˧˰˧˲ˣˬ ˣ˟ˣ

ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ , ˫˧ˮ˷˪ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ1996 x- 2006 , ˫˧˥ˣ˸˧ˮ

ˣ˞˪ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˸˧ˤ˥˸ ˭˩ˣ ˫˧˪ˡˣˬˢ ˪˷ ˫˧˧˸˞ˣˣ˷ˢ˸ˣˬ˧˧˵ˢ ˸ˣˬˠˬˢ ˶ . 

¶ ˭ˣ˧ˡ ˪˪ˣ˩ ˫ˣ˩˧˯ˢ ˵˶˲ ,˶˵˥ˬˢ ˨˷ˬˢ˪ ˸ˣ˴˪ˬˢ ˭˩ˣ ˸ˣˮ˵˯ˬ. 
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2. ˸ˣ˶˲˯ ˸˶˧˵˯ 

˸ˣ˟˶ ˫˧ˮ˷ ˢˤˬ ˶˵˥ˮ ˟˩˶ ˸ˣˮ˧ˬˤˣ ˰ˣˮ˧ˬ ˸ˬ˶ ˞˷ˣˮ ,ˢ ˸ˣˮ˷ ˱ˣ˯ˬ ˪˥ˢ- 30 ˢ ˢ˞ˬˢ ˪˷- 20 .

˸˞ˤ ˶ˣ˞˪ , ˸ˣˮˣ˶˸˧˲ˣ ˸ˣˮˣ˷ ˸ˣ˷˧ˠ ˫˧ˠ˴˧˧ˬˢ ˞˷ˣˮ˟ ˫˧˶ˬ˞ˬ ˪˷ ˟˶ ˶˲˯ˬ ˸ˣ˶˲˯˟ ˫˧ˬ˧˧˵

ˢ˰˲ˣ˸ˢ ˧ˣˤ˧˥˪ ˫˧ˮˣ˷ .˪˞˶˷˧˟ ,˶˸ˣ˧ ˶˥ˣ˞ˬ ˫˧˶˟ˡˢ ˰˟˦ˬ ˢ˧˰˟ˢ ˢ˶˶ˣ˰˸ˢ , ˪ˣˡ˧ˠˢ ˶ˣ˞˪

˪ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ˢˮ˧ˡˬˢ ˸ˬ˵ˢ ˶˥˞ . 

˫˧˵˶˲ ˧˸˸ ˧ˮ˷ ˪˪ˣ˩ ˢˤ ˵˶˲ : ˢˮ˧˟ ˫˧˪ˡ˟ˢˢˣ ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˢ˶˧˵˯ ˠ˧˴ˬ ˭ˣ˷˞˶ˢ

˫˪ˣ˰˟ ˫˧˶˥˞ ˸ˣˬˣ˵ˬ ˭˧˟˪ , ˳˶˞ˢˬ ˰ˣˮ˧ˬ ˸ˬ˶ˣ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ ˪˷ ˢ˶˧˵˯ ˠ˧˴ˬ ˧ˮ˷ˢˣ

˫˪ˣ˰ˢˬˣ .˫˧˵˶˲ˢ ˧˸˸ ˧ˮ˷ ˪˷ ˫ˣ˩˧˯ ˞˟ˣ˧ ˵˶˲ˢ ˱ˣ˯˟ . 

1.2. ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ 

 ˸ˬ˶ˢ˧˧˪˰ ˸ˬˠˬ˟ ˧˰˟˦ ˭˲ˣ˞˟ ˸˞˴ˬˮ ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ,˫ˣ˧ˢ ˡ˰ˣ ˢˮ˧ˡˬˢ ˫ˣ˵ˬ ˪˥ˢ . ˵˶˲ ˸˸

ˢˤ ,˟˩˶ˢ ˸ˣˮ˧ˬˤˣ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˪˞˶˷˧˟ ˸ˣˬ˧˧˵ˢ ˸ˣˬˠˬˢ ˸˞ ˠ˧˴ˬ ,ˢ˧ˮ˧˧˲˞ˬ ˪˰ ˫

˫˧˧ˡˣ˥˧˧ˢ .˫˧˵˪˥ ˢ˷ˣ˪˷ ˪˪ˣ˩ ˵˶˲ˢ ˸˸ : ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˢ˶˧˵˯ ˪˪ˣ˩ ˭ˣ˷˞˶ ˵˪˥

˫˧ˮ˷ˢ ˨˶ˣ˞˪ ,ˣ˩ ˧ˮ˷ˢ ˵˪˥ˢ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ˪ ˯˥˧˟ ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˢ˞ˣˣ˷ˢ ˪˪

˫˪ˣ˰˟ , ˢ˰˲ˣ˸˪ ˸ˣ˯˥˧˧˸ˢ ˪˪ˣ˩ ˧˷˧˪˷ˢ ˵˪˥ˢˣ ˢˤ ˞˷ˣˮ˟ ˪˞˶˷˧ ˪˷ ˸ˣ˧ˡˣ˥˧˧˪ ˶˟˯ˢ ˵˲˯ˬˣ

 ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ ˪˰ ˢ˰˧˲˷ˬˣ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˪˞˶˷˧˟ ˢ˥˸˲˸ˢ ˶˷˞ ˸ˣ˶˟˥ ˟˩˶ ˪˷

˸˧˟ ˵˷ˬ˟ ,˨˷ˬˢ˟ ˦˶ˣ˲˧˷ ˧˲˩. 

1.1.2. ˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸ˣ˥˸˲˸ˢ ˪

˪˞˶˷˧ ˸ˮ˧ˡˬ˟ ,˟˶˰ˬˢ ˸ˣˮ˧ˡˬ˪ ˢˬˣˡ˟ ,˧˶˵˧˰ˢ ˢ˰˧˯ˮˢ ˧˰˴ˬ˞ ˣˮ˧ˢ ˧˦˶˲ˢ ˟˩˶ˢ . ˟˩˶ˢ ˧˴

ˡˬ˞ˮ ˪˞˶˷˧˟ , ˶˞ˣ˶˟˲˪ ˭ˣ˩ˮ2008 ,˩˟- 1.82 ˟˩˶ ˧˪˩ ˭ˣ˧˪ˬ .˱˯ˣˮ˟ ,˩ ˡˣ˰ ˟˩˶ˢ ˧˴ ˪˪ˣ˩- 

100,000  ˫˧˧˶˥˯ˬ ˟˩˶ ˧˪˩ ˫˧˶ˡˠˣˬˢ ˟˩˶ ˧˪˩)˭ˢ˩ ˫˧˶˥˞ˣ ,2008 .(

 ˫˧ˮ˷ˢ ˭˧˟1950-2007 ˟ ˪ˣˡ˧ˠ ˪˥˫˧˟˷ˣ˸ˢ ˶˲˯ˬ , ˫˧ˠˢˮˢ ˶˲˯ˬ˟ ˭˩ˣ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟

ˢ˧˧˯ˣ˪˩ˣ˞˟ . ˢ˧ˢ ˪˞˶˷˧˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˷ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˧˸ˮ˷ˢ ˰˴ˣˬˬˢ ˪ˣˡ˧ˠˢ ˶ˣ˰˧˷

ˢ ˸ˣˮ˷ ˨˪ˢˬ˟- 60 )˩- 21% (ˢ ˸ˣˮ˷ˣ- 70 )˩- 12% .( ˶ˣ˰˧˷ ˪ˡˠ ˢ˲ˣ˵˸ ˢ˸ˣ˞ ˨˪ˢˬ˟

˩˟ ˵˶ ˢ˧˧˯ˣ˪˩ˣ˞ˢ- 3% ˢˮ˷˟ ,˩˟ ˪ˡˠ ˫˧ˠˢˮˢ ˶˲˯ˬ ˨˞- 11% ˮ˷˟ˢ ˸ˣ- 60 ˩˟ˣ- 9%  ˸ˣˮ˷˟

-s 70 .ˢ ˸ˣˮ˷˟- 2000  ˪˞˶˷˧˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˧˸ˮ˷ˢ ˪ˣˡ˧ˠˢ ˶ˣ˰˧˷˟ ˸˧˯˥˧ ˢˡ˧˶˧ ˢ˪˥

)˩- 4% ˢˮ˷˟( , ˫˧ˠˢˮˢ ˶˲˯ˬ˟ˣ)˩- 3% ˢˮ˷˟ .( ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˪ˣˡ˧ˠ ˟˴˵ ˢ˲ˣ˵˸ ˢ˸ˣ˞ ˨˪ˢˬ˟

˩ ˪˰ ˡˬ˰ ˧˸ˮ˷ˢ- 2% ˢˮ˷˟ )ˢ˞˶  ˫˧˷˶˸2  .(
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˫˧˷˶˸ 2 :ˢ˧˧˯ˣ˪˩ˣ˞˟ ˪ˣˡ˧ˠ ,ˣ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬˠˣˢˮ˪ ˫˧˷˶ˣˬ  ˪˞˶˷˧˟1950-2007 

Figure 2: Increase in population, vehicles and licensed drivers in Israel 1950-2007 

 

 

 ˸ˬ˶˟ ˪ˣˡ˧ˠ˟ˣ ˡ˥˞ ˡ˴ˬ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˪ˣˡ˧ˠ˟ ˶˧˟˯ˢ˪ ˭˸˧ˮ ˪˞˶˷˧˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˪ˣˡ˧ˠˢ ˸˞

˧ˮ˷ ˡ˴ˬ ˰ˣˮ˧ˬˢ .˞ˬˠˣˡ˪ ˨˩ , ˸ˮ˷˟2006 ˩˟ ˪˞˶˷˧˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪ˡˠ- 4% . ˣˤ ˢ˧˪˰

˩ ˪˷ ˶ˣ˰˧˷˟ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˪ˣˡ˧ˠˢˬ ˸˰˟ˣˮ- 2% ,˩ ˪˷ ˰ˣˮ˧ˬˢ ˸ˬ˶˟ˣ- 2% .˟ ˫˧˷˶˸3  ˭˸˧ˮ

 ˧˩ ˸ˣ˞˶˪˧ˬˢ ˸ˬ˶˸˧˯˥˧ ˢˮˣ˸ˬ ˣˤ ˢ˧˪˰ ˨˞ ˧˟˵˰ ˭˲ˣ˞˟ ˢ˪ˣ˰ ˪˞˶˷˧˟ ˰ˣˮ . 

˧˩ ˢˮ˧ˢ ˭˧˧˴˪ ˷˧˷ ˸˲˯ˣˮ ˢ˰˲ˣ˸ ˢ ˶˲˯ˬ˪ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˭˧˟ ˯˥˧ˢˠˣˢˮ˪ ˫˧˷˶ˣˬ  ˧ˡ ˶˞˷ˮ

 ˧˟˵˰ ˡˣ˥˧˧˟ ˫˧ˮ˷ˢ ˨˶ˣ˞˪ ˨˪ˢˬ˟20 ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ .ˢ˷˰ˬ˪ , ˸ˮ˷˟ ˶˟˩1983  ˶ˣ˰˧˷ ˡˬ˰

ˢˠˣˢˮ˪ ˫˧˷˶ˣˬ ˩ ˪˰- 483 ˪- 1,000 ˟˩˶ ˧˪˩ . ˸ˮ˷˟2006 ˩ ˪˰ ˫˶ˣ˰˧˷ ˡˬ˰- 527 ˫˧ˠˢˮ .

˩ ˪˷ ˪ˣˡ˧ˠ ˪˰ ˰˧˟˴ˬ ˢˤ ˭ˣ˸ˮ- 9%  ˪˷ ˢ˲ˣ˵˸˟ ˫˧ˠˢˮˢ ˶ˣ˰˧˷˟23  ˫˧ˮ˷)˩- 0.4% ˢˮ˷˟ .(

 ˶˲˯ˬ ˭˧˟ ˶˷˵ˢ ˪˰ ˢ˰˧˟˴ˬ ˣˤ ˢˡ˟ˣ˰ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟  ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˭˧˟˪ ˢ˧˧˯ˣ˪˩ˣ˞˟

˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ˣ .
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˫˧˷˶˸ 3 : ˟˩˶ ˧˪˩ ˯˥˧ˣ ˰ˣˮ˧ˬˢ ˸ˬ˶ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟˪  ˪˞˶˷˧˟1950-2007 

Figure 3: Car ownership and ratio between cars and licensed drivers in Israel 1950-2007 

 

 

 ˸ˮ˷˟2003 ˪˞˶˷˧˟ ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣ˧ˤ˥˸ ˸ˮ˧˥˟ ˢ˩˶˰ˮ , ˸ˣˣ˴ ˧ˡ˧ ˪˰

 ˫˧˥ˬˣˬ˳˶˞ˢ ˪˩ˬ ˞˷ˣˮ˟ )˫˧˶˥˞ˣ ˷˶˧ˢ ,2003( .ˢ˸ˡˣ˟˰ ˸˶ˠ˯ˬ˟ , ˸˞ ˢˡ˰ˣˣˢ ˢˮ˥˟

 ˪˞˧˴ˮ˦ˣ˲ˣ ˸ˣ˧˰˟ ˧ˣˢ˧ˤˣ ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣ˧ˤ˥˸˪ ˸ˣ˪˟ˣ˵ˬˢ ˸ˣ˦˧˷ˢ

˫˧˶ˣ˲˧˷˪  .

ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ˣ˰˴ˣ˟˷ ˸ˣ˵˧ˡ˟ˢˬ ˸˥˞ , ˶ˣ˰˧˷ ˞˷ˣˮ˪ ˢ˯˥˧˧˸ˢˠˣˢˮ˪ ˫˧˷˶ˣˬˢ  ˢ˧˧˯ˣ˪˩ˣ˞˟

˧˲ ˪˰ ˪˧ˠ ˸˴ˣ˟˵ .˧˲˩  ˫˧˷˶˸˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷4 ,˪˧ˠˢ ˸ˣ˴ˣ˟˵ˬ ˸˥˞ ˪˩˟ ˫˧ˠˢˮˢ ˶ˣ˰˧˷ , ˸ˮ˷˟

1995 ,˸˧˪˞ˬ˧˯˵ˬ ˢ˧ˣˣ˶ ˸ˬ˶˪ ˭˧˧ˡ˰ ˰˧ˠˢ ˞˪ , ˨ˣˬˮ ˸ˣˠˢˮˢ ˶ˣ˰˧˷ ˫˧˷ˮˢ ˟˶˵˟ ˶˷˞˩

˸˧˸ˣ˰ˬ˷ˬ .˱˯ˣˮ˟ , ˪˧ˠˢ ˸ˣ˴ˣ˟˵˟65+ ,˧˸ˣ˰ˬ˷ˬ ˭˲ˣ˞˟ ˨ˣˬˮ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˫˧ˠˢˮˢ ˤˣ˥˞  .

 ˢ˰˴ˣ˟˷ ˸˲˯ˣˮ ˢˮ˧˥˟˸˞ ˢ˵ˡ˟ s ˪˷ ˸ˣ˰˲˷ˢ ˶ˣ˰˧˷ ˪˰ ˫˧˧˲˶ˠˣ˞˧ˠˣ ˫˧˧˪˩˪˩ ˣ˧˴ˣ˯ ˫˧ˮ˧˧˲˞ˬ

ˠˣˢˮ˪ ˫˧˷˶ˣˬ ˢ˧˧˯ˣ˪˩ˣ˞˟ .˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˫˧˷˶˸5 , ˶ˣ˰˧˷ˢˤ  ˣ˧˴ˣ˯ˢ ˟˴ˬˢ˷ ˪˩˩ ˢ˪ˣ˰

˶˲˸˷ˬ ˧˪˩˪˩ .˱˯ˣˮ˟ ,˸˧˯˥˧ ˢˮ˦˵ ˸ˣˤˣ˥ˬˢ ˭˧˟ ˸ˣˮˣ˷ˢ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ , ˫˧˪˷ˣ˶˧ ˤˣ˥ˬ ˶˷˞˩

˧˴˶˞ˢ ˰˴ˣˬˬˢˬ ˨ˣˬˮ  .
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˫˧˷˶˸ 4 : ˶ˣ˰˧˷ˠˣˢˮ˪ ˫˧˷˶ˣˬ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˪˞˶˷˧˟ ,˪˧ˠˣ ˭˧ˬ ˧˲˪,  ˸ˮ˷1995
3
 

Figure 4: Licensed drivers in the population in Israel by age, 1995 

  

˫˧˷˶˸ 5 : ˶ˣ˰˧˷ˠˣˢˮ˪ ˫˧˷˶ˣˬ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˪˞˶˷˧˟ , ˸ˮ˷ ˧˲˶ˠˣ˞˧ˠ ˫ˣ˵˧ˬˣ ˸˧˪˩˪˩ ˣ˧˴ˣ˯ ˢˬ˶ ˧˲˪1995
4
 

Figure 5: Licensed drivers in the population in Israel by socioeconomic level and 
geographic location, 1995 
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ˢˠ˧ˢˮˢ ,˭˧ˬˢ ˧˲˪ ˶˩˧ˮ ˭˲ˣ˞˟ ˢˮ˸˷ˬ ˣˤ ˢ˰˲˷ˢ ˧˩ ˫˞ . ˫˧˞˪˧ˠˢ ˪˩˟64-19 , ˶˲˯ˬ ˫˧˷˶ˣˬ

ˠˣˢˮ˪ ˮ ˱˪˞˪ˢˣ˟ˠ ˫˧˶˟ˠˢ ˟˶˵˟ ˷˲ ,ˣ˧˴ˣ˯ˢ ˸ˣˬ˶˪ ˫˧˩˧˧˷ˢ ˫˧˶˟ˠˢ ˸˴ˣ˟˵ ˶˷˞˩- ˸ˣ˧˪˩˪˩

ˢ˧ˣˣ˶˪ ˸ˣ˟ˣ˶˵ ˸ˣˢˣ˟ˠˢ ,˶ˬˣ˪˩ , ˦˰ˬ˩˫˪ˣ˩  ˢ˴ˣ˟˵˟ˠˣˢˮ˪ ˫˧˷˶ˣˬ ˣˤ .

˸˧˧ˢ ˫˧˥ˬˣˬ ˸ˣˣ˴ ˸ˡˣ˟˰ˬ ˢˮ˵˯ˬˢ s ˸ˣˤ˥˪ ˭˸˧ˮ˷ ˟˩˶ ˸ˣˮ˧ˬˤ˫˧˟˪˷ ˧ˮ˷ ˸ˣ˰˴ˬ˞˟ :˸˧˷˞˶ ,

˲˶ˠˣˬˡ ˫˧ˮˣ˸ˮ ˧˲ ˪˰ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˧ˣˤ˧˥˫˧ , ˧˲ ˪˰ ˟˩˶ ˸ˣˮ˧ˬˤ ˧ˣˤ˧˥ ˭˩ˬ ˶˥˞˪ˣ ˭˧˟ ˶˷˵ˢ

ˠˣˢˮ˪ ˫˧˷˶ˣˬ ˸ˣ˧ˮˣ˩ˬ ˶˲˯ˬ ˭˧˟˪.  ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˧ˣˤ˧˥˪ ˢˮˣ˶˥˞˪ ˢˬ˷ˣ˧ ˣˤ ˢ˦˧˷

 ˟˧˟˞)Beckor et al ,2006 .(˫˧˶ˣ˶˟ ˸ˣˮˣ˶˸˧ ˪˧˰˪ ˢ˶˞ˣ˸˷ ˢ˦˧˷˪ : ˞˪ˣ ˫ˣ˷˧˧˪ ˦ˣ˷˲ ˪ˡˣˬˢ

˫˧˟˶ ˦˪˵ ˧ˮ˸˷ˬ ˷˶ˣˡ .˫˪ˣ˞ ,ˮ˧˧ˮˣ˰ˬˣ ˢˡ˧ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˶˸ˣ˧ ˸˦˶ˣ˲ˬ ˢˮˣˬ˸ ˪˟˵˪ ˫˧

˫˧ˮˣ˷ ˫˧˶ˣˤ˞˟ ,˶ˡˠˬˣ ˪˧ˠ ˡ˟˪ˬ ˦˶˲ˢ ˸ˣˮˣ˩˸˟ ˟˷˥˸ˬ ˞˪ˣ ˧ˡˬ ˧ˮ˦˷˲ ˪ˡˣˬˢ. 

2.1.2.  ˫˪ˣ˰˟ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ˪ ˢ˞ˣˣ˷ˢ˟ ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶

ˢ˲ˣ˶˧˞˟ˣ ˢ˵˧˶ˬ˞ ˭ˣ˲˴˟ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ˪ ˢ˞ˣˣ˷ˢ˟ ,ˢ˲ˣ˶˧˞ ˥˶ˤˬ˟ ˸ˣ˟˶ ˸ˣˮ˧ˡˬ˪ ˱˞ˣ , ˸˦˪ˣ˟

˰ˣˮ˧ˬˢ ˸ˬ˶˷ ˢˡ˟ˣ˰ˢ ˢ˩ˣˬˮ ˪˞˶˷˧˟ )˧ˮˣ˷ˬ˷ˢ ,1999( )ˢ˞˶  ˫˧˷˶˸6  .(

˫˧˷˶˸ 6 :˪ ˫˧˧˦˶˲ ˟˩˶ ˧˪˩- 1,000  ˸ˮ˷˟ ˪˞˶˷˧˟ˣ ˢ˲ˣ˶˧˞˟ ˸ˣˮˣ˷ ˸ˣ˴˶˞˟ ˷˲ˮ2005
5
 

Figure 6: Rate of privet cars to 1,000 people in Israel and other countries, 2005 

 

˥˞ˣ ˷˶˧ˢ˫˧˶ )2003 (˥˸˧ˮ x˰ˣˮ˧ˬˢ ˸ˬ˶ ˞˷ˣˮ˟ ˪˞˶˷˧ ˪˷ ˸ˣ˧ˡˣ˥˧˧˪ ˸ˣ˧˶˷˲˞ˢ ˸ˣ˟˧˯ˢ ˸˞ ,

˫˪ˣ˰˟ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ ˸ˬˣ˰˪ .˸ˣ˴ˣ˟˵ ˰˟˶˞˪ ˸ˣ˵˪˥˸ˬ ˸ˣ˟˧˯ˢ: 

¶  ˸˧˲˶ˠˣˬˡï ˪˞˶˷˧ ˸ˮ˧ˡˬ˟ ,˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˥ˣ˪1 ,˫˧ˡ˪˧ˢ ˶ˣ˰˷ , ˫ˮ˧˞ ˢ˶ˡˠˢ˟˷

˫˧ˠˢˮ , ˫˪ˣ˰˟ ˸ˣ˶˥˞ ˸ˣ˧˟˶˰ˬ ˸ˣˮ˧ˡˬˬ ˶˩˧ˮ ˶ˣ˰˧˷˟ ˢˣ˟ˠ) ˧˲ ˦˰ˬ˩2 ˧˪˦˧˞ˬ˭˞˲˧ˣ ˢ.( 

                                                 
5
  ˶ˣ˵ˬ :˸ˣ˧˶˷˲˞ ˸ˣ˧˸˶ˣ˟˥˸ ˸ˣ˩˪˷ˢˣ ˸ˣˬ˧˷˧ ˪˞˶˷˧˟ ˧˪ˬ˷˥ˢ ˟˩˶ˢ ˫ˤ˧ˬ , ˳˶ˬ2008 
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¶  ˸˧˸ˣ˟˶˸ï ˫˧˟˶˰ ˣ˞ ˫˧ˡ˶˥ ˣˬ˩ ˫˧ˬ˧ˣ˯ˬ ˫˧˶ˤˠˬ˟ , ˟˶˵˟ˣ ˪˪˩˩ ˟˩˶ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˤˣ˥˞

ˡˣ˞ˬ ˨ˣˬˮ ˦˶˲˟ ˫˧˷ˮˢ .˟ ˫˧˷˶˸7  ˸ˣˠˢˮˢ ˶˵˧˰˟ˣ ˫˧ˠˢˮˢ ˶ˣ˰˧˷ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

˸ˣ˶˥˞ ˸ˣ˧˯ˣ˪˩ˣ˞ ˟˶˵˟ ˫˶ˣ˰˧˷ ˸ˬˣ˰˪ ˶˩˧ˮ ˶ˣ˰˧˷˟ ˨ˣˬˮ ˸˧ˡ˶˥ˢˣ ˸˧˟˶˰ˢ ˢ˧˧˯ˣ˪˩ˣ˞˟ . 

¶  ˸˧˸˶˟˥- ˟ˣ˥ˢ ˪˷˟ ˫˧˞˪˧ˠˢ ˭˧˟ ˧˞˟˴ ˸ˣ˶˧˷ ˰˴˟˪ ˪˞˶˷˧˟ ˶˰ˣˮˢ ˧ˮ˟ ˪˷ ˢ18-21 , ˪˷˟ˣ

˞˟˴ˢˬ ˫˧˶˶˥˸˷ˬ ˫˧˶˧˰˴ ˟˶˵˟ ˢ˴ˣ˲ˮ˷ ˸ˣ˞˪˧ˬ˶˸ˢ ˸˰˲ˣ˸ , ˰˧ˠˢ˪ ˫˧˶˧˰˴ˢ ˫˧˶˥˞ˬ

˟˩˶ ˵˧ˤ˥ˢ˪ ˸ˣ˶˷˲˞ˬˢ ˢ˯ˮ˩ˢ ˸ˣˬ˶˪. 

¶  ˸˧˪˩˪˩- ˪˞˶˷˧˟ , ˫˪ˣ˰˟ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ˪ ˸˧˯˥˧ ˢˢˣ˟ˠ ˟˩˶ ˸˵ˤ˥˞ ˪˷ ˢ˰ˣ˟˵ˢ ˸ˣ˪˰ˢ

ˣ˯˧ˬˢ ˸ˣˬ˶ ˪˷˟˸ˣˢˣ˟ˠˢ ˧. 

˥ˣ˪ 1 :˫˪ˣ˰˟ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ ˸ˬˣ˰˪ ˪˞˶˷˧˟ ˫˧˞˪˧ˠˢ ˢˮ˟ˬ )˫˧ˤˣ˥˞˟(
6
 

Table 1: population structure in Israel and other countries (by percent) 

 % Age 

Country or area 0- 14 (%) 15- 64 (%) 65+ (%) Total (%) 

Australia                           19 67 13 100 

Austria                             14 67 17 100 

Belgium                             16 66 17 100 

Bulgaria                            13 68 17 100 

Canada                              17 69 13 100 

Denmark                             18 65 15 100 

France                              18 65 16 100 

Germany                             13 66 20 100 

Greece                              14 66 19 100 

ISRAEL                              25 64 9 100 

Italy                               13 66 20 100 

Japan                               13 64 21 100 

Netherlands                         17 67 14 100 

New Zealand                         20 67 12 100 

Norway                              18 66 15 100 

Portugal                            16 66 17 100 

Russia                              14 71 14 100 

Spain                               14 67 17 100 

Switzerland                         15 68 16 100 

United Kingdom                      16 67 16 100 

United States                       20 67 12 100 

 

                                                 
6
  ˶ˣ˵ˬ : ˦ˮ˶˦ˮ˧˞ ˶˸˞- http://www.census2010.gov/cgi-bin/ipc/idbagg  

http://www.census2010.gov/cgi-bin/ipc/idbagg
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˫˧˷˶˸ 7 :ˢ˧˧˯ˣ˪˩ˣ˞˟ ˫˧ˠˢˮˢ ˶ˣ˰˧˷ ,˸ˣ˧˸ˡ ˸˴ˣ˟˵ˣ ˭˧ˬ ˧˲˪
7
 

Figure 7: The rate of drivers in the population by sex and religion 

 

 

3.1.2. ˸ˣ˶˟˥ ˟˩˶  

˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˨˪ˢˬ˟ ,ˢ ˸ˣˮ˷ ˱ˣ˯ˬ ˪˥ˢ- 90 , ˢ˰˲ˣ˸ˢ ˢ˶˟ˠ ˟˩˶ ˧˪˩ ˸˪˟˵ ˪˷

˵˧˯˰ˬˢˬ ,ˢˡˣ˟˰ˢ ˢˤˣ˥ ˸˶ˠ˯ˬ˟ .˫˧˵˧˯˰ˬ˪ ˫˧ˡ˟ˣ˰ˢ ˭˧˟ ˷˟ˠ˸ˢ˷ ˫˩˯ˢˢ ˸˶ˠ˯ˬ˟ , ˪˟˧˵

˵˧˯˰ˬ˪ ˧˷ˡˣ˥ ˫ˣ˪˷˸ ˸˶ˣˬ˸ ˫˧˧˷˧˞ˢ ˣ˧˩˶˴˪ ˟˩˶ ˧˪˩ ˵˧˯˰ˬˢ ˧ˡ˧ˬ ˡ˟ˣ˰ˢ . ˣˡ˧˴ˬ ˵˧˯˰ˬˢ

˸˧˪ˣ˰˲˸ ˢ˶˩˥ˢ ˣ˞ ˧˪ˣ˰˲˸ ˠˮ˧˯˧˪˟ ˫˧˟˩˶ ˸˪˟˵˪ ˠˮ˧˯˧˪ ˸˶˟˥ ˫˰ ˶ˡ˯ˢ ˰˴˧˟8  ˣ˸ˣ˰ˬ˷ˬˣ

 ˭ˣˠ˶˞ˢ ˶˩ˣ˥ ˢ˟ ˢ˵˯˰)˧˦˶˲ ˫ˡ˞ ˣ˞( ,˸ˬ˧ˣ˯ˬ ˢ˲ˣ˵˸˪ ˠˮ˧˯˧˪ˢ ˸˶˟˥ˬ ˟˩˶ ˧˪˩ . ˨˪ˢˬ˟

ˣˤ ˢ˲ˣ˵˸ ,˧˷ˡˣ˥ ˫ˣ˪˷˸˪ ˢ˶ˣˬ˸˟ ˠˮ˧˯˧˪ˢ ˸˶˟˥ ˧ˡ˧ ˪˰ ˫˧˰˴˟˸ˬ ˣ˸˵ˣˤ˥˸ˣ ˟˩˶ˢ ˧˴ ˪ˣˢ˧ˮ  .

ˠˮ˧˯˧˪ ˧˟˩˶ ˶˲˯ˬ ˸ˣˡˣ˞ ˫˧˶ˣ˶˟ ˫˧ˮˣ˸ˮ ˫˧ˬ˧˧˵ ˞˪ ˪˞˶˷˧˟ , ˪˷ ˢ˶ˣ˟˥˸ˢ ˧˶˵˯ ˧ˮˣ˸ˮ˷ ˶˥˞ˬ

˪ˢ"ˬ ˵˧˯˰ˬˢ ˧ˡ˧ˬ ˪˟˵˸ˢ˷ ˟˩˶˟ ˢˠ˧ˢˮ ˭˧˟ˣ ˧˦˶˲ ˟˩˶˟ ˢˠ˧ˢˮ ˭˧˟ ˫˧ˮ˧˥˟ˬ ˫ˮ˧˞ ˯) ˶ˣˤˡˮ˧ˣˣ

˶ˬˣ˰ˣ ,2007( ,˸˞ˤ ˫˰ ,ˢ˰˲ˣ˸ˢ ˱˵˧ˢ ˪˰ ˫˧˰˧˟˴ˬ ˶˷˞ ˫˧˲˧˵˰ ˫˧ˮˣ˸ˮ ˫˧ˬ˧˧˵ . ˷ˠˣˢ˷ ˥ˣˡ˟

 ˸ˮ˷˟ ˸˯ˮ˩ˢ ˪˷ ˢ˪˩˪˩ˢ ˸ˡ˰ˣˣ˪2006 ,˪˞˶˷˧˟ ˟˩˶ ˧˪˩ ˪˷ ˠˮ˧˯˧˪ˢ ˱ˮ˰ ˞˷ˣˮ˟9 , ˧˩ ˭˧ˣ˴

 ˸ˮ˷˟2000 ˬ˰˰ ˪˞˶˷˧˟ ˟˩˶ ˧˪˩ ˪˷ ˸ˣ˷˧˩˶ˢ ˶ˣ˰˧˷ ˡ" ˪˰ ˠˮ˧˯˧˪ˢ ˸ˣ˶˟˥ ˧-˩ 25% . ˶ˣ˰˧˷

 ˸ˮ˷˟ ˡˬ˰ ˢˤ2004 ˩ ˪˰- 50%  ˸ˮ˷˟ˣ2005  ˪˰70% !ˣˡˢ ˧˶˟˥ˬ ˸˩˶˰ˢ ˧˲ ˪˰"˥ , ˸ˣ˪˰˟˟

                                                 
7
  ˶ˣ˵ˬ :˸ˣ˴˪ˬˢˣ ˫ˣ˩˧˯ ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣ˧ˤ˥˸ ˸˵˧ˡ˟ ˞˷ˣˮ˪ ˫˧˪ˡˣˬ ˸ˡ˰ˣˣ ,˧˪ˣ˧ ,2003 

8
  ˟˩˶ˢ ˸˷˧˩˶˪ ˡ˟˪˟ ˸˧ˮˣˬ˧ˬ ˢ˵˯˰ ˞ˣˢ˷ ˧ˮˣˬ˧ˬ ˠˮ˧˯˧˪˪ ˡˣˠ˧ˮ˟ , ˷ˬ˸˷ˬˢ ˧ˡ˧˟ ˢˮ˧ˢ ˸˧˪ˣ˰˲˸ˢ ˸ˣ˧˶˥˞ˢˣ

9
  ˶ˣ˵ˬ :http://www.knesset.gov.il/MMM/data/pdf/m01456.pdf  
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 ˸ˮ˷˟ ˠˮ˧˯˧˪ˢ ˸ˣ˶˟˥2006 ˩- 130,000 ˩ ˫˧ˣˣˢˬˢ ˟˩˶ ˧˪˩- 8%  ˫˧˧˦˶˲ˢ ˟˩˶ˢ ˧˪˩ ˪˪˩ˬ

˪˞˶˷˧˟ .

˲˷ˢ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶˪ˢ˶ˣ˟˥˸ˢ ˵˷ˬ ˪˰ ˸ˣ˪˦ˣ˟ˬ ˞˪ ˸ˣ˰ . ˟˩˶˟ ˷ˬ˸˷ˬˢ˷ ˢˡ˟ˣ˰ˢ

˫˧˦˟˧ˢ ˶˲˯ˬ˟ ˣ˪˷ ˢ˰˧˯ˮˢ ˧˯ˣ˲ˡ ˪˰ ˢ˰˧˲˷ˬ ˣ˟ ˷ˣˬ˧˷ˢ ˸ˣ˧ˣ˪˰˪ ˷˧ˠ˶ ˣˮ˧˞ ˢ˶˟˥ :

Á  ˟˩˶˟ ˣ˪˷ ˸ˣˬˬˣ˧ˢ ˸ˣ˰˧˯ˮˢ ˸˞ ˰˴˟˧ ˢ˶˟˥ ˟˩˶ ˫˰ ˡ˟ˣ˰ ˧˩ ˡˣ˞ˬ ˫˧ˢˣ˟ˠ ˫˧˧ˣ˩˧˯ ˫ˮ˷˧

ˢ˶˟˥ˢ ,ˡˣ˞ˬ ˢ˪˧˰˧ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˣ˸ˣ˷˶˪ ˸ˡˬˣ˰ ˫˞ ˫ˠ. 

Á  ˢ˩ˣˬˮ ˸ˣ˷˧ˠ˶ ˪˷˟ ˢˢˣ˟ˠ ˧˦˶˲ˢ ˟˩˶˟ ˢˡˣ˟˰ ˸˶˦ˬ˪ ˭ˮ˧˞˷ ˸ˣ˰˧˯ˮˢ ˰ˣ˴˧˟˪ ˢ˧˧˦ˮˢ

˟˩˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˪˰˪. 

Á ˸˧˟ˢ ˵˷ˬ ˧˶˟˥ ˶˞˷˪ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˞ ˪˧ˡˠˬ ˢ˶˟˥ˢ ˟˩˶ , ˸ˣ˰˧˯ˮˢ ˧˯ˣ˲ˡ ˪˰ ˰˧˲˷ˬˣ

˫ˢ˪˷. 

Á ˸ˣ˟˧˯ ˶˲˯ˬ ˪˷˟ ˸˞ˤˣ ˶˸ˣ˧ ˢˢˣ˟ˠ ˢ˶˟˥ˢ ˟˩˶ˢ ˸˧˸ˮ˷ˢ ˢ˰ˣ˯ˮˢ: 

-  ˸ˣ˶˦ˬ˪ ˸ˣ˰˧˯ˮ ˰ˣ˴˧˟ˢˡˣ˟˰ 

-  ˫˸ˡˣ˟˰ ˫˵ˣˬˬ ˶˸ˣ˧ ˵ˣ˥˶ ˶ˣˠ˪ ˢ˶˟˥ ˟˩˶˟ ˫˧˷ˬ˸˷ˬ ˪˷ ˢ˧˧˦ˮ)˭ˢ˩ ,1998 ˬ- 

Jones ,1997( 

-  ˸ˣ˰˧˯ˮˢ ˸˞ ˢ˪˧ˡˠˬ ˟˩˶˟ ˷ˣˬ˧˷ˢ ˸ˣ˪˰˪ ˢ˩ˣˬˮ ˸ˣ˷˧ˠ˶

 ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ ˪˰ ˠˮ˧˯˧˪ˢ ˸˰˲ˣ˸ ˪˷ ˸ˣ˩˪˷ˢˢ ˸ˮ˧˥˟˪ ˫˧˧ˮ˦˶˲ ˫˧˶˵˥ˬ ˣ˰˴ˣ˟ ˞˪ ˢ˩ ˡ˰

 ˪˰ ˸˧˟ ˧˵˷ˬ˟ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˪˰ˣ ˪˞˶˷˧˟ˠˮ˧˯˧˪ ˟˩˶ ˞˪˪ ˸˧˟ ˧˵˷ˬ ˸ˬˣ˰˪ ˠˮ˧˯˧˪ ˟˩˶ .

ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ,ˣˤ ˢ˰˲ˣ˸ ˭˥˟˧˸ ,˫˴ˬˣ˴ˬˢ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˢ˞˟˷ ˧˲˩ .

 

2.2. ˰ˣˮ˧ˬ ˸ˬ˶ˣ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ 

 ˫˧˧˸˶ˣ˟˥˸ˢ ˫˧˪ˡˣˬˢ ˸ˣ˥˸˲˸ˢˬ ˵˪˥˩ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˨˪ˢˬ˟ ˥˸˲˸ˢ ˟˩˶ ˸ˣˮ˧ˬˤ ˥ˮˣˬˢ

ˣ˟ˠ ˦ˣ˶˧˲ ˸ˬ˶ ˫ˣ˧˩ ˫˧˷˶ˣˡ˷˦˪˵ˢ ˧ˮˣ˸ˮ ˪˷ ˶˸ˣ˧ ˢˢ .˫˧˵˪˥ ˢ˷˧ˬ˥ ˪˪ˣ˩ ˢˤ ˵˶˲ ˸˸ : ˵˪˥˟

˸ˣ˶˲˯˟ ˸ˣˮ˸˧ˮˢ ˸ˣˮˣ˷ˢ ˸ˣ˧ˣˮ˷˶˲ˢˣ ˟˩˶ ˸ˣˮ˧ˬˤ ˠ˷ˣˬˢ ˸ˣ˰ˬ˷ˬ ˪˷ ˢ˶˧˵˯ ˭˸ˮ˧˸ ˭ˣ˷˞˶ˢ .

ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ ˪˷ ˸ˣ˟˧˷˥ˢ ˪˰ ˦ˣ˶˧˲ ˪˪ˣ˩ ˧ˮ˷ˢ ˵˪˥ˢ . ˵˪˥ˢ

˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬˢ ˧ˠˣ˯ ˪˷ ˦ˣ˶˧˲ ˪˪ˣ˩ ˧˷˧˪˷ˢ ˸ˣ˶˲˯˟ ˫˧ˬ˧˧˵ˢ ˟˩˶ , ˸˞ ˥˸ˮˬ ˧˰˧˟˶ˢ ˵˪˥ˢˣ

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˞ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ .˧˷˧ˬ˥ˢ ˵˶˲ˢ , ˫˧˪ˡˣˬ ˪˷ ˢ˶˧˵˯ ˪˪ˣ˩

˪˞˶˷˧˟ ˫˧ˮ˧˪ˣ˲ˣ˶˦ˬˢ ˫˧˶ˣˤ˞˟ ˣ˪˧ˣ˩˷ ˟˩˶ ˸ˣˮ˧ˬˤ˪ . 
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1.2.2.  ˰˵˶

ˢ ˸ˣˮ˷ˬ ˪˥ˢ ˥ˣ˸˧˲˟ ˫˧˞˴ˬˮ ˰ˣˮ˧ˬ ˸ˬ˶ ˪˷ ˫˧˪ˡˣˬ- 30 ˢ ˢ˞ˬˢ ˪˷- 20 )Whelan, 

2005 .(˫˧ˮ˷ˢ ˨˷ˬ˟ ,˰ˣˮ˧ˬ ˸ˬ˶ ˧ˣˤ˧˥ˣ ˢˡ˧ˬ˞˪ ˫˧˪ˡˣˬ ˪˷ ˟˶ ˶˲˯ˬ ˣ˥˸ˣ˲ , ˫˧ˮ˷˟ˣ

˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫ˠ ˸ˣˮˣ˶˥˞ˢ ,˸ˣ˟˶ ˸ˣ˶˦ˬ ˨˶ˣ˴˪  .

 ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˟˩˶˸˧˟ ˵˷ˬ ˪˩˟ ˫˧ˮ˧ˬˤˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˸ˣ˯˥˧˧˸ˢ ˫˧˪˪ˣ˩ . ˡ˧ˠˢ˪ ˭˸˧ˮ

"˟˩˶ ˸ˣˮ˧ˬˤ "˸˷ˢ˪ ˦˶˲ˢ ˪˷ ˸˪ˣ˩˧ˢ ˸ˠ˶ˡ ˸˞ ˶˧ˡˠˬˢ ˯˵ˡˮ˧˞˩ ˢ˰˧˯ˮ˪ ˧˦˶˲ ˟˩˶˟ ˷ˬ

ˢˬˬ˧ˢ ˸ˣ˰˷ ˨˪ˢˬ˟ ˣˢ˷˪˩ ˭ˬˤ˟ ˸ˬ˧ˣ˯ˬ ˢ˶˦ˬ˪ . ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˰˧˲˷ˬˢ ˧ˤ˩˶ˬˢ ˦ˮˬ˪˞ˢ

˟˩˶ ˧˪˩ ˰˯ˣˮˢ ˸ˣ˪˰˟˟ ˷˧˷ ˢˡ˟ˣ˰ˢ ˫˴˰ ˢˮ˧ˢ ˟˩˶ˢ .˱˯ˣˮ˟ , ˫˧˲˯ˣˮ ˫˧ˮ˸˷ˬ ˶˲˯ˬ ˫˧ˬ˧˧˵

ˣˬ˩ :˷ˣˬ˧˷ˢ ˭ˬˤ ,˸ˣ˥ˣˮˢˣ ˷ˣˬ˧˷ˢ ˸ˣ˶˧ˡ˸  .

Berechman and Paaswell )1977 ( ˫˧ˮ˧˥˟ˬ˟˩˶ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˪ ˫˧˶ˣ˷˵ˢ ˫˧ˡˬ˧ˬ ˧ˮ˷˟ .

 ˣˮ˧ˢ ˭ˣ˷˞˶ˢ ˡˬ˧ˬˢï ˭˧ˬˤ ˟˩˶ˢ ˨˧˞ ,? ˸ˣ˧ˢ˪ ˸ˣ˪ˣ˩˧ ˨˩˪3 ˸ˣ˧ˣ˶˷˲˞ :ˠˢˮ˩ , ˭˧ˬˤ ˞˪ ˣ˞ ˰˯ˣˮ˩

˪˪˩ . ˣˮ˧ˢ ˧ˮ˷ˢ ˡˬ˧ˬˢˣï ˭˧ˬˤ ˟˩˶ˢ ˭ˬˤ ˢˬ˩˪ ,? ˪˩ ˭˧ˬˤ ˭˧˟ ˸ˣ˟ˣ˷˸ ˭ˣˣˠˬ ˸ˣ˧ˢ˪ ˸ˣ˪ˣ˩˧ ˨˩˪ˣ

˭˧ˬˤ ˞˪ ˪˪˩˪ ˭ˬˤˢ .

˫˸ˬˣ˰˪ ,Bailey )1984 (ˬ˰˯ˣˮ ˪˷ ˸ˬ˧ˣ˯ˬ ˢ˰˧˯ˮ˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˶˧ˡˠ , ˸˰˴˟˸ˬ ˢ˰˧˯ˮˢ ˶˷˞˩

˸˧ˮˣ˩ˬ˟ ˰˴˟˸ˢ˪ ˢ˪ˣ˩˧ ˢ˸˧˧ˢ ˣ˞ , ˸ˣˮ˧ˬˤ ˢ˟ ˭˧˞˷ ˢ˰˧˯ˮ˩ ˸˟˷˥ˮ ˢ˰˧˯ˮˢ ˫˧˶˵ˬˢ ˶˞˷˟

˟˩˶ .˫ˮ˧ˢ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˠˣˣ˧˯˪ ˣ˸ˮ˰˦˪ ˫˧˟ˣ˷˥ˢ ˫˧ˮ˸˷ˬˢ : ˯˥˧˟ ˸ˣˮˣ˧˷˧˶ ˧˪˰˟ ˢˬ˩

˸˧˟ˢ ˵˷ˬ˟ ˷˧ ˫˧˟˩˶ˢ ˶˲˯ˬ˪ ?ˬ˟ ˸ˣ˶˥˸ˢ ˸ˬ˶ˣ˧˦˶˲ˢ ˟˩˶˟ ˷ˣˬ˧˷˪ ˸˧˟ˢ ˵˷.  ˫˧˷˶˸

8 ,˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˸ˣ˧ˣ˶˷˲˞ ˰˟˶˞ ˭˧˟ ˭˧˥˟ˬ .
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˫˧˷˶˸ 8 : ˟˩˶ ˸ˣˮ˧ˬˤ-  ˢˬ˧˶ˤ ˫˧˷˶˸)Bailey ,1984 (

Figure 8: Car availability - flow chart (Bailey, 1984) 

 

i. ˟˩˶˟ ˧ˡ˰˪˟ ˷ˣˬ˧˷ , ˫˰ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˪˰˟ ˪˷˟˩˶ ˪˰ ˸ˣ˪˰˟ 

ˣˤ ˢ˧˶ˣˠ˦˵˟ ,ˣ˟˷ ˢˠ˧ˢˮˢ ˸ˣˮˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ˪ ˢˣˣ˷ ˸˧˟ˢ ˵˷ˬ˟ ˫˧˟˩˶ˢ ˶˲˯ˬ .

ˢ˧˶ˣ˞˧˸˟ ,˟ˢˤ ˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮˢ ˪˩ ,˭˧ˬˤ ˢ˧ˢ˧ ˟˩˶ˢ ˧˪˩ . ˢ˧ˢ˧ ˞˪ ˟˩˶ˢ ˫ˢ˟ ˫˧˶˵˧ˬ

 ˞˪˷ ˢ˶˟˥ ˟˩˶ ˣˮ˧ˢ ˟˩˶ˢ ˶˷˞˩ ˣ˞ ˢ˰˧˯ˮ˪ ˶˧˷˩ ˞˪ ˞˴ˬˮ ˟˩˶ˢ ˶˷˞˩ ˣˬ˩ ˫˧˦˰ˬ ˭˧ˬˤ

ˮ ˣ˸˧˞ ˰˴˟˪ ˭˸˧ˮ˸ˣˬ˧ˣ˯ˬ ˸ˣ˰˧˯ . ˠ˷ˣˬˢ"˟˩˶ ˸ˣˮ˧ˬˤ " ˡ˥ˣ ˭˧˦ˣ˪˥˪ ˶ˣ˶˟ ˣˤ ˢ˧˶ˣˠ˦˵˟

˧˰ˬ˷ˬ ,˸ˣ˶˥˞ˢ ˸ˣ˧˶ˣˠ˦˵˪ ˡˣˠ˧ˮ˟ . 

ii. ˟˩˶˟ ˷ˣˬ˧˷ˢ ˪˰ ˸ˣ˶˥˸ ,˟˩˶ ˪˰ ˸ˣ˪˰˟ ˫˰ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˪˰˟ ˪˷ 

ˣˤ ˢ˧˶ˣˠ˦˵˟ ,˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˶˷˞ˬ ˸˧˟ˢ ˵˷ˬ˟ ˸ˣˮˣ˧˷˧˶ ˧˪˰˟ ˶˸ˣ˧ ˫ˮ˷˧,  ˫˶ˣˠˢ ˶˟ˡ

˪˸ˣ˶˥˸ ˷ˣˬ˧˷ˢ ˪˰ ˧˦˶˲ˢ ˟˩˶˟ .˶˵ˬ˟ˢˤ ˢ ,˸˶ˡˠˢ  ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˦˶˲ˡ˥ ˢˮ˧˞-

˸˧˰ˬ˷ˬ .˪˞ˬˠˣˡ , ˸˧˟ ˵˷ˬ˫˰ ˡ˥˞ ˟˩˶ ˧˪˩ ˫˧ˮˣ˷ ˸ˣˬˣ˵ˬ˟ ˫˧ˡ˟ˣ˰ˢ ˫˧˶ˠˣ˟ˬ ˧ˮ˷ˣ  :

˫ˢˬ ˡ˥˞ ˪ ˧˦˶˲ˢ ˟˩˶ˢ ˸˞ ˶˧˞˷ˬˣ ˯ˣ˟ˣ˦ˣ˞ˢ ˸ˣ˰˴ˬ˞˟ ˢˡˣ˟˰˪ ˰˯ˣˮ˧ˮ˷  .

 ˸˞ ˪˞˷ˮ ˶˷˞˩˯ˣ˟ˣ˦ˣ˞˟ ˰˯ˮ˷ ˫ˡ˞ˢ  ˪˰ ˸ˣˮ˰˪ ˪ˣ˩˧ ˞ˣˢ ˭˧ˬˤ ˧˦˶˲ ˟˩˶ ˣ˪ ˷˧ ˫˞ˢ

˟ ˫ˠ ˢ˪˞˷ˢ- "˭˩ "˟ ˫ˠˣ- "˞˪ :"

-  ˢˮˣ˰ ˞ˣˢ ˫˞"˭˩ "ï  ˶˷˞ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶˟ ˧˶˵˧˰ ˷ˬ˸˷ˬ˩ ˣˬ˴˰ ˟˧˷˥ˬ ˞ˣˢ˶˧˞˷ˬ 

˪˧ˮ˷ "˶ˣ˷˧˞ "˸ˬ˧ˣ˯ˬ ˢ˰˧˯ˮ ˶ˣ˟˰ ˟˩˶˟ ˷ˬ˸˷ˢ˪ .
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-   ˢˮˣ˰ ˞ˣˢ ˫˞"˞˪ "ï  ˸˧˟˟ ˶˞˷ˮ ˟˩˶ˢ˷ ˭ˣˣ˧˩ˬ ˟˩˶˟ ˷ˬ˸˷ˢ˪ ˪ˣ˩˧ ˞˪ ˞ˣˢ˪ ˫ˡ˞

˧ˮ˷ˢ ˢ˷ˣ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶˟ ˧˶˵˧˰ˢ ˷ˬ˸˷ˬˢ ˢ˞˶ˮˢ ˪˩˩ ˞. 

˧˦˶˲ˢ ˟˩˶˪ ˰ˠˣˮ˟ ˸˧˟ˢ ˵˷ˬ ˪˷ ˫˧˪ˠ˶ˢ˟ ˫˧˧ˣ˪˸ ˣˤ ˢ˪˞˷ ˪˷ ˸ˣ˟ˣ˷˸˪ ˸ˣ˧ˣˮ˷˶˲ˢ . ˞˪

ˣˬ˩ ˸˶˥˞ ˢ˶ˣ˴˟ ˢ˪˞˷ˢ ˸˞ ˫˧˥˯ˮˬ ˫˞ ˫ˠ ˣˤ ˢ˧ˠˣ˯ ˪˰ ˶˟ˠ˸ˢ˪ ˭˸˧ˮ" : ˟˩˶ ˢ˧ˢ ˫˞ˢ

 ˯ˣ˲˸ ˢ˧ˢ ˞˪ˣ ˣˤ ˢ˰˧˯ˮ˪ ˧ˣˮ˲ ˭˧ˬˤ)deprive (˰"˧ˬ ˧˸˧˟ˢ ˵˷ˬ ˧ˮ˟ˬ ˶˥˞ ˣˢ˷? "ï  ˢ˪˞˷ˢ

˭˩ ˸ˣ˷˰˪ ˸˧˷˲ˣ˥ ˸ˣ˷˶ ˣ˪ ˢ˸˧˧ˢ ˫˞ˢ ˢ˪˞˷˟ ˢ˧ˣ˪˸ ˞˪ ˣ˞ ˯ˣ˲˸ ˢ˧ˢ ˫˞ˢ. 

iii. ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˭˧˞ ,˟˩˶ ˪˰ ˸ˣ˪˰˟ ˫˰ ˸˧˟ ˵˷ˬ˟ 

ˣˤ ˢ˧˶ˣˠ˦˵˟ ,˭ˣ˧˷˧˶ ˰˯ˣˮ˪ ˭˧˞ ,˧˦˶˲ ˟˩˶ ˧˪˩ ˣ˸ˣ˪˰˟˟ ˷˧˷ ˸˧˟ ˵˷ˬ˟ . ˣˮ˞ ˢˤ ˢ˶˵ˬ˟ ˫ˠ

˸ˬˡˣ˵ˢ ˞ˬˠˣˡ˪ ˢˬˣˡˢ ˢ˧˰˟˟ ˫˧˪˵˸ˮ.  ˰ˣ˯ˮ˪ ˸ˣ˩ˤˢ ˸˞ ˷˧ ˧ˬ˪ ˢ˪˞˷ˢ ˸˪˞˷ˮ ˟ˣ˷

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶˟ ? ˪ˣˡˠ ˡ˥˞ ˪ˡ˟ˢ˟ ˨˞- ˫˧ˣˣ˪ˮ ˫˧˰˯ˣˮ˟ ˶˟ˣˡˬ ˢˤ ˢ˶˵ˬ˟ . ˫˧˰˯ˣˮ˪

 ˸ˣˮ˩ˣˬ˟ ˫ˠ ˨˞ ˟˩˶ ˸ˣˮ˧ˬˤ˟ ˨˶ˣ˴ ˷˧ ˢ˪˞")willingness ("ˠˣˢˮ˪ ˶˥˞ ˣˢ˷˧ˬ ˪˷ .

˫ˮ˧ˢ ˢˤ ˢ˶˵ˬ˟ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ : ˭ˣ˴˶˟ ˧ˣ˪˸ ˸ˣ˧ˢ˪ ˫ˡ˞ ˪˷ ˸ˣˮˣ˩ˮˢ ˸ˬ˶ ˣˢ˷˧ˬ ˪˷

ˣ˰˧˯ˢ˪ ˶˥˞ , ˢ˶˦ˬ ˢ˸ˣ˞˪ ˞ˣˢ ˱˞ ˰˯ˣˮ ˠˢˮˢ ˫˞ˢˣ ˞˪ ˣ˞ ˸˧˟ˢ ˵˷ˬ ˭˟ ˞ˣˢ ˠˢˮˢ ˫˞ˢ

˰˧˯ˢ˪ ˢ˶˦ˬ˟ ˡ˥ˣ˧ˬ˟ ˰˯ˣˮ ˞ˣˢ˷ ˣ˞  .

iv. ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ ˪˰ ˸ˣ˪˰˟ ˭˧˞ 

ˣˤ ˢ˧˶ˣˠ˦˵˟ ,˟˩˶ ˧˪˩ ˸˧˟ˢ ˵˷ˬ˟ ˭˧˞ .˪˧˰˪ ˫ˠˡˣˢ˷ ˧˲˩ , ˢ˶˵ˬ˟ ˸˧˞ˡˣˣˢ ˸ˣ˰ˬ˷ˬˢ ˭˧˞

ˢ ˵˷ˬ ˧ˮ˟ˬ ˡ˥˞ ˱˞˪ ˸ˬ˧˧˵ ˞˪˷ ˢˤ ˸˧˟"˟˩˶ ˸ˣˮ˧ˬˤ " ˸ˣˢˤ˪ ˡˣ˞ˬ ˢ˷˵ ˧˩ ˵˲˯ ˭˧˞ ˨˞

ˣˤ ˢ˧˶ˣˠ˦˵˟ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ˬ ˡ˥˞ ˪˩˪ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸˞ . ˸ˣˮ˧ˬˤ ˧˪˰˟ ˫˧˷ˮ˞ˢ ˶˲˯ˬ

 ˪˰ ˫˧˪˞ˣ˷˷ ˫˧˶˵˯ ˫ˮ˷˧˷ ˸ˣ˶ˬ˪ˣ ˢ˶˵ˬ ˪˩˟ ˪ˣˡˠ ˣˮ˧˞ ˣˤ ˢ˧˶ˣˠ˦˵˪ ˫˧˩˧˧˸˷ˬˢ ˟˩˶

ˣˤ ˢ˧˶ˣˠ˦˵˪ ˫˧˩˧˧˸˷ˬˢ ˫˧˷ˮ˞ ˫ˠ ˟˩˶ ˸ˣˮ˧ˬˤ ,˫˸ˣ˞ ˫˧˪˪ˣ˩ ˞˪ ˶˵˯ˢ ˡˣ˟˧˰ ˟˪˷˟ .

ˠ˷ˣˬˢ ˸ˣ˰ˬ˷ˬ ˸ˮ˟ˢ˪ ˫˧˧˷˵˟ ˣ˪˵˸ˮ ˟˩˶ ˸ˣˮ˧ˬˤ ˠ˷ˣˬˢ ˸˞ ˭ˣ˥˟˪ ˣ˯˧ˮ˷ ˫˧˶˵˥ˬ . ˢ˦˧˷

 ˶˧ˢ˟ˢ˪ ˞˧ˢ ˢ˧˰˟ˢ ˫˰ ˡˡˣˬ˸ˢ˪ ˸˥˞"˟˩˶ ˸ˣˮ˧ˬˤ "˸˵ˣ˪˥ˬ˟ ˢ˧ˣˮ˷ ˢˮ˧˞˷ˣ ˸˷˶ˣ˲ˬ ˢ˶ˣ˴˟ .

˞ˬˠˣˡ˪ ,Banister and Gwilliam )1977 ( ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞˪ ˟˩˶ˢ ˣ˟˷ ˟˴ˬ˩ ˭˧ˬˤ ˟˩˶ ˣ˶˧ˡˠˢ

"˰ˢ˪˧˥˸ˬ ˢ˰˧˯ˮˢ ˣ˟ ˫ˣ˵ˬ˟ ˫˵ˣˬˬˣ ˶˥˞ ˣˢ˷˧ˬ ˧ .˫˸ˬˣ˰˪ ,Bailey x- Layzell )1982 (

 ˸ˣˮ˧ˬˤ ˫˧˶˧ˡˠˬˣ ˵˧˲˯ˬ ˧˞ˮ˸ ˣˮ˧˞ ˢ˰˧˯ˮˢ ˢ˪˧˥˸ˬ ˣ˟ ˫ˣ˵ˬ˟ ˟˩˶ ˧˪˩ ˪˷ ˣ˸ˣ˞˴ˬ˧ˢ˷ ˫˧ˮ˰ˣ˦

˪˩ ˨˶ˣ˞˪ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞˪ ˟˩˶ˢ ˫˞ ˵˶ˣ ˫˞ ˟˩˶  ˢ˶ˤ˥ˢ ˡ˰ˣ ˸˧˟ˢˬ ˢ˞˧˴˧ˢˬ ˢ˰˧˯ˮˢ ˭ˬˤ

˸˧˟˪  .
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 ˥ˣ˪2 , ˡ˥˞ ˸˧˟ ˵˷ˬ ˧ˮ˟ ˪˷ ˸ˣ˰˧˯ˮ˪ ˸ˣ˞ˬˠˣˡ ˠ˧˴ˬï ˢ˷˧˞ˣ ˪˰˟ , ˫˧˪ˡ˟ˢˢ ˸˞ ˸ˣ˷˧˥ˬˬˢ

 ˸˶ˡˠˢ˪ ˸ˣ˷˧ˠˢ ˧˸˷ ˭˧˟"˟˩˶ ˸ˣˮ˧ˬˤ ." ˸ˣ˰˧˯ˮ1,2  ˸ˣ˰˧˯ˮ ˫ˠ ˣˬ˩3,4  ˫˧˪ˣ˪˯ˬ ˸ˣˠ˴˧˧ˬ

˸˧˟˟ ˫˧ˬ˧˧˸˯ˬˣ ˫˧˪˧˥˸ˬˢ ˫˧˧˪ˠ˰ˬ .

˫˶˵˥ˬ˟ , ˫˧˶˧ˡˠˬBailey x- Layzell  ˸ˣ˰˧˯ˮ ˸˞3 x- 4 ,˟˩˶ ˸ˣˮ˧ˬˤ ˢˮ˷˧ ˫ˢ˟ ˸ˣ˰˧˯ˮ˩ .

˫˸ˬˣ˰˪ ,Gwilliam x- Banister  ˸ˣ˰˧˯ˮ ˸˞ ˫ˢ ˱˞ ˫˧˶˧ˡˠˬ3 x- 4  ˢ˰˧˯ˮ˟ ˫ˠ˷ ˫˧˲˧˯ˣˬ ˨˞1 

˟˩˶ ˸ˣˮ˧ˬˤ ˢˮ˷˧ .

˥ˣ˪ 2 : ˪˷ ˸ˣ˧˟˧˦ˮ˶˦˪˞ ˸ˣ˶ˡˠˢ"˟˩˶ ˸ˣˮ˧ˬˤ" 

Table 2: Alternative definition of "car availability" 

 ˪˰˟ˢ ˸ˣ˰˧˯ˮ ˢ˷˧˞ˢ ˸ˣ˰˧˯ˮ

 ˢ˰˧˯ˮ ˶˲˯ˬ˞˴ˣˬ/ ˡ˰˧ ˧˰˴ˬ˞ ˢ˰˧˯ˮ ˶˲˯ˬ˞˴ˣˬ/ ˡ˰˧ ˧˰˴ˬ˞

1  ˢˡˣ˟˰˪ ˸˧˟ ˯ˣ˟ˣ˦ˣ˞3  ˸ˣ˧ˮ˵˪ ˸˧˟ ˸˧ˮˣ˩ˬ

2  ˸˧˟˪ ˢˡˣ˟˰ ˯ˣ˟ˣ˦ˣ˞4  ˸˧˟˪ ˸ˣ˧ˮ˵ ˸˧ˮˣ˩ˬ

 

 

 ˰˴˧˟˷ ˶˵˥ˬ˟Bailey )1984 ( ˨˶˰ˮ˷ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˶˵˯ ˯˧˯˟ ˪˰ ˣˤ ˢ˧ˠˣ˯ ˪˰ ˶ˣ˞ ˨ˣ˲˷˪ ˢ˯˧ˮ

-˟ South Yorkshire  ˸ˮ˷˟1981 .ˣ˶˵˥ˬ˟ , ˢˣˣ˷ˢBailey  ˸ˣˮˣ˷ ˸ˣ˷˧ˠ ˧˲ ˪˰ ˸ˣ˞˴ˣ˸ˢ ˸˞

˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˶ˡˠˢ ˪˷ ,˭˩ˣ , ˸ˣ˰˴ˬ˞˟ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˪˷ ˫ˣ˵˧ˬˢ ˸˶˧˥˟ ˸˞ ˭˥˟

˶˸ˣ˧ ˸ˣ˵˧ˬ˰ˬ ˸ˣ˪˞˷ .˶˵˥ˬˢ ,˸˷ ˢ˪˰ˢ˸ˣ˟ˣ˷˥ ˸ˣˮ˵˯ˬ ˧ :

Á ˟˩˶˟ ˧˶˵˧˰ ˷ˬ˸˷ˬ ˸˧˟ˢ ˵˷ˬ˟ ˷˧ ˪˪˩ ˨˶ˡ˟ . ˨˶ˣ˴˟ ˟ˣ˶ ˧˲ ˪˰ ˰˟˵ˮ ˧˶˵˧˰ˢ ˷ˬ˸˷ˬˢ

 ˢˡˣ˟˰˪ ˟˩˶˟)ˢˡˣ˟˰ˢˬ ˣ˞ ˪˞ ˢ˰ˠˢ˟ ˧˷ˣ˵ ˪˷˟ ˣ˞ ˢˡˣ˟˰˟ ˷ˣˬ˧˷ ˨˶ˣ˴˪.( 

Á ˟˩˶ˢ ˧˪˩ ˫ˣ˵˧ˬˬ ˫˧˰˟ˣˮ ˫ˮ˧˞ ˟˩˶˟ ˷ˣˬ˧˷˪ ˰ˠˣˮ˟ ˫˧˦˵˧˪˲ˮˣ˵ˢ ˸˧˟˶ˬ , ˪˷ ˷ˣˬ˧˷˟ ˞˪˞

˟˩˶˟ ˧˶˵˧˰ˢ ˷ˬ˸˷ˬˢ.  ˣ˞ ˶˥˞ ˭ˬˤ˪ ˫ˢ˧˸ˣ˰˧˯ˮ ˸˞ ˫˧ˬ˧˞˸ˬ ˫˧˶˥˞ˢ ˫˧˷ˬ˸˷ˬˢ

"˫˧˴˟˵ˬ " ˫ˢ˧˸ˣ˰˧˯ˮ ˸˞ ˫˧˰˴˟ˬ ˫ˢ˷ ˣ˞ ˟˩˶˪ ˵ˣ˵ˤ ˣˮ˧˞ ˧˶˵˧˰ˢ ˷ˬ˸˷ˬˢ ˣ˟ ˫ˣ˧˪ ˫˸ˣ˞

 ˟˩˶˟ ˫˧˰˯ˣˮ˩)˫˧ˠˢˣˮ˩ ˞˪ˣ.( 

 

2.2.2.  ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˸ˣ˟˧˷˥

˸ˣˮˣ˷ ˸ˣ˶˦ˬˣ ˫˧˲ˣˠ ˶˲˯ˬ ˫˧˷ˬ˷ˬ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ .˞ˬˠˣˡ˪ ˨˩ , ˸ˣ˶˟˥ˣ ˟˩˶ˢ ˧ˮ˶˴˧

˫˞˸ˢ˟ ˨˶˰˧ˢ˪ˣ ˫˧˷ˬ˸˷ˬˢ ˧˩˶˴ ˸˞ ˨˧˶˰ˢ˪ ˢ˶˦ˬ˟ ˫˧˪ˡˣˬ ˫˧˪˧˧˩ˬ ˦˲ˮˢ ,˫˸ˬˣ˰˪ ,

 ˫˧˧ˬˣ˞˪ˮ˧˟ ˫˧ˮˣˠ˶˞)˧ˬ˪ˣ˰ˢ ˵ˮ˟ˢ ˣˬ˩ ( ˰ˣˮ˧ˬˢ ˸ˬ˶ ˧ˮˣ˸ˮ˟ ˫˧˶ˤ˰ˮ)˸˧ˬˣ˞˪ ˢˬ˶˟ ( ˸˧˧ˮ˟˪
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ˢ˰˵˷ˢ ˸ˣ˧ˮ˩˸ .˟ ˫ˠ˫˧ˮˣ˷ ˫˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˧ˮˣ˸ˮ˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ˪˷ˬˬˢ ˢˬ˶ : ˡ˶˷ˬ

ˢ˶ˣ˟˥˸ˢ ˧ˡ˶˷ˬ˟ˣ ˫˧˯˧ˬˬ ˸ˣ˯ˮ˩ˢˢ ˸˞ ˢ˧ˣˤ˥ˢ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸ˣ˰˴ˬ˞˟ ˟˷˥ˬ ˶˴ˣ˞ˢ ,

 ˧ˡ˰˴ ˪˰ ˸ˣ˦˪˥ˢ ˸˪˟˵ˣ ˢ˶ˣ˟˥˸ˢ ˧˩˶˴ ˸ˮ˟ˢ˪ ˰ˣˮ˧ˬˢ ˸ˬ˶ˣ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧ˮˣ˸ˮ˟ ˫˧˶ˤ˰ˮ

 ˫˧˧ˡ˧˸˰ˢ ˭ˣˮ˩˸ˢˣ ˸ˣ˧ˮ˧ˡˬˢ)De Jong, et al. 2003( .ˢˤ ˶˵˥ˬ , ˣˮ˟ˮ˷ ˫˧˪ˡˣˬ˟ ˡ˵ˬ˸ˬ

 ˢ˶ˣ˟˥˸ˣ ˫˧˶˰ ˭ˣˮ˩˸ ˧˩˶˴˪)ˢˮˣ˶˥˞ˢ ˢ˴ˣ˟˵ˢ .(

Sen )2007 (˸ˣ˧˶˵˧˰ ˸ˣˬ˶ ˷ˣ˪˷˟ ˸ˣ˩˪˷ˢ ˭ˮ˷˧ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˧˩ ˭˧˧˴ˬ : ˸ˬ˶

˸˧˟ˢ ˵˷ˬ ,˶ˣˤ˞ˢ ˸ˬ˶ˣ ˢ˪˧ˢ˵ˢ ˸ˬ˶ .˸˧˟ˢ ˵˷ˬ ˸ˬ˶˟ , ˭˧˧˴ˬSen  ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˧˩

˷˲˞ˢ ˟˥˶ˬ ˸˞ ˞˦˟ˬ ˸˧˟ˢ ˵˷ˬ˟ ˸ˣ˰˧˯ˮˢ ˰ˣ˴˧˟˪ ˭ˬˤˢ ˪˷ ˞˴ˣ˧ ˪˰ˣ˲˩ ˸˧˟ˢ ˵˷ˬ ˪˷ ˸ˣ˧ˣ˶

˸ˣ˪˧˰˲ ˪˩˪ . ˨˶ˣ˞˪ ˸˧˟ˢ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˨˷ˬ˸ˬ ˪ˣˡ˧ˠ˪ ˞˧˟ˬ ˢˤ ˶˟ˡ

˫˧ˮ˷ˢ .˱˯ˣˮ˟ ,˸ˣ˰˧˯ˮ ˶ˣ˟˰ ˸ˣ˞˴ˣˢˢ ˸ˣ˧ˣ˪˰  ˧˪˩ ˶˲˯ˬˬ ˫ˠ ˭˟ˣˬ˩ ˸ˣ˰˲˷ˣˬ ˸˧˟ˢ ˵˷ˬ ˪˷

˟˩˶ˢ .˶˸ˣ˧ ˪ˣˡˠ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˷ ˪˩˩ , ˨˩ ˵˷ˬ ˪˷ ˸ˣ˧ˣ˶˷˲˞ˢ ˟˥˶ˬ ˪ˡˠ

˸ˣ˰˧˯ˮ ˶ˣ˟˰ ˸ˣ˞˴ˣˢˢˣ ˸˧˟ˢ .Sen  ˧ˮˣ˸ˮ ˧˲ ˪˰˷ ˨˩ ˪˰ ˰˧˟˴ˬCES )Consumer 

Expenditure Survey (-ˬ 2002 ,-˩ 19.1%  ˸ˣ˰˵˷ˣˬ ˸˧˟ˢ ˵˷ˬ ˪˷ ˸ˣ˧˸ˮ˷ˢ ˸ˣ˯ˮ˩ˢˬ

ˢ˶ˣ˟˥˸ ˞˷ˣˮ˟. 

ˢ˪˧ˢ˵ˢ ˸ˬ˶˟ , ˭˧˧˴ˬSen ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˸ˣ˧˸˶˟˥ˢ ˸ˣ˰˲˷ˢˢ ˸˞ .˷ˣˬ˧˷˟ ˪ˣˡ˧ˠˢ  ˧˪˩˟

˫˧˷ˮ˞ ˭˧˟ ˫˧˧˸˶˟˥ ˫˧˷ˠ˲ˬ˪ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˭˧˦˵ˬ ˟˩˶ˢ ,˫˧˧ˮ˦ˮˣ˲˯ ˫˧˷ˠ˲ˬ ˪˰ ˷ˠˡ˟ .

˱˯ˣˮ˟ ,˧˸˶˟˥ˢ ˵ˡ˴ˢ ˞˷ˣˮ˟ ,˸ˣ˧ˮˣ˧ˣˣ˷ˢ ˭ˣ˶˵˰ ˪˰ ˰˧˲˷ˬ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ .

˞ˬˠˣˡ˪ ,˫˧˷ˡ˥ ˫˧˷˧˟˩ ˸˪˧˪˯˟ ˢˮ˧ˡˬˢ ˸˞ ˟˧˧˥ˬ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˪ˣˡ˧ˠˢ . ˟˧˴˵˸ˢ ˶ˣ˵ˬ

ˬ ˰˧ˠˬ ˢ˪˞ ˫˧˷˧˟˩˪ ˫˧˟˷ˣ˸ˢ ˪˪˩ ˪˷ ˫˧˯˧ˬˢï ˟˩˶ ˧˪˩ ˞˪˪ ˣ˞ ˟˩˶ ˧˪˩ ˧˪˰˟. 

˶ˣˤ˞ˢ ˸ˬ˶˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˷ ˸ˣ˩˪˷ˢˢ ˞˷ˣˮ˟ , ˭˧˧˴ˬSen ˸ˣˡˣ˵ˮ ˶˲˯ˬ :ˢ˰ˣˮ˸ ˧˯ˬˣ˰ ,

˸ˣ˧˸˟˧˟˯ ˸ˣ˰˲˷ˢ ,˸ˣ˧˸ˣ˞˧˶˟ ˸ˣ˰˲˷ˢ ,˸˧˪˩˪˩ˢ ˸ˣ˥˸˲˸ˢˢ ˪˰ ˸ˣ˰˲˷ˢ , ˪˰ ˸ˣ˰˲˷ˢ

˸˧˸˷˸ˢ ,˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˪˰ ˸ˣ˰˲˷ˢ x ˸˩˧˶˴ ˪˰ ˸ˣ˰˲˷ˢˢ˧ˠ˶ˮ˞ˢ. 

Beckmann )1973 (˟ˣ˷˧˥˪ ˟ˣ˷˥ ˢˮ˸˷ˬ ˣˮ˧ˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ˧˩ ˭˧˧˴ˬ : ˶˲˯ˬ

˰ ˰˴ˣ˟ˬˢ ˪˪ˣ˩ˢ ˸ˣ˰˧˯ˮˢ" ˦˶˲ˢ ˧)Trip Generation( , ˧˰˴ˬ˞ ˭˧˟ ˢ˪˞ ˸ˣ˰˧˯ˮ ˪˷ ˸ˣˠ˪˲˸ˢˢ

 ˫˧ˮˣ˷ˢ ˢ˶ˣ˟˥˸ˢ)Mode Split( ,˧˧˟˧˦ˮ˶˦˪˞ ˫˧ˡ˰˧ ˭˧˟ ˸ˣ˰˧˯ˮˢ ˪˷ ˸ˣˠ˪˲˸ˢˢ ˫)Trip 

Distribution.( 

˟xl"˥  ˭˩ˣˢ˷"˰ ˧Cambridge Systematics Inc. )1997(  ˣˮ˧˧˴ ˫˧˶˟˥ˬˢ ˫˧˷ˣˬ˧˷ ˫˧ˮˣ˷ ˪˷

˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ .ˣˡˢ"˥ ˧˧˴ˬ ˭ ˦˪˵˩ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˢ˟˶ˢ ˸ˣ˟˧˷˥ˢ ˸˞

 ˪ˡˣˬ˪4  ˫˧˟˪˷ˢ)˟ ˫ˠ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˫˧˷˶˸9( , ˟˩˶ ˸ˣˮ˧ˬˤ ˭˧˟ ˶˧˷˧ ˶˷˵ ˪˰ ˫˧˰˧˟˴ˬ ˭˩ˣ
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ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟ˣ ˸ˣ˰˧˯ˮ ˸˶˧˴˧ ˭˧˟˪ , ˸ˣ˰˧˯ˮˢ ˪ˣ˴˧˲ ˭˧˟˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˭˧˟ ˱˧˵˰ ˶˷˵ ˪˰ˣ

˸˧˟ ˵˷ˬ ˪˷ ˫˧˶ˣˠˬ ˫ˣ˵ˬ ˸˶˧˥˟ˣ  .

˫˧˷˶˸ 9 : ˪ˡˣˬ˪ ˦˪˵ ˧ˮˣ˸ˮ4  ˫˧˟˪˷)Meyer and Millerôs, 2006 (

Figure 9: Input data for 4 step models (Meyer and Millerôs, 2006) 

 

˫˧˟˪˷ˢˬ ˡ˥˞ ˪˩˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˸ˣ˟˧˷˥ ˦ˣ˶˧˲ ˭˪ˢ˪ :

 ˸ˣ˰˧˯ˮ ˸˶˧˴˧ï ˢ˯ˮ˩ˢ ˸ˬ˶ , ˫˧ˮ˸˷ˬˢ ˫ˮ˧ˢ ˸˧˟ ˵˷ˬ ˪ˡˣˠˣ ˟˩˶ ˸ˣˮ˧ˬˤ˫˧˰˧˲˷ˬˢ ˶˸ˣ˧˟  ˪˰

 ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ)Sun et al ,1998.( ˷ˬ˸˷ˬ˪ ˭˧ˬˤ ˸ˣ˥˲ ˟˩˶ˢ ˧˪˩˷ ˪˩˩ , ˨˩

˸ˣ˧ˣ˪˧˰˲ˢ ˶˲˯ˬ ˸ˣˡ˶ˣ˧  ˣˡ˧ ˪˰ ˸˰˴ˣ˟ˬˢ ˢ˰˧˯ˮ ˪˩˟ ˸ˣ˰˴ˣ˟ˬˢ)J. Berechman & R.E. 

Paaswell ,1977 .( ˶˸ˣ˧ ˸˶˷˲˞ˬ ˟˩˶ ˧˪˩ ˪˷ ˶˸ˣ˧ ˢ˪ˣˡˠ ˸ˣˮ˧ˬˤ˷ ˢˡ˟ˣ˰˟ ˢ˴ˣ˰ˮ ˨˩˪ ˢ˟˧˯ˢ

˸ˣ˰˧˯ˮ ˰ˣ˴˧˟˪ ˸ˣ˧ˣˮˬˡˤˢ .˭˩ ˣˬ˩ , ˶˸ˣ˧ ˶˧ˢˬ ˟˩˶ˢ ˧˪˩ ˫˧˶˵ˬˢ ˸˧˟˶ˬ˟˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪

˫˧˶˥˞ ˢ˶ˣ˟˥˸ ˧˰˴ˬ˞ ˶˷˞ˬ ,˶ ˧˪˰˟˪ ˶˷˲˞˸ˬ ˸ˣ˧ˣ˪˧˰˲ ˪˷ ˶˸ˣ˧ ˪ˣˡˠ ˶˲˯ˬ ˰ˣ˴˧˟ ˟˩

ˢ˰˧˯ˮ ˰ˣ˴˧˟ ˸ˣ˩˧˶˴ˬˢ . ˠ˴˧˧ˬ˷ ˢˮ˸˷ˬ ˫ˠ ˢˣˣˢˬ ˟˩˶ ˸ˣˮ˧ˬˤ˷ ˢˡ˟ˣ˰˟ ˢ˴ˣ˰ˮ ˸˲˯ˣˮ ˢ˟˧˯

˸˧˟ˢ ˵˷ˬ ˸˯ˮ˩ˢ ˸˞ ,˸ˣ˰˧˯ˮ ˶˸ˣ˧ ˸ˣ˶˴ˣ˧ ˢˢˣ˟ˠ ˢ˯ˮ˩ˢ ˫˰ ˸˧˟ ˧˵˷ˬ ˶˷˞˩ .
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Richardson and Ampt (1997) ˣˮ˧ˬˤ ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˢ˧˪˶˦˯ˣ˞˟ ˰˴ˣ˟˷ ˶˵˥ˬ˟ ˣˮ˥˟ ˸

 ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˧ˡ˧ ˪˰ ˸ˣ˰˴ˣ˟ˬˢ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˪˰ ˟˩˶ˢ)ˢ˞˶  ˫˧˷˶˸10 .( ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

 ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˷ ˪˩˩ ˸˧˶˞˧ˮ˧˪˪ ˢ˟ˣ˶˵ˢ ˢ˶ˣ˴˟ ˪ˡˠ ˸˧˟ˢ ˵˷ˬ˟ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ

˶˸ˣ˧ ˪ˣˡˠ .

˫˧˷˶˸ 10 :˭˶ˣ˟˪ˬ ˶˧˰˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ ˪˰ ˟˩˶ ˸ˣˮ˧ˬˤ ˸˰˲˷ˢ  ˧˲ ˪˰Richardson and Ampt (1997)
10
 

Figure 10: influence of car availability on number of trips in the city of Melbourne 

 

 ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟)˸ˣ˰˧˯ˮ ˪ˣ˴˧˲( ï  ˟˩˶ˢ ˸ˣˮ˧ˬˤ˪ ˷˧˷ ˶˸ˣ˧˟ ˸ˣ˪ˣˡˠˢ ˸ˣ˰˲˷ˢˢˬ ˸˥˞

ˢ˰˧˯ˮˢ ˧˰˴ˬ˞ ˸˶˧˥˟ ˞˷ˣˮ ˣˮ˧ˢ ˸˧˟ ˵˷ˬ˟ .˫˧˸˧˰˪ , ˸˧˶˵˧˰ˢ ˢ˟˧˯ˢ ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟˪

ˢ˸ˣ˪˰ ˣ˞ ˢ˰˧˯ˮˢ ˭ˬˤ ˢˮ˧˞ ,˰˯ˣˮˢ ˪˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˞˪˞ . ˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ ˧˵˷ˬ˟

˶˸ˣ˧˟ ˢ˶ˣ˶˟ˢ ˢ˶ˣ˴˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˢ˞˟ ˣˤ ˢ˰˧˟˵ .˱˯ˣˮ˟ , ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˫ˠ˷ ˭˟ˣˬ

ˢ˰˧˯ˮˢ ˧˰˴ˬ˞ ˸˶˧˥˟˟ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ˬ ˡ˥˞ ˪˩ ˧ˮ˲˟ ˸ˣˡˬˣ˰ˢ ˸ˣ˧ˣ˶˷˲˞ˢ ˪˰ ˢ˰˧˲˷ˬ ˸˧˟ˢ 

ˢ˰˧˯ˮ ˪˩˟ ˣ˪˷ .˸˞ˤ ˶ˣ˞˪ , ˸ˣˮ˧ˬˤ ˸ˣˬ˶˪ ˫˧ˮˣ˷ ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟ ˧˪ˡˣˬ ˫˧˸˧˰˪ ˫˧˥˸˲ˬ

˸ˣˮˣ˷ ˟˩˶ .

 ˧˰˴ˬ˞ ˸˶˧˥˟ ˪˰ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˣˮ˥˟ ˶˷˞ ˞˷ˣˮ˟ ˣ˟˸˩ˮ ˫˧˟˶ ˫˧˶˵˥ˬ

ˢ˰˧˯ˮˢ. Venter )2007 ( ˢ˵˧˶˲˞ ˫ˣ˶ˡ˟ ˧˩ ˭˧˧˴ˬ70%  ˷˧ ˫ˢ˪˷ ˸˧˟ˢ ˵˷ˬ˟ ˶˷˞ ˫˧˷ˮ˞ˢˬ

˶ ˧˪˩ ˸ˣ˥˲˪˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ ˫˧˷ˬ˸˷ˬ ˫ˮ˧˞ ˡ˥˞ ˟˩ .˨˩ˬ ˢ˶˸˧ ,Bailey )1984 ( ˧˩ ˭˰ˣ˦

ˢ˞˪ˬ ˟˩˶ ˸ˣˮ˧ˬˤ ˫ˢ˪ ˷˧˷ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ , ˫˧˰˴˟ˬ97%  ˟˩˶ˢ ˸ˣ˰˴ˬ˞˟ ˫ˢ˧˸ˣ˰˧˯ˮˬ

˧˦˶˲ˢ . ˰˴˧˟˷ ˶˵˥ˬ˟Bailey  ˫˧˰˯ˣˮ ˪˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˢ˵ˡ˟ˮ ˢ˧˪ˠˮ˞˟ ˶˧˧˷˵˶ˣ˧ ˫ˣ˶ˡ˟

                                                 
10

  Richardson, A.J. and Ampt, E.S. (1997). "Car Availability: Accounting for Temporal Variations", 
25 th PTRC European Transport Forum, Brunel University, England 
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ˣˤ˞ˬ ˶˧˰ˢ ˤ˩˶ˬ˪ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸˟˶˧˰˟ ˫˧ˮˣ˷ ˫˧˶ .˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˥ˣ˪3  ˢˣ˟ˠ ˤˣ˥˞

 ˫˧˰˯ˣˮˢˬ)˩- 60% (˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ ˧˵˷ˬˬ ˫˧˞˟ .˭˩ ˣˬ˩ , ˸˞ ˢˤ ˵˪˥˪ ˫˧˲˧˯ˣˬ ˫˞

˩˪ ˫˧˰˧ˠˬ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˫ˮ˧˞˷ ˫˧˰˯ˣˮˢ- 90% ˫˧˰˯ˣˮˢ ˪˪˩ˬ .ˢ˷˰ˬ˪ ,˩ ˵˶- 4% 

˪ˬ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣ˞ˡˣˣ˟ ˷˧ ˫ˢ˟ ˸˧˟ ˧˵˷ˬˬ ˫˧˰˧ˠˬ ˫˧˰˯ˣˮˢˬ ˢ˞) ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ˢ ˧˪˰˟ ˶˲˯ˬ

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˢˣˣ˷ .(

˥ˣ˪ 3 : ˶˧˧˷˵˶ˣ˧ ˫ˣ˶ˡ˟ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ ˫˧˰˯ˣˮ)˫˧ˤˣ˥˞˟(  ˧˲ ˪˰Bailey (1984)
11
 

Table 3: Bus trips to central areas in S. Yorkshire (percent in etch column) 

 

 

 

 

 

 

 

 ˣ˰˴˧˟˷ ˶˵˥ˬ˟Richardson, A.J. x- Ampt, E.S. )1997 (ˢ˧˪˶˦˯ˣ˞˟ , ˸˰˲˷ˢ ˢˮ˥˟ˮ

˪ˣ˴˧˲ˢ ˪ˡˣˬ ˪˰ ˫ˠ ˟˩˶ˢ ˸ˣˮ˧ˬˤ .˟ ˥ˣ˪4  ˢ˰˧˯ˮ ˧˰˴ˬ˞˩ ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

ˡ˥˞ ˟˩˶ ˧˪˩ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ˪ ˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ ˧˵˷ˬ ˭˧˟ ˶˟˰ˬ˟ ˶˟˩ ˸˧ˮˣ˴˧˵ ˢ˶ˣ˴˟ ˢ˪ˣ˰ .

ˢ˪˞ ˫˧ˮˣ˸ˮ ˧˲ ˪˰ , ˧˪˰˟ ˸˧˟ ˧˵˷ˬ4 ˩ ˫˧˰˴˟ˬ ˶˸ˣ˧ ˣ˞ ˟˩˶ ˧˪˩- 88%  ˟˩˶ ˧˪˩˟ ˫ˢ˧˸ˣ˰˧˯ˮˬ

)˰˯ˣˮ˩ ˣ˞ ˠˢˮ˩( ,˩ ˶˷˞˩- 6% ˪ˠ˶˟ ˢ˩˧˪ˢ˟ ˫˧˰˴˟˸ˬ ˫˧˲˯ˣˮ .

                                                 
11

  J. Bailey, (1984), The meaning of car availability in mode choice decisions, Transportation 
planning and technology, Vol 9, pp. 131 
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˥ˣ˪ 4 :˭˶ˣ˟˪ˬ ˶˧˰˟ ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟ ˪˰ ˟˩˶ ˸ˣˮ˧ˬˤ ˸˰˲˷ˢ
12
 

Table 4: Effect of car availability on mode choice in the city of Melbourne 

 
 

˸˧˟ˢ ˵˷ˬ ˪˷ ˫˧˶ˣˠˬ ˫ˣ˵ˬ ˸˶˧˥˟ˣ ˸ˣ˰˧˯ˮ ˠˣ˪˧˲ï  ˧ˣ˦˧˟ ˧ˡ˧˪ ˫˧˞˟ ˢ˪˞ ˫˧˞˷ˣˮ , ˢ˶ˣ˴˟

ˢ˲˧˵˰ , ˸˞ ˣ˞ ˢ˰˧˯ˮˢ ˡ˰˧ ˸˞ ˶ˣ˥˟˪ ˸ˣ˶˷˲˞ˢ ˸˞ ˷˧ ˟˩˶ ˸ˣˮ˧ˬˤ ˧˪˰˟˪˷ ˢˡ˟ˣ˰ˢ ˪˷˟

ˬˣ˵ˬ˪ ˫ˠ ˫˧˶ˣˠˬˢ ˫ˣ˵ˬ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˪ ˢ˟ˣ˦ ˸ˣ˷˧ˠˮ ˭˧˞ ˫ˢ˧˪˞ ˶˷˞ ˸ˣ , ˢ˟˧˩˶ ˣ˞ ˢ˩˧˪ˢ

˫˧˧ˮ˲ˣ˞ ˪˰ ,˶ˬˣ˪˩ ,ˢ˷˰ˬ˪ ˶˸ˣ˧ ˪ˣˡˠ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧˪˰˟ ˪˷ ˸ˣ˧ˣ˶˷˲˞ˢ ˟˥˶ˬ )Wrigley ,

1990( .˶ˬ˞ˬˢ ˸˶ˠ˯ˬ˟ ,ˣˡˢ ˧˶˟˥ˬ ˫˧˰˧˴ˬ"˰ ˫˯˶ˣ˲˷ ˥" ˧Cambridge Systematics Inc. 

 ˪˷ ˫˧˶ˣˠˬˢ ˫ˣ˵ˬ ˸˶˧˥˟ ˪˷ ˣ˞ ˸ˣ˰˧˯ˮ ˠˣ˪˧˲ ˪˷ ˫˧˪ˡˣˬ˟ ˫ˠ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ ˸˞ ˟˪˷˪

˰ ˸˧˟ˢ ˵˷ˬ"˸ˣ˧ˣ˶˷˲˞ ˶˲˯ˬ ˧ ,˫˧ˡ˶˲ˮ ˫˧˪ˡˣˬ ˸ˣ˷˰˪ ˫ˢ˧ˮ˟ , ˪˷ ˸ˣˮˣ˷ ˸ˣˬ˶˪ ˫˧ˬ˧˞˸ˬˢ

˟˩˶ ˸ˣˮ˧ˬˤ .

˧ˮˣˣ˧˩ ˣˡ ˯˥˧ ˣˮ˧ˢ ˸˧˟ˢ ˵˷ˬ ˪˷ ˧ˮ˞˟˶ˣ˞ˢ ˣ˧˲ˣ˞ ˭˧˟˪ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˭˧˟ ˯˥˧ˢ .˴ˬ ˡ

ˡ˥˞ , ˪˩˩˷ ˨˩ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˪˰ ˰˧˲˷ˬ ˸˧˟ ˵˷ˬ˟ ˫˧ˮ˧ˬˤˢ ˫˧˟˩˶ˢ ˶˲˯ˬ

˶˸ˣ˧ ˢˣ˟ˠ ˫˧ˮ˧ˬˤˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˷ ,˶˸ˣ˧ ˸ˣ˟˶ ˸ˣ˰˧˯ˮ ˸ˣ˰˴˟˸ˬ ˨˩ .˸˞ˤ ˸ˬˣ˰˪ , ˪˷ ˣ˧˲ˣ˞

˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞ˢ , ˪˰ ˰˧˲˷ˬ ˷˧ˠˮˣ ˧ˤ˩˶ˬ ˫ˣ˵ˬ˟ ˫˧˧ˮˣ˶˧˰ ˫˧˸ˣ˶˧˷ ˪˷ ˫˸ˣˮ˧ˬˤˣ

 ˵˷ˬ ˪˷ ˢ˦˪˥ˢˢ˷ˡ˥ ˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˸˧˟ˢ  .

Kalenoja and Tech )2001 ( ˫˧˶ˣˤ˞ ˶˲˯ˬ˟ ˸˧˟ ˵˷ˬ˟ ˫˧˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˣˮ˥˟

ˡˮ˪ˮ˧˲˟ ˢ˶˲ˬ˦ ˶˧˰˟ . ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˷ ˡˣ˰˟ ˧˩ ˣ˪˰ˢ ˫˸˵˧ˡ˟ ˧˞˴ˬˬ

˩ ˪˰ ˡˬ˰ ˶˧˰ˢ ˤ˩˶ˬ˪ ˨ˣˬ˯˟ ˫˵ˣˬˬ˷- 0.64 ˟˩˶ ˧˪˩ ,˟˩˶ˢ ˧˪˩ ˪˷ ˰˴ˣˬˬˢ ˫˶˲˯ˬ ˡˬ˰ 

˩ ˪˰ ˶˧˰ˢ ˧˶˟˶˲˟- 1.36 ˟˩˶ ˧˪˩ .˨˩ˬ ˢ˶˸˧ ,˩ ˶˧˰ˢ ˤ˩˶ˬ˟˷ ˡˣ˰˟- 49%  ˣ˧ˢ ˸˧˟ˢ ˧˵˷ˬˬ

˪˪˩ ˟˩˶ ˧˪˩ ˞˪˪ ,˩ ˵˶- 9%  ˟˩˶ ˧˪˩ ˞˪˪ ˣ˧ˢ ˢ˧˶˲˧˶˲˟ ˸˧˟ˢ ˧˵˷ˬˬ)ˢ˞˶  ˥ˣ˪5  .(

                                                 
12

  Richardson, A.J. and Ampt, E.S. (1997). "Car Availability: Accounting for Temporal Variations", 
25 th PTRC European Transport Forum, Brunel University, England 
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˥ˣ˪ 5 : ˢ˶˲ˬ˦ ˶˧˰˟ ˫˧ˮˣ˷ ˫˧˶ˣˤ˞˟ ˟˩˶ ˸ˣˮ˧ˬˤ)ˡˮ˪ˮ˧˲(
13
 

Table 5: Car ownership at the different area types in the city of Tampere (Finland) 

 

ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˪˷ ˫˧ˬˡ˵˸ˬˢ ˫˧˪ˡˣˬ˪ ˫ˠ ˫˧˟ˣ˷˥ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧ˮˣ˸ˮ , ˪˰ ˫˧˯˯ˣ˟ˬˢ

˸ˣ˧ˣ˪˧˰˲ .A.Nobil, C.Bhat & E.Pas )1995 ( ˸ˣˮ˧ˬˤ ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˫˶˵˥ˬ˟ ˫˧ˮ˧˧˴ˬ

˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˪˰ ˟˩˶ˢ ˰ ˸ˣ˰˴ˣ˟ˬˢ" ˸˧˟ ˵˷ˬ ˧)Meurs, 1990( , ˸ˣ˧ˣ˪˧˰˲ˢ ˶ˣ˷˶˷ ˪˰ˣ

 ˸ˣ˰˴ˣ˟ˬˢ)Hamed & Mannering ,1993 ;Strathman et al ,1994.( 

˫ˣ˩˧˯˪ ,ˢˤ ˱˧˰˯˟ ˶ˣˬ˞ˢ ˶ˣ˞˪ , ˧˩˶˴˪ ˭ˢ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬˢ ˸ˣ˟˧˷˥ ˸˞ ˭˧˟ˢ˪ ˭˸˧ˮ

˸ˣ˧ˮ˧ˡˬˢ ˧˰˟ˣ˵˪ ˭ˢˣ ˭ˣˮ˩˸ . ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˬ˶ˣˠˢ ˸ˮ˟ˢ ˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˢ˧˧˯ˣ˪˩ˣ˞ˢ

)˫ˢ˟ ˷ˬ˸˷ˢ˪ˣ( , ˣ˪˩ˣ˧ ˫˸ˣ˰˴ˬ˞˟ ˶˷˞ ˫˧˰˴ˬ˞ˢ ˫ˢˬ ˭˧˟ˢ˪ ˸ˣ˧ˮ˧ˡˬˢ ˧˰˟ˣ˵ ˸˞ ˭ˣˣ˩˪ ˢ˪ˣ˩˧

˶˸ˣ˧ ˢ˪˧˰˧ ˢ˶ˣ˴˟ ˭ˮ˩˸˪ˣ ˟˩˶ˢ ˧˪˩˟ ˸ˣ˪˸ˢ ˸˞ ˸˧˥˲ˢ˪ ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ ˸˞ .

3.2.2.  ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˧ˠˣ˯

 ˢˤˬ ˥ˣ˸˧˲˟ ˞˴ˬˮ ˟˩˶ ˧˪˩˪ ˷ˣ˵˧˟ˢ ˧ˣˤ˧˥˪ ˫˧˪ˡˣˬ ˪˷ ˫ˣ˥˸ˢ˟˶ ˭ˬˤ , ˣˬ˯˶ˣ˲ ˫˧˟˶ ˫˧˶ˬ˞ˬˣ

˫˧ˮˣ˶˥˞ˢ ˫˧˶ˣ˷˰ˢ ˨˪ˢˬ˟ ˞˷ˣˮ˟.  ˪˷ ˟˶ ˶˲˯ˬ ˫˧ˬ˧˧˵ˣ ˟˩˶ˣˬ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˟ ˶˵˥ˬˢ

˞˷ˣˮ˟ ˣ˰˴ˣ˟˷ ˸ˣ˧ˠˣ˪ˣˡˣ˸ˬˣ ˸ˣ˧˶ˣ˞˧˸ . ˫˧˪ˡˣˬ ˣ˧ˢ ˣ˥˸ˣ˲˷ ˫˧ˮˣ˷˞˶ˢ ˫˧˪ˡˣˬˢ ˸˧˟˶ˬ

˫˧˧˲˶˴ˬ . ˸ˬ˧ˣ˯ˬ ˭ˬˤ ˸ˡˣ˵ˮ˟ ˫˧ˮˣ˸ˮ ˪˰ ˣ˯˯˟˸ˢ ˫˧˪ˡˣˬˢˬ ˵˪˥)cross section( , ˣˬ˩Kain 

and Beesley )1965( , ˭ˬˤ ˨˶ˣ˞˪ ˣ˧ˢ ˶˥˞ ˵˪˥)time series( , ˣˬ˩OHerlihy )1967( , ˵˪˥ˣ

˸ˣ˦˧˷ˢ ˧˸˷ ˪˷ ˢ˧˴ˮ˧˟ˬˣ˵ ˫ˮ˧ˢ , ˣˬ˩Mogridge )1975)  (Whelan, 2005.( 

˸ˣ˧ˮˠˣˬˣˢ ˸ˣ˴ˣ˟˵ ˶˲˯ˬ˪ ˫˧ˮ˷ˢ ˨˪ˢˬ˟ ˣ˥˸ˣ˲˷ ˫˧˪ˡˣˬˢ ˭ˣ˧ˬ˪ ˸ˣ˟˶ ˫˧˩˶ˡ ˭ˮ˷˧. De Jong, 

et al. )2003( ,ˠˣˣ˯˪ ˶˥˟  ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬˢ ˸˞ ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˣˡ˰ˣˮ˷-˪ 10 

˸ˣ˴ˣ˟˵ ˸ˣ˧˶˵˧˰ : 

˪ˡˣˬ˫˧ ˫˧˧˲˶˴ˬ  ˪˷˶ˡ˯ˣ˸ˣ˧˸˰ ˸ )aggregate time series models( ï ˣˤ ˢ˴ˣ˟˵ , ˸˪˪ˣ˩

 ˫˧˪ˡˣˬ ˫˧˧˲˶˴ˬ˫˧ˮˣ˸ˮ ˪˷ ˸˧˸˰ ˢ˶ˡ˯ ˪˰ ˫˧˯˯˟˸ˬˢ , ˸ˬ˶ ˪˷ ˸ˣˬˠˬˢ ˪˰ ˫˧˰˧˟˴ˬˢ

                                                 
13

  Hanna Kalenoja, Lic Tech (2001), Car ownership effects of availability of local services, The 
Nordic Research Network on Modelling Transport, Land-Use and the Environment 
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˭ˬˤˢ ˨˶ˣ˞˪ ˰ˣˮ˧ˬˢ . ˸˧ˤ˥˸ˢ ˪˰ ˢ˰˧˲˷ˬˢ ˸ˬ˧ˣ˯ˬ ˢ˧ˣˣ˶ ˸ˬ˶ ˪˰ ˸ˣ˯˯˟˸ˬ ˸ˣ˧˸˰ ˸ˣ˶ˡ˯

˪ˡˣˬˢ ˪˷ ˸˧˲ˣ˯ˢ . ˢ˯ˮ˩ˢ ˣˬ˩ ˫˧˟˧˦ˠ˶ˠ˞ ˫˧ˮ˸˷ˬ ˪˰ ˫ˠ ˫˧˯˯ˣ˟ˬ ˸ˣ˧ˢ˪ ˫˧˪ˣ˩˧ ˢ˪˞ ˫˧˪ˡˣˬ

˸˰˴ˣˬˬ ,ˠ˪˸/ˬ˸"ˡ˩ˣ ˠ' .˧˴˵ˮˣ˲˰ˣˮ˧ˬˢ ˸ˬ˶˟ ˪ˣˡ˧ˠˢ ˸  ˟˪˷˟ ˢˮˣ˸ˬ ˢ˧˧˪˰˟ ˸ˮ˧˧˲˞˸ˬ

˭ˣ˷˞˶ˢ , ˢ˶˧ˢˬ ˢ˧˧˪˰ˢˮˣ˸ˬ ˢ˧˪˰ ˱ˣ˯˟˪ˣ ˧ˮ˷ˢ ˟˪˷˟ ,˟ˣ˷ , ˸ˬ˶ ˱˯˪ ˡ˰ˢ˶ˣˣˢ˧˧.  

˪ˡˣˬ˫˧ ˫˧˧˲˶˴ˬ ˫˧˞˪˧ˠ ˫ˣˡ˧˵ ˪˷ )aggregate cohort models (ï  ˢˤ ˠˣ˯ˬ ˫˧˪ˡˣˬ

 ˢˬˣˡ ˢˡ˧˪ ˨˧˶˞˸ ˸ˣ˪˰˟ ˸ˣ˴ˣ˟˵˪ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸˞ ˫˧ˠˣˣ˯ˬ) ˪˷ ˸ˣ˴ˣ˟˵˟ ˫˧˸˧˰˪5 ˫˧ˮ˷ .(

˰ ˸˰˴˟˸ˬ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˧ˤ˥˸" ˢˤˤˢ ˧)Shift ( ˪˷ ˪ˡˣˠ ˧ˣˤ˧˥ˣ ˢˬ˧ˡ˵ ˫˧ˮ˷ ˶˲˯ˬ ˪˧ˠˢ ˸˴ˣ˟˵

 ˢ˷ˡ˥ˢ ˭ˬˤˢ ˸˲ˣ˵˸˟ ˢ˴ˣ˟˵ˢ)ˢ˸ˣˬ˸ˢ ˶ˣ˰˧˷ ˶ˣ˞˪( ,ˣ˷˩˶ˮ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˧ˣˤ˧˥ˣ /ˣ˶˩ˬˮ /

˰ ˣ˰˶ˠˮ" ˢ˴ˣ˟˵ˢ ˧)ˠˣ˶ ˪ˡˣˬ˪ ˢˬˣˡ˟'ˢ˧˧˯ˣ˪˩ˣ˞ ˧ˣˤ˧˥˪ ˯˶.( 

˪ˡˣˬ˫˧ ˫˧˧˲˶˴ˬ  ˟˩˶ ˸ˣ˶˧˩ˬ ˪˷ï  ˯˧˯˟ ˪˰ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˞ ˫˧˟˷˥ˬ ˢˤ ˠˣ˯ˬ ˫˧˪ˡˣˬ

˸ˣ˞˵˯˰ˢ ˶˲˯ˬ ˟ˣ˷˧˥ ,˭ˬˤˢ ˨˶ˣ˞˪ ˟˩˶ˢ ˧˪˩ ˸ˣ˦˧˶ˠ ˶˲˯ˬˣ ˟˩˶ˢ ˧˪˩ ˸ˣ˶˧˩ˬ ˶ˬˣ˪˩ .

˧ˡ˧˸˰ ˧˲˴˪ ˸ˣ˥ˮˢˣ ˸ˣˬ˧˧˵ˢ ˸ˣˬˠˬˢ ˪˷ ˯˧˯˟ ˪˰ ˪˪˩ ˨˶ˡ˟ ˰˴˟˸ˬ ˟ˣ˷˧˥ˢ. 

˪ˡˣˬ˫˧ ˫˧˶ˣ˦˞˪ˣˬ˧˯ ˫˧˦˯˧˶ˣ˧ˢ )heuristic simulation models (ï  ˫˧˪ˡˣˬ ˢˤ ˠˣ˯ˬ

˧˪˩˪˩ ˯˧˯˟ ˪˰ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˧ˤ˥˸ ˸˞ ˫˧˟˷˥ˬ . ˢ˷˧˩˶ˢ ˸ˣ˪˰ ˸ˮ˧˥˟ ˶ˣ˞˪ ˰˴˟˸ˬ ˟ˣ˷˧˥ˢ

˟˩˶ˢ ˧˪˩ ˪˷ ˢ˵ˤ˥˞ˢˣ ,˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˧ˣˮ˲ˢ ˢ˯ˮ˩ˢˢ ˸˞ ˭˩ˣ . ˧˪˩ ˶˲˯ˬ ˰˟˵ˮ ˸˞ˤ ˶ˣ˞˪

˸˧ˡ˧˸˰ ˢˮ˷˟ ˸ˣ˧ˢ˪ ˫˧˪ˣ˩˧˷ ˟˩˶ˢ . ˢˤ ˠˣ˯ˬ ˫˧˪ˡˣˬˢ ˸˧˟ˢ ˵˷ˬ ˪˷ ˸ˣ˰ˣ˟˵ ˸ˣ˞˴ˣˢ ˫˧˥˧ˮˬ

˪ ˢ˶ˣ˟˥˸ ˪˰ ˭ˬˤ ˨˶ˣ˞)˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶˟ ˢ˧ˣ˪˸ˢ .( ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶˷ ˢ˶˵ˬ˟

˧ˡ˧ˬ ˢ˩ˣˬˮ ˸˧˟ˢ ˵˷ˬ ,˸˧ˮˣ˩ˬ ˪˪˩ ˷ˣ˩˶˧ ˞˪ ˸˧˟ˢ ˵˷ˬ. 

˪ˡˣˬ˫˧ ˧˦˦˯˫˧ ˫˧˧˲˶˴ˬ ˞˪  ˪˷ ˟˩˶ ˸ˣ˪˰˟)static disaggregate car ownership 

models (ï  ˢˡ˧ˡ˟ ˢ˶˧˥˟ ˪˷ ˫˧˪ˡˣˬ ˸˪˪ˣ˩ ˣˤ ˢ˴ˣ˟˵)Discrete Choice Models( , ˫˧ˮ˥ˣ˟˷

˸˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˢˬ˶˟ ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˯˧˯˟ ˪˰ ˸˧˟ ˵˷ˬ˟ ˷˧˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ . 

˪ˡˣˬ˫˧ ˟˪˷ˬˢ˫˧ ˟˩˶˟ ˷ˣˬ˧˷ ˫˰ ˟˩˶ ˪˰ ˸ˣ˪˰˟ )indirect utility car ownership 

and use models (joint discrete-continuous models) (ï  ˸ˡˬˣ˰ˢ ˸˧˯˧˯˟ˢ ˢ˥ˮˢˢ

 ˶˷˵ ˸˪˰˟ ˸˞˴ˬˮ ˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˦˪˥ˢˢ˷ ˞˧ˢ ˣˤ ˢ˴ˣ˟˵˟ ˫˧˪ˡˣˬˢ ˧˶ˣ˥˞ˬ

 ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˸ˡ˧ˬ ˫˰ ˵ˤ˥)˵ ˣ˞ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˸ˣ˧ˢ˪ ˪ˣ˩˧" ˧˸˷ ˪˷ ˟ˣ˪˧˷ ˣ˞ ˢ˰ˣ˯ˮ ˬ

˸ˣˮˣ˩˸ˢ .(ˢˤ ˠˣ˯ˬ ˫˧˪ˡˣˬ ,˶ ˧˪˩ ˪˰ ˸ˣ˪˰˟ ˫˧˶˧˟˯ˬˢ ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˫˧˪ˡˣˬ ˫ˮ˧ˢ ˷ˣˬ˧˷ˣ ˟˩

˸˧˪˩˪˩ ˣ˶˵˧ˬ ˸˧˟˧˦˶ˠ˦ˮ˧˞ ˸˶ˠ˯ˬ ˸ˣ˰˴ˬ˞˟ ˟˩˶ˢ ˧˪˩˟. 
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˪ˡˣˬ˫˧ ˫˧˧˲˶˴ˬ ˞˪ ˟˩˶ ˠˣ˯ ˸˶˧˥˟˪ )static disaggregate car-type choice model (

ï   ˢˡ˧ˡ˟ ˢ˶˧˥˟ ˪˷ ˫˧˪ˡˣˬ ˸˪˪ˣ˩ ˣˤ ˢ˴ˣ˟˵)Discrete Choice Models( , ˠˣ˯ ˸˞ ˫˧˟˷˥ˬ˷

˸˧˟ˢ ˵˷ˬ˪ ˢ˧ˢ˧˷ ˟˩˶ˢ ,˸˧˟ˢ ˵˷ˬ˪˷ ˢ˥ˮˢ˟ ˟˩˶ ˧˪˩ ˷˧.  

˪ˡˣˬ˫˧ ˸˦˧˷˟ ˪ˮ˞˲ˢ )(pseudo)-panel methods (ï  ˪˰ ˫˧˯˯ˣ˟ˬ ˣˤ ˢ˴ˣ˟˵˟ ˫˧˪ˡˣˬ

˫˧ˮ˷ ˶˲˯ˬ ˨˪ˢˬ˟ ˫˧˲˯˞ˮ˷ ˪ˮ˞˲ ˧ˮˣ˸ˮ ,˭ˬˤˢ ˨˶ˣ˞˪ ˣ˷˥˶˸ˢ˷ ˸ˣˬˠˬ ˧˵˲˯ˬˣ . 

˪ˡˣˬ˫˧ ˬ˞ˮ˧ˡ˧˧ ˫˫˧˧˲˶˴ˬ ˞˪ ˟˩˶ ˸ˣ˞˵˯˰˪ )dynamic car transaction models with 

vehicle type conditional on transaction (ï  ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˞ ˫˧˟˷˥ˬ ˢˤ ˠˣ˯ˬ ˫˧˪ˡˣˬ

˸ˣ˞˵˯˰ˢ ˶˲˯ˬ ˟ˣ˷˧˥ ˯˧˯˟ ˪˰ ,˸ˬ˧ˣ˯ˬ ˢ˲ˣ˵˸ ˨˪ˢˬ˟ ˸ˣ˰˴ˣ˟ˬˢ . ˢˬˣˡ ˣˤ ˫˧˪ˡˣˬ ˸˴ˣ˟˵

ˢ ˫˧˪ˡˣˬˢ ˸˴ˣ˟˵˪˧˟˧˦ˠ˶ˠ˞˟˩˶ ˸ˣ˶˧˩ˬ ˪˷ ˫ , ˫ˮ˧ˢ ˢ˪˞ ˫˧˪ˡˣˬ˷ ˧˸ˣˢˬ ˪ˡ˟ˢ˟ ˫˪ˣ˞

˧˟˶ ˫˧ˮˣ˸ˮ ˫˧˩˶ˣ˴ ˨˩˧˲˪ˣ ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ.˫ 

 ˪˩˪ ˯˥˧˧˪ ˭˸˧ˮ˷ ˫˧ˮ˧˧˲˞ˬ ˶˲˯ˬ ˪˰ ˸˯˯ˣ˟ˬ ˫˧˪ˡˣˬˢ ˪˷ ˸ˣˮˣ˷ˢ ˸ˣ˧˶ˣˠ˦˵ˢ ˭˧˟ ˢˮ˥˟˞ˢ

˸ˣ˴ˣ˟˵ˢˬ ˸˥˞ .˸˥˞ ˢ˴ˣ˟˵ˬ ˶˸ˣ˧˪ ˪ˡˣˬ ˨˧˧˷˪ ˸˶˷˲˞ˬ ˣˤ ˢˮ˥˟˞ ,˞ˬˠˣˡ˪ ˣˬ˩ , ˸ˬ˶ ˪ˡˣˬ

 ˸ˮ˷˟ ˢ˧ˮ˦˧˶˟˟ ˥˸ˣ˲˷ ˰ˣˮ˧ˬ2002 )Whelan, 2005 ( ˣˮ˧ˢ˷ ˸ˣ˧˸˰ ˸ˣ˶ˡ˯ ˪ˡˣˬ ˪˷ ˟ˣ˪˧˷

˴ˬ ˞˪ ˧˦˦˯ ˪ˡˣˬˣ˟˩˶ ˸ˣ˪˰˟ ˪˷ ˧˲˶. 

Sen )2007 (˶˸ˣ˧ ˫˧˧˪˪˩ ˫˧ˮ˧˧˲˞ˬ ˢ˷ˣ˪˷˟ ˫˧˪ˡˣˬˢ ˭˧˟ ˭˧˥˟ˢ˪ ˶˥˟ : ˪ˡˣˬˢ ˪˷ ˢ˧ˠˣ˪ˣˡˣ˸ˬ

)˪ˡˣˬˢ ˢˮ˟ˬˣ ˢ˧˴ˠ˶ˠ˞ˢ ˸ˬ˶ ˸˞ ˸˪˪ˣ˩ˢ( , ˪ˡˣˬˢ ˪˷ ˸ˣ˥ˬ˸ˢˢ ˥˦˷) ˫˧˧˦˦˯ ˫˧˪ˡˣˬ

˫˧˧ˬ˞ˮ˧ˡ ˸ˬˣ˰˪ (˪ˡˣˬˢ ˪˷ ˦˪˵ ˧ˮˣ˸ˮˣ . 

˟xl"˥ ˟ ˶˟ˣ˥˷- Cambridge Systematics  ˸ˮ˷ˬ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ ˞˷ˣˮ˟1997 , ˣˮ˧˧˴

˫˧ˮˣ˷ˢ ˫˧˪ˡˣˬˢ ˭˧˟ ˫˧ˮ˧˥˟ˬ˷ ˸ˣ˧˶ˣˠ˦˵ ˢ˷˧˷ ˫˧˶˟˥ˬˢ : ˫˧˪ˡˣˬ ˸ˬˣ˰˪ ˫˧˧˦˵˶˲ ˫˧˪ˡˣˬ

˫˧˧˦˶ˣ˞˧˸ ,˫˧˧ˬ˞ˮ˧ˡ ˫˧˪ˡˣˬ ˸ˬˣ˰˪ ˫˧˧˦˦˯ ˫˧˪ˡˣˬ ,˪ˡˣˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˶ˣ˵ˬ , ˢ˧˴ˠ˶ˠ˞ˢ ˸ˬ˶

˪ˡˣˬˢ ˪˷ ,˪ˡˣˬˢ ˪˷ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢˣ ˪ˡˣˬˢ ˢˮ˟ˬ.  ˪˷ ˢ˶˧˵˯ ˠ˧˴ˮ ˢˤ ˵˶˲˟5 

 ˫˧ˮˣ˷˞˶ˢ ˫˧ˮ˧˧˲˞ˬˢ) ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˞˷ˣˮ ˞˟ˢ ˵˶˲˟ ˢ˟˥˶ˢ˟ ˞˟ˣ˧)2.2.4(. 

˫˧˧˦˶ˣ˞˧˸ ˫˧˪ˡˣˬ ˸ˬˣ˰˪ ˫˧˧˦˵˶˲ ˫˧˪ˡˣˬï   ˣˮ˧ˢ ˫˧˪ˡˣˬˢ ˪˷ ˶˸ˣ˧˟ ˧˪˪˩ˢ ˭˧˧˲˞ˬˢ

˫˧˧˦˶ˣ˞˧˸ ˫˧˪ˡˣˬ ˭˧˟˪ ˫˧˧˦˵˶˲ ˫˧˪ˡˣˬ ˭˧˟ ˢˮ˥˟˞ˢ .˫˧˞˴ˬˮ˷ ˫˧˪ˡˣˬ ˫ˮ˧ˢ ˫˧˧˦˵˶˲ ˫˧˪ˡˣˬ 

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˞ ˫˧ˣ˯ˬ ˶ˣˤ˞˟ ˷ˣˬ˧˷˟ ˟ˣ˶˵˟ ˣ˧ˢ˧ ˣ˞ ˷ˣˬ˧˷˟ .˫˸ˬˣ˰˪ , ˫˧˧˦˶ˣ˞˧˸ˢ ˫˧˪ˡˣˬˢ

)State Of Art( ,ˣ ˫˧˧˦˵˶˲ˢ ˫˧˪ˡˣˬˢ ˸˞ ˶˲˷˪ ˢ˶˦ˬ˟ ˫˧˞˟˷ ˫˧˪ˡˣˬ ˫ˮ˧ˢ/ ˸ˣ˧ˢ˪ ˣ˞

ˡ˧˸˰˟ ˷ˣˬ˧˷˟ .˫˧˟˶ ˭˟ˣˬ˩ ˫ˮ˷˧ ˫˧˧˦˵˶˲ ˫˧˪ˡˣˬ˪ ˸ˣ˞ˬˠˣˡ ,˨˷ˬˢ˟ ˶˞ˣ˸˧˷ ˧˲˩  .

 ˫˧˧˦˶ˣ˞˧˸ˢ ˫˧˪ˡˣˬˢ ˡ˥˞ˣˡ˟ ˫˧˶˞ˣ˸ˬˢ" ˪˷ ˥Cambridge Systematics  ˥˸ˣ˲˧ˡ˧ ˪˰ 

)1986( Train .˸˧˟ ˵˷ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˪˷ ˢ˧˴ˮ˧˟ˬˣ˵ ˣˮ˧ˢ ˪ˡˣˬˢ , ˟˩˶ ˠˣ˯ ˸˶˧˥˟ ˪ˡˣˬ
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˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ ˪ˡˣˬˣ . ˪˷ ˫ˠˡˬ ˪˰ ˯˯ˣ˟ˬ ˪ˡˣˬˢ1,095  ˸ˮ˷˟ ˨˶˰ˮ˷ ˸˧˟ ˧˵˷ˬ1978 .

ˣ˧˴ˣ˯ ˫˧ˮˣ˸ˮ ˱ˣ˯˧˞ ˪˪˩ ˶˵˯ˢ-˫˧˧˪˩˪˩ ,˩ ˧ˠˣ˯˟˩˶ˢ ˧˪ , ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ ˸ˬ˶)ˢ˰ˣ˯ˮ( , ˸ˣ˧ˮ˵

˟˩˶ ˧˪˩ ˸ˣ˶˧˩ˬˣ ,˰ ˣ˰˴ˣ˟˷ ˸ˣ˰˧˯ˮ ˠ˴˧˧ˬˢ ˸ˣ˰˧˯ˮ ˭ˬˣ˧ˣ"ˡ˥˞ ˫ˣ˧ ˨˷ˬ˟ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˧ . ˢˮ˟ˬ

˟ ˶˞ˣ˸ˬ ˪ˡˣˬˢ ˫˧˷˶˸11 . ˟˩˶ ˧˪˩ ˶˲˯ˬ ˸ˮ˧˥˟˪ ˪ˡˣˬ ˸˸ ˪˪ˣ˩ ˪ˡˣˬˢ ˪˷ ˭ˣ˷˞˶ˢ ˵˪˥ˢ

˸˧˟ ˵˷ˬ˟ . ˣ˧˴ˣ˯ ˫˧ˮ˸˷ˬ˟ ˪ˡˣˬ ˸˸ˢ ˷ˬ˸˷ˬ ˨˩ ˨˶ˣ˴˪ ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ ˸ˡ˧ˬˣ ˫˧˧˪˩˪˩

)˶ˣˤ˞ˢ ˸ˬ˶˟ ˧˟˧˦ˠ˶ˠ˞ ˢˮ˸˷ˬ .(˱˯ˣˮ ˪ˡˣˬ ˸˸ ˸ˣ˰˴ˬ˞˟ , ˣ˟˷ ˟˩˶ˢ ˧˪˩ ˠˣ˯˟ ˪ˡˣˬˢ ˭˧˥˟ˬ

˸˧˟ˢ ˵˷ˬ ˶˥ˣ˟ .ˣˬ˩ ˫˧ˮ˸˷ˬ˟ ˪ˡˣˬˢ ˸˸ ˷ˬ˸˷ˬ ˨˩ ˨˶ˣ˴˪ :˟˩˶ˢ ˧˪˩ ˸ˣ˪˰ , ˪ˣ˰˲˸ ˸ˣ˪˰

˟˩˶ˢ ˧˪˩ ,˷˶ˡˮˢ ˭ˣ˧ˮ˥ˢ ˥˦˷ ,˯ˣ˯ ˸ˣ˥ˣ˩ ˶˲˯ˬ ,ˢ ˧˪˩ ˠˣ˯ˣ ˟˩˶ˢ ˧˪˩ ˪˧ˠ˟˩˶ . ˧˷˧˪˷ˢ ˵˪˥ˢ

˟˩˶ ˧˪˩ ˪˩ ˸ˣ˰˴ˬ˞˟ ˸˰˴ˣ˟ˬˢ ˸˧˸ˮ˷ˢ ˢ˰ˣ˯ˮˢ ˸˞ ˟˷˥ˬ˷ ˪ˡˣˬ ˸˸ ˪˪ˣ˩ ˪ˡˣˬˢ ˪˷ .

˫˧˷˶˸ 11 : ˪˷ ˟˩˶ ˠˣ˯ ˪ˡˣˬ ˢˮ˟ˬKenneth Train
 14
 

Figure 11: Kenneth Train's car types model 

 

                                                 
14

  K. Train, Qualitative Choice Analysis: Theory, Econometrics, and an Application to Automobile 
Demand, MIT Press, Cambridge, Massachusetts, 1986. 
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 ˥˸˧˲˷ ˪ˡˣˬˢTrain  ˸ˣ˪˰˟ ˭˧˟˷ ˶˷˵ˢ ˸˞ ˭ˣ˥˟˪ ˶˷˲˞ˬ˟˩˶ ˪˰ , ˟˩˶ˢ ˠˣ˯ ˸˶˧˥˟

ˢ˰ˣ˯ˮˢˣ .˫ˣ˧˩ ˶˟˩ ,ˢ ˫˧˪ˡˣˬˢ ˶˷˞˩˞˪-˫˧˧˲˶˴ˬ ˸ˣ˶˧ˢˬ˟ ˫˧˥˸˲˸ˬ , ˫˧˪ˡˣˬ˷ ˵˲˯ ˭˧˞

˸ˣ˞ ˠˣ˯ˢˬ x ˰˧˴ˢTrain ˪ˡˠˣ ˨˪ˣˢ ˟˴˵˟ ˥˸˲˸ˢ˪ ˫˧˧ˣ˲˴ .

˫˧˧ˬ˞ˮ˧ˡ ˫˧˪ˡˣˬ ˸ˬˣ˰˪ ˫˧˧˦˦˯ ˫˧˪ˡˣˬï   ˫˧˪ˡˣˬ ˭˧˟ ˢˮ˧ˢ ˫˧˪ˡˣˬ ˧ˠˣ˯ ˭˧˟ ˢ˧˧ˮ˷ˢ ˢˮ˥˟˞ˢ

ˡ ˫˧˪ˡˣˬ ˭˧˟˪ ˫˧˧˦˦˯˫˧˧ˬ˞ˮ˧ .˸ˬ˧ˣ˯ˬ ˭ˬˤ ˸ˡˣ˵ˮ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˫˧˟˷˥ˬ ˫˧˧˦˦˯ ˫˧˪ˡˣˬ ,

˶ˬˣ˪˩ , ˵˷ˬ˟ ˫˧˟˩˶ ˶˲˯ˬ˪ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˣ˞ ˫˧˧ˣˤ˥ˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˟˷˥˪ ˫˧˶˷˲˞ˬ

˸˧˲˧˴˲˯ ˭ˬˤ ˸ˡˣ˵ˮ˟ ˸˧˟ .˫˸ˬˣ˰˪ ,˫˧˧ˬ˞ˮ˧ˡˢ ˫˧˪ˡˣˬˢ ,˸ˣ˞˵˯˰ ˪ˡˣˬ ˫ˠ ˫˧˞˶˵ˮ˷ , ˫˧˟˷˥ˬ

 ˸ˣˡˣ˵ˮ ˧˸˷ ˭˧˟ ˟˩˶ ˸ˣˮ˧ˬˤ˟ ˧ˣˮ˧˷ˢ ˸˞˭ˬˤ ,˶ˬˣ˪˩ , ˣ˞ ˸˧˟ˢ ˵˷ˬ ˫˞ˢ ˟˷˥˪ ˫˧˶˷˲˞ˬ

˫˧ˬˣˡ ˸˧˟ ˧˵˷ˬ ˪˷ ˢ˴ˣ˟˵ ,˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˸˧˥˲ˢ˪ ˢ˧ˣ˲˴ , ˧˪˩ ˶˲˯ˬ ˣ˸ˣ˞ ˫˰ ˶˞˷˧ˢ˪

˸ˬ˧ˣ˯ˬ ˭ˬˤ ˸˲ˣ˵˸˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˪˧ˡˠˢ˪ ˣ˞ ˟˩˶ˢ .˫˧ˤˣ˥ ˫˧˧ˬ˞ˮ˧ˡ ˫˧˪ˡˣˬ : ˸ˣˬ˩

˟˩˶ ˧˪˩ ˸ˣ˶˧˩ˬ ,˟˩˶ ˸ˣ˦˧˶ˠ , ˪˷ ˰˴˧ˢˣ ˷ˣ˵˧˟ˣ ˸ˣ˞˵˯˰ ˶˲˯ˬ˟˩˶ ˧˪˩ . ˫˧˧ˬ˞ˮ˧ˡ ˫˧˪ˡˣˬ

˦˪˵˩ ˪ˮ˞˲ ˧˶˵˯ ˣ˞ ˸ˣ˧˸˰ ˸ˣ˶ˡ˯ ˧ˮˣ˸ˮ ˫˧˩˶ˣ˴ˣ ˢ˵˧˦˵˶˲˟ ˫˧˴ˣ˲ˮ ˸ˣ˥˲ .

 ˧ˡ˧ ˪˰ ˵˶ˬˮˡ˟ ˰˴ˣ˟ ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡˢ ˫˧˪ˡˣˬˢ ˡ˥˞Thomas Bue Bjșrner x- Sșren Leth-

Petersen  ˸ˮ˷˟2004 . ˪˪˩˷ ˸˧˟ ˵˷ˬ ˪˷ ˢˬ˶˟ ˪ˮ˞˲ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˯˯ˣ˟ˬ ˫˶˵˥ˬ

 ˣ˧˴ˣ˯ ˫˧ˮ˧˧˲˞ˬ ˫˧ˮ˷˟ ˟˩˶ ˸ˣ˞˵˯˰ˣ ˫˧˧˪˩˪˩1992 x- 2001 . ˸ˡ˶˲ˮ ˢ˶ˣ˴˟ ˰˴˟˸ˢ ˪ˡˣˬˢ

 ˸˥˞ ˷˲ˮ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ˪)ˡ˶˲ˮ˟ ˢ˟˵ˮ ˣ˞ ˶˩ˤ( ,˫˧˶ˠˣ˟ ˠˣˤˬ ˫˧˟˩˶ˣˬˢ ˸˧˟ ˧˵˷ˬˣ . ˧˵˷ˬ˟

ˠˣˤˬ ˫˧˟˩˶ˣˬˢ ˸˧˟ˢ , ˫˧˧˶˞ˮ˧˟ ˫˧˪ˡˣˬ ˧ˮ˷ ˣ˰˴ˣ˟ï  ˫˧˟ ˢ˶˧˥˟˪ ˭ˣ˷˞˶ˢ0 ˣ ˟˩˶ ˧˪˩- 1  ˣ˞

 ˢ˶˧˥˟˪ ˧ˮ˷ˢˣ ˟˩˶ ˧˪˩ ˶˸ˣ˧ ˭˧˟1  ˣ˞ ˟˩˶ ˧˪˩2 ˟˩˶ ˧˪˩ ˶˸ˣ˧ ˣ˞ .˪ˡˣˬˢ ,ˠˣ˪ ˠˣ˯ˬ'˧ˬ˞ˮ˧ˡ ˦˧ ,

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˸˧˯˥˧ ˢˢˣ˟ˠ ˸ˣ˧˟˵˰ ˢ˞˶ˬ ,ˮˢ ˢ˲ˣ˵˸ˢ ˨˪ˢˬ˟" ˪ï  ˸˧˟ ˵˷ˬ

˯˧˯˟ˢ ˸ˮ˷˟ ˡ˥˞ ˟˩˶ ˧˪˩ ˣ˸ˣ˪˰˟˟ ˷˧˷ , ˢˮ˷˟ ˫ˠ ˟˩˶ ˧˪˩ ˪˰˟ ˢˢˣ˟ˠ ˸ˣ˶˧˟˯˟ ˢ˧ˢ˧

˸˟˵ˣ˰ˢ .˟ ˥ˣ˪6 ˞ˬˠˣˡ˪ ˸ˣ˞˶˪ ˭˸˧ˮ ,˭˧˟ˬ ˧˩ ˠˣˤ ˫˧˪˪ˣ˩ˢ ˸˧˟ˢ ˧˵˷ˬ , ˸ˮ˷˟ ˟˩˶ ˧˪˩ ˞˪˪ ˣ˧ˢˣ

 ˯˧˯˟ˢ)˸˧˷˧˪˷ˢ ˢ˴ˣ˟˵ˢ( , ˵˶13%  ˭ˣ˷˞˶ ˟˩˶ ˧˪˩ ˫˧˷˩ˣ˶)5%  ˧˪˩ ˞˪˪ ˣ˶˞˷ˮˣ ˟˩˶ ˫˰ ˣ˧ˢ

˟˩˶( ,˩ˣ- 76% ˟˩˶ ˧˪˩ ˶˲˯ˬ ˣ˸ˣ˞ ˫˰ ˣ˶˞˷ˮ  .
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˥ˣ˪ 6:ˬ ˭ˬˤ ˨˶ˣ˞˪ ˵˶ˬˮˡ˟ ˟˩˶ ˸ˣ˪˰˟- 1992  ˡ˰ˣ2001
15
 

Table 6: Car ownership in Denmark between 1992 to 2001 

 

˪ˡˣˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˶ˣ˵ˬï   ˸ˣ˰˧˯ˮ ˶˵˯ ˧ˮˣ˸ˮ˟ ˫˧˷ˬ˸˷ˬ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬˢ ˸˧˟˶ˬ

˪ˮ˞˲ ˶˵˯ ˧ˮˣ˸ˮ˟ ˣ˞ ˶ˣˤ˞ ˣ˸ˣ˞˟ ˧˸˶ˣ˟˥˸ ˪ˡˣˬ ˥ˣ˸˧˲˪ ˡ˰ˣ˧ˬˢ . ˪˷ ˶ˬ˞ˬ˟Cambridge 

Systematics  ˫˧˶˟˥ˬˢ ˫˧ˮ˧˧˴ˬ2 ˸˧˶˟ˢ ˸ˣ˴˶˞˟ ˫˧˴ˣ˲ˮˢ ˫˧˲˯ˣˮ ˫˧ˮˣ˸ˮ ˸ˣ˶ˣ˵ˬ . ˭ˣ˷˞˶ˢ

 ˣˮ˧ˢCTPP )Census Transportation Planning Products ( ˣˮ˧ˢ ˧ˮ˷ˢˣPUMS )Public-

Use Microdata Samples( .ˮˢ ˫˧ˮˣ˸ˮˢ"˷˶ˣˡ ˪˩˪ ˷ˣˬ˧˷˪ ˫˧ˮ˧ˬˤˣ ˨˷ˬ˸ˬ ˭˲ˣ˞˟ ˫˧˲˯˞ˮ ˪ .

 ˪˷ ˫˧ˮˣ˸ˮˢCTPP ˠ˶ˠ˞ ˢˬ˶˟ ˫ˮ˧ˢ ˧ˮˣ˸ˮˣ ˢˤ ˠˣ˯ˬ ˫˧˪ˡˣˬ˪ ˫˧ˬ˧˞˸ˬˣ ˸˧˟˧˦PUMS  ˫˧ˮ˧ˬˤ

˸˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˢˬ˶˟ .

 ˡ˵˲ˬˢ ˧ˮˣ˸ˮ˟ ˷ˬ˸˷ˢ˷ ˪ˡˣˬ˪ ˞ˬˠˣˡ)PUMS ( ˸ˮ˷ˬ1995 ,ˠˣ˪ ˪ˡˣˬ˟ ˸ˣ˞˶˪ ˭˸˧ˮ' ˪˧ˣ˩˷ ˦˧

ˣ˧ˮ ˶˧˰˟- ˶˧˷˲ˬˢ)Jonnalagadda and Tierney 1996 .( ˪˷ ˫˧ˮˣ˸ˮ ˪˰ ˯˯ˣ˟ˬ ˪ˡˣˬˢ

20,897 ˸˧˟ ˧˵˷ˬ , ˪˷ ˫ˠˡˬ ˫˧ˣˣˢˬˢ-˩ 5% ˶ˣˤ˞˟ ˸˧˟ˢ ˧˵˷ˬ ˪˪˩ˬ .ˢˮ˧ˢ ˪ˡˣˬˢ ˸˥˯ˣˮ  :

 

˶˷˞˩ :  

 Prob(n) ˸ˣ˶˟˸˯ˢˢ ˷ˣ˩˶˪ ˸˧˟ ˵˷ˬ ˪˷n ˟˩˶ ˧˪˩ .

nmax  ˸˧˟ ˵˷ˬ˟ ˧˪˞ˬ˧˯˵ˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ) ˢ˧ˢ ˢˤ ˪ˡˣˬ˟4(+ 

Ui ˬ ˸˧˟ˢ ˵˷ˬ˪ ˷˧˷ ˸˪˰ˣ˸ˢ- i ˟˩˶ ˧˪˩ .

                                                 
15

  Thomas Bue Bjșrner, Sșren Leth-Petersen, Dynamic Model of Car Ownership at the 
Household Level, 2004, pp 9 
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˞˟ˢ ˧˶˞˧ˮ˧˪ˢ ˧ˣ˦˧˟ˢ ˧ˡ˧ ˪˰ ˸˶ˡˠˣˬ ˸˪˰ˣ˸ˢ ˸˧˵˴ˮˣ˲:  

 

˶˷˞˩  :

 bn0 ˶˦ˬ˶˲ ˪˰ ˸ˣ˪˰˟˪ ˰ˣ˟˵n  ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩

 bnj˶˦ˬ˶˲ s ˸˞ ˞˦˟ˬ ˢˮ˸˷ˬˢ ˪˷ ˸ˣ˟˧˷˥j ˸˪˰ˣ˸ˢ ˸˧˴˵ˮˣ˲˪ Un 

Xnj  ˢˮ˸˷ˬj s˶˧˟˯ˬ  ˪˰ ˸ˣ˪˰˟n ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ 

˪˪˩ˣ ˸˧˯˥˧ ˭˦˵ ˪ˡˣˬ˟ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˶˲˯ˬ :˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ , ˫˧˵˯˰ˣˬ ˶˲˯ˬ

˸˧˟ ˵˷ˬ˟ ,˸˧˟ˢ ˵˷ˬ ˸˯ˮ˩ˢ , ˫˧ˮ˸˷ˬ ˧ˮ˷ˣ ˫˧˧˶˞ˮ˧˟)Dummy Variables ( ˫˞ˢ ˫˧˞˦˟ˬˢ

ˢˣ ˸˧˶ˣˢ ˡ˥ ˢ˥˲˷ˬˢ ˫˞ˢ ˶ˣˤ˞ ˞ˣˢ˧ˮˣ˶˧˰ . ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˢ˧ˢ ˪ˡˣˬ˟ ˧˦ˮˮ˧ˬˣˡˢ ˢˮ˸˷ˬˢ

˸˧˟ˢ ˵˷ˬ ,˭˧˧˴˪ ˷˧ ˨˞  ˧˩˶˰ ˣ˪˟˧˵ ˪ˡˣˬˢ ˪˷ ˫˧ˮ˸˷ˬˢ ˪˩ ˧˩t-test ˫˧ˢˣ˟ˠ  .

˪ˡˣˬˢ ˪˷ ˢ˧˴ˠ˶ˠ˞ˢ ˸ˬ˶ï   ˢ˧˴ˠ˶ˠ˞ ˪˷ ˸ˣ˷˧ˠ ˧˸˷ ˭˧˟ ˶ˣ˥˟˪ ˪˟ˣ˵ˬ ˫˧˧˸ˣˠˢˮ˸ˢ ˫˧˪ˡˣˬ˟

˫˧ˮˣ˸ˮˢ ˪˷ .˸˧˟˧˦ˠ˶ˠ˞ ˢˬ˶˟ ˫˧˪ˡˣˬ ˸˪˪ˣ˩ ˢˮˣ˷˞˶ˢ ˢ˷˧ˠˢ , ˸˞ ˡ˥˞˪ ˪˟ˣ˵ˬ ˫ˢ˟

ˣˬˣˢ ˫˧ˮ˧˧˲˞ˬ ˸˪˰˟ ˢ˴ˣ˟˵˪ ˢ˦˪˥ˢ ˧˪˟˵ˬ ˶˲˯ˬ ˪˷ ˢ˶˧˥˟ˢ˫˧˧ˮˠ .ˢ ˫˧˪ˡˣˬˢ˫˧˲˶˴ˬ 

˫ˮ˧ˢ ˫˧˴ˣ˲ˮˢ : ˸ˣ˧˸˰ ˸ˣ˶ˡ˯ ˫˧˪ˡˣˬ)time series models( , ˫˧˞˪˧ˠ ˫ˣˡ˧˵ ˪ˡˣˬ)cohort 

models ( ˟˩˶ ˸ˣ˶˧˩ˬ ˪ˡˣˬˣ)car market models) (Jong et al. ,2004 .( ˢ˧˧ˮ˷ˢ ˢ˷˧ˠˢ

 ˢˬ˶˟ ˫˧˪ˡˣˬ ˸˪˪ˣ˩˸˧˲˶˴ˬ ˞˪ ,˪˥ˢˢ ˧˪˟˵ˬ ˣ˞ ˪˟˵ˬ ˪˷ ˢˬ˶˟ ˸ˮ˥˟ˮ ˸ˣˠˢˮ˸ˢˢ ˢ˟ˢ˦ ,

˫˸˦˪˥ˢ ˣ˞ ˣ˸˦˪˥ˢ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˪˷ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰.Koppelman  x-  Bhat 

)2006 ( ˫˧˪ˡˣˬ ˪˷ ˸ˣˮˣ˶˸˧ ˢ˷˧ˬ˥ ˫˧ˮˣˬ˞˪-˫˧˲˶˴ˬ  ˫˧˪ˡˣˬ ˸ˬˣ˰˪˫˧˲˶˴ˬ :

1. ˢ ˢ˷˧ˠˢ˞˪-˸˧˲˶˴ˬ ˢ˦˪˥ˢˢ ˸˞ ˸˪˟˵ˬ˷ ˢˡ˧˥˧ˢ ˣ˞ ˦˶˲ˢ ˰ˣˡˬ ˢ˶˧˟˯ˬ , ˸˞ ˸˪˟˵ˬ

ˢ˦˪˥ˢ ˢ˸ˣ˞ .ˣˤ ˢ˷˧ˠ ˧˲ ˪˰ ,˪˟˵ˬ ˪˷ ˢ˦˪˥ˢˢ ˢˮ˸˷ˬ ˡ˴˧˩ ˭ˣ˥˟˪ ˭˸˧ˮ/ˢ˦˪˥ˢˢ ˧ ,

˫ˢ˪˷ ˢ˶˧˥˟ ˸ˣ˧ˣ˶˷˲˞ˢ ˪˷ ˸ˣˮˣ˩˸ˢ ˣ˞ ˫ˢ˧˸ˣˮˣ˩˸ ˫˧ˮ˸˷ˬ ˶˷˞˩ . 

2. ˢ ˢ˷˧ˠˢ˞˪-˸˧˲˶˴ˬ ˢ˶˟˰ˢ˪ ˸ˮ˸˧ˮ ,˶˸ˣ˧ ˢ˪ˣˡˠ ˸ˣ˪˵˟ , ˟˥˶ˬˢˣ ˭ˬˤˢ ˡˬ˧ˬ˟) ˸ˣ˲ˣ˵˸˪

˫˧˶˥˞ ˫˧˶ˣˤ˞˪ ˣ˞ ˸ˣ˶˥˞ ˭ˬˤ (˸˧˟˧˦ˠ˶ˠ˞ˢ ˢ˷˧ˠˢ ˸ˬˣ˰˪. 

3. ˢ ˢ˷˧ˠˢ˞˪-˸˧˲˶˴ˬ ˣ˶˲ ˸ˣ˧ˮ˧ˡˬ ˸ˮ˧˥˟˪ ˶˸ˣ˧ ˢˬ˧˞˸ˬ-˸˧˟˧˦˵˞ , ˸˪˟˵ ˪˰ ˢ˸˰˲˷ˢˣ

˸˧˸˟˧˯ˢ ˢ˦˪˥ˢˢ. 
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4. ˢ ˢ˷˧ˠˢ˞˪-˸˧˲˶˴ˬ  ˸ˣ˪˰˪ ˯˥˧˟ ˸ˣˮ˧ˬ˞ ˪˷ ˫˧˥ˮˣˬ˟ ˸˧˟˧˦ˠ˶ˠ˞ˢ ˢ˷˧ˠˢˬ ˶˸ˣ˧ ˢ˪˧˰˧

˫˧˲˯˞ˮ˷ ˫˧ˮˣ˸ˮ ˸ˡ˧˥˧ .˯˧ˡ ˫˧ˮˣ˸ˮ˦˶˲ˢ ˸ˣˠˢˮ˸ˢ˟ ˢ˟˶ ˸ˣˮˣ˷ ˫˧˵˲˯ˬ ˫˧˟˧˦ˠ˶ˠ˞ , ˶˟ˡ

˪ˡˣˬˢ ˪˷ ˶˸ˣ˧ ˢ˪ˣˡˠ ˸ˣˮˬ˧ˢˬ ˸ˬ˶ ˶˷˲˞ˬ˷ . 

5. ˢ ˢ˷˧ˠˢ˞˪-˸˧˲˶˴ˬ ˲ ˸˪˰˟ ˢ˧ˢ˸ˢ ˢ˷˧ˠˢ ˶˷˞ˬ ˫˧˦ˣˬ ˫˧˶˦ˬ˶˲ ˸ˣ˥˸˧˟˧˦ˠ˶ˠ˞. 

˸ˣ˧˲˧˴˲˯ˢ ˢ˶˧˥˟ˢ ˸ˣ˧ˣ˶˷˲˞˟ ˢ˧ˣ˪˸ ˢ˦˪˥ˢˢ ˸˪˟˵ ˸ˡ˧˥˧ . ˧˲ ˪˰Koppelman  x-  Bhat 

)2006( ,˩ ˶˲˯ˬ˟ ˢ˶˧˥˟ˢ˟˩˶ˢ ˧˪ ,˸˧˟ˢ ˵˷ˬ ˪˷ ˢˬ˶˟ ˸˰˴˟˸ˬ  .

 ˢ˷˧ˠˢˢ˞˪- ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ˪ ˸˲ˡ˰ˣˬˢ ˢ˦˧˷ˢ ˸ˣ˧ˢ˪ ˢ˩˲ˢ ˸˧˲˶˴ˬ)Bhat x- 

Pulugurta ,1997( , ˫ˠˣ˸˧˟ˢ ˵˷ˬ ˸ˬ˶˟ ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˫˧˪ˡˣˬ˟ ˡ˵ˬ˸ˬ ˢˤ ˶˵˥ˬ .

 ˪ˡˣˬˢ ˢˮ˟ˬï ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ˟ ˸ˣ˟˧˷˥ˢ ˶ˣ˞˪ , ˣ˥˸ˣ˲˨˶ˣ˞˪ ˷ ˟˶ ˶˲˯ˬ ˫˧ˮ˷ˢ ˪

 ˫˧˪ˡˣˬ˫˧ˮˣ˷ ˫˧ˮ˟ˬ˟ .˫˧˧˶˵˧˰ ˫˧˪ˡˣˬ ˧ˠˣ˯ ˢ˷ˣ˪˷˟ ˡ˵ˬ˸ˬ ˢˤ ˶˵˥ˬ :Multinominal Logit 

)MNL( ,Nested Logit )NL (x- Ordered Logit )ORL .( ˪˷ ˫˧˪ˡˣˬ ˫ˮ˧ˢ ˫˧˪ˡˣˬˢ ˸˷ˣ˪˷

 ˢˡ˧ˡ˟ ˢ˶˧˥˟)Discrete Choice Models( ,˪ˡˣˬˢ ˢˮ˟ˬ˟ ˫˧˪ˡˮˣ ,˨˷ˬˢ˟ ˶˞ˣ˸˧˷ ˧˲˩. 

 ˢ˶˧˥˟ ˪˷ ˫˧˪ˡˣˬˢ˦˪˥ˢ ˪˟˵ˬ ˪˷ ˢ˶˧˥˟ ˧ˣˤ˧˥ˣ ˟ˣ˷˧˥˪ ˫˧˧˷ˣˬ˧˷ ˢˡ˧ˡ˟ , ˪˷ ˭ˣ˸ˮ ˦˯ ˨ˣ˸ˬ

 ˸ˣ˟˧˦ˮ˶˦˪˞)˞ˬˠˣˡ˪ ,ˢˤ ˶˵˥ˬ˟ ,˸˧˟ ˵˷ˬ˟ ˣ˧ˢ˧˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ( ˢ˴ˬˬ ˧˲ˣ˯ ˶˲˯ˬ ˨ˣ˸ˬ

 ˸ˣ˧ˣ˶˷˲˞ ˸ˣ˟˧˦ˮ˶˦˪˞ ˪˷)˞ˬˠˣˡ˪ ,˪˪˩ ˟˩˶ ˧˪˩ ˞˪˪ ,ˡ˥˞ ˟˩˶ ˧˪˩ ,ˡ˩ˣ ˟˩˶ ˧˪˩ ˧ˮ˷' .(

 ˢˡ˧ˡ˟ ˢ˶˧˥˟ ˪˷ ˫˧˪ˡˣˬˢ ˸˧˟˶ˬ ˸˧˪˞ˬ˧˯˵ˬ ˸˧˞˶˵˞ ˸˪˰ˣ˸ ˪˷ ˢ˧˶ˣ˞˧˸˟ ˫˧˷ˬ˸˷ˬ

)Random Utility Maximization ï RUM .(ˣˤ ˢ˧˶ˣ˞˧˸ ˧˲ ˪˰ ,˪˟˵ˬ ˶˥ˣ˟/ ˢ˦˪˥ˢˢ ˸

ˣ˪ ˸ˬ˯˵ˬˬ˷ ˸ˣ˶˷˲˞˟/ˣ˧ˮ˲˟ ˡˬˣ˰ˢ ˸ˣ˧ˣ˶˷˲˞ˢ ˦˯ ˭˧˟ˬ ˸˪˰ˣ˸ˢ ˸˞ ˢ . 

˭ˬ˵˪ˡ˩ ˸˶ˡˠˣˬ ˸˪˰ˣ˸ˢ ˢ˧˴˵ˮˣ˲ :

i i 1 1 2 2 3 3 nV  = Const  + X  + X  + X  ... + Xi i i nib b b b 

 ˶˷˞˩i ˪˥ˢ ˸˞ ˠ˴˧˧ˬ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˲ˣ)˞ˬˠˣˡ˪ :0 ,1 ,2 ,3 ˟˩˶ ˧˪˩(  ;

iConst ˸ˣ˲ˣ˪˥ˢˬ ˸˥˞ ˪˩ ˪˷ ˰ˣ˟˵ ˠ˴˧˧ˬ 

nX ˢˮ˸˷ˬˢ ˨˶˰ ˸˞ ˠ˴˧˧ˬn  

nib ˢˮ˸˷ˬˢ ˪˷ ˫ˡ˵ˬˢ ˣˮ˧ˢnX ˢ˲ˣ˪˥˟i .

ˢ ˪ˡˣˬ- MNL ˰ ˰˴ˣˢ ˶˷˞" ˧McFadden  ˸ˮ˷˟1973 , ˷ˣˬ˧˷˪ ˶˸ˣ˧˟ ˧˶˞˪ˣ˲ˣ˲ˢ ˪ˡˣˬˢ ˣˮ˧ˢ

 ˟˩˶ ˧ˠˣ˯ ˪˷ ˫˧˪ˡˣˬ˟)Sen ,2006(. ˢˤ ˪ˡˣˬ , ˢ˦˪˥ˢˢ ˪˟˵ˬ ˪˷ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˟˷˥ˬ
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 ˸ˣ˪˰ˣ˸ˢ ˫ˣ˩˯˪ ˯˥˧˟ˣ ˢ˟˧˦ˮ˶˦˪˞ˢˬ ˸˪˰ˣ˸ˢ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸ˬ˧ˣ˯ˬ ˢ˟˧˦ˮ˶˦˪˞˟ ˶ˣ˥˟˪

˸ˣ˧ˣ˶˷˲˞ˢ ˸ˣ˟˧˦ˮ˶˦˪˞ˢ ˪˪˩ˬ . 

 ˪˷ ˢˬˠˡˢ ˢˮ˟ˬ˪ˡˣˬ ˠˣ˯ˬ ˟˩˶ ˸ˣˮ˧ˬˤ MNL, ˠ˴ˣˬ  ˫˧˷˶˸˟12  ˸ˣ˟˧˦ˮ˶˦˪˞ ˢ˰˟˶˞ ˪˪ˣ˩ˣ

˸˧˟ˢ ˵˷ˬ ˪˷ ˟˩˶ ˸ˣˮ˧ˬˤ˪ :0 ,1 ,2 x- 3 ˟˩˶ ˧˪˩  .

˫˧˷˶˸ 12 : ˢˮ˟ˬ ˪˷ ˧˪˞ˮˣ˧˴˲ˣ˞˪ˡˣˬ Multi Nominal Logit )MNL (˟˩˶ ˸ˣˮ˧ˬˤ˪ 

Figure 12: Optional structure of Multi Nominal Logit (MNL) model to car availability 

 

ˣ˸ˣ˰˴ˬ˞˟ ˪ˣ˧˩ˢ ˪˷ ˸ˣ˦˷˲˟ ˣˮ˧ˢ ˪ˡˣˬˢ ˪˷ ˶˸ˣ˧˟ ˧˸ˣ˰ˬ˷ˬˢ ˭ˣ˶˸˧ˢ . ˷ˬ˸˷ˬ ˪ˡˣˬˢ

 ˸ˣ˧˦ˮˣˣ˪˶ ˞˪ ˸ˣ˟˧˦ˮ˶˦˪˞ ˪˷ ˢˮˣ˩˸˟)Irrelevant Alternative ï IIA ( ˢ˸ˣ˰ˬ˷ˬ ˶˷˞

˸ˣ˧ˣ˶˷˲˞ˢ ˶˸˧˟ ˧ˣ˪˸ ˞˪ ˸ˣ˧ˣ˶˷˲˞ ˧˸˷ ˪˷ ˸ˣ˧ˣ˶˟˸˯ˢˢ ˯˥˧ˢ˷ . ˸˞ ˢ˦˧˪˟ˬ ˣˤ ˢˮˣ˩˸

 ˸˥˞ˢ ˸ˣˬˣˡ ˸˧˟ˢ ˵˷ˬ˪ ˸ˣ˧ˣ˶˷˲˞ˢ ˸ˣ˟˧˦ˮ˶˦˪˞ˢˬ ˵˪˥ ˣ˟ ˢ˶˵ˬ˟ ˪ˡˣˬˢ ˪˷ ˣˮˣ˶˯˥

ˢ˧˧ˮ˷˪ ,˞ˬˠˣˡ˪ , ˟˩˶ ˠˣ˯ ˪˷ ˪ˡˣˬ˟ï  ˢ˟˶ˢ ˧ˮ˷˪ ˡ˥˞ˢ ˫˧ˬˣˡ ˭˷˧˧˦˯ ˟˩˶ˣ ˧˸˥˲˷ˬ ˟˩˶

ˢ˧ˮ˷ ˶˷˞ˬ ˶˸ˣ˧˦˶ˣ˲˯ ˟˩˶˪ ˫ .˸ˣ˲ˣ˪˥ˢ ˸˥˞˪ ˢ˧˦ˢ ˶˴ˣˣ˧ˢ˪ ˢ˪ˣ˪˰ ˢˤ ˠˣ˯ˬ ˢ˶˵ˬ˟. 

ˢ ˪ˡˣˬ- NL ˰ ˰˴ˣˢ ˶˷˞" ˧Ben-Akiva )1974 ( ˢ ˪ˡˣˬ ˪˷ ˢ˪˟ˠˬˢ ˪˰ ˶˟ˠ˸ˢ˪ ˶˷˲˞ˬï

MNL ˰" ˢˮ˟ˬ ˸˸ ˸˥˸ ˸ˣ˟˧˦ˮ˶˦˪˞ ˪˷ ˢˬˣˡ ˶˲˯ˬ ˳˟˵˪ ˶˲˞ˬ˷ ˭˲ˣ˞˟ ˪ˡˣˬˢ ˢˮ˟ˬ ˧ˣˮ˧˷ ˧

˫˧˞˸ˬ .ˢ ˢˮ˟ˬ- NL ˣˬ˶ ˶˲˯ˬ ˫ˮ˷˧ ˶˷˞˩ ˫˧˞˸ˬ ˢ˶˧˥˟ ˪˷ ˸)˞ˬˠˣˡ˪ , ˢ˰˧˯ˮ ˭˧˟ ˢˮ˥˟˞ˢ

˯ˣ˟ˣ˦ˣ˞ ˸ˣ˰˴ˬ˞˟ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˸ˬˣ˰˪ ˸˟˩˶ ˸ˣ˰˴ˬ˞˟ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ (˭˩ ˣˬ˩ , ˢˮ˟ˬ

ˢ˦˪˥ˢˢ ˪˟˵ˬ ˪˷ ˸ˣ˦˪˥ˢˢ ˸˪˟˵ ˶ˡ˯ ˸ˮ˧˥˟ˬ ˶˸ˣ˧ ˭˩ˮ ˢ˞˶ˮ ˪ˡˣˬˢ . ˪˷ ˫˧˪ˡˣˬ˟ ˞ˬˠˣˡ˪

 ˫˞ˢ ˢ˦˪˥ˢ ˸˧˷˞˶ ˪˟˵ˬ ˸˧˟ˢ ˵˷ˬ ˧˩ ˶˸ˣ˧ ˧ˮˣ˧ˠˢ ˢ˞˶ˮ ˟˩˶ ˸ˣˮ˧ˬˤ˞˪ ˣ˞ ˟˩˶ ˧˪˩ ˵˧ˤ˥ˢ˪ ,

˧ˮ˷ ˟˪˷˟ ˵˶ˣ ,˟˩˶ ˧˪˩ ˵˧ˤ˥ˢ˪ ˢ˦˪˥ˢ ˪˟˧˵˷ ˶˥˞˪ , ˧˪˩ ˢˤ ˢ˧ˢ˧ ˫˞ˢ ˢ˦˪˥ˢˢ ˸˰˴˟˸ˬ

 ˶˸ˣ˧ ˣ˞ ˡ˥˞ ˟˩˶)ˢ˞˪ˢ ˨˩ˣ.( 

 ˪˷ ˢˬˠˡˢ ˢˮ˟ˬ˪ˡˣˬ ˠˣ˯ˬ ˟˩˶ ˸ˣˮ˧ˬˤ NL, ˠ˴ˣˬ  ˫˧˷˶˸˟13  ˸ˣ˟˧˦ˮ˶˦˪˞ ˢ˰˟˶˞ ˪˪ˣ˩ˣ

˸˧˟ˢ ˵˷ˬ ˪˷ ˟˩˶ ˸ˣˮ˧ˬˤ˪ :0 ,1 ,2 x- 3 ˟˩˶ ˧˪˩  .

˸˧˟ˢ ˧˵˷ˬ ˪˩ 

 ˟˩˶ ˧˪˩ ˞˪˪ 
˸˧˟ ˵˷ˬ˟ 

 ˡ˥˞ ˟˩˶ ˧˪˩ 
˸˧˟ ˵˷ˬ˟ 

˟˩˶ ˧˪˩ ˧ˮ˷ 
˸˧˟ ˵˷ˬ˟ 

 ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˢ˷ˣ˪˷
˸˧˟ 
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˷˶˸˫˧ 13 : ˢˮ˟ˬ ˪˷ ˧˪˞ˮˣ˧˴˲ˣ˞˪ˡˣˬ Nested Logit )NL (˟˩˶ ˸ˣˮ˧ˬˤ˪ 

Figure 13: Optional structure of Nested Logit (NL) model to car availability 

 

 ˣˮˣ˶˯˥˶˵˧˰ˢ ˧ ˪ˣˡˠ ˸ˣ˧ˢ˪ ˪ˣ˩˧ ˪ˡˣˬˢ ˪˷ ˫˧˧˶˷˲˞ˢ ˫˧ˮ˟ˬˢ ˶˲˯ˬ˷ ˢˡ˟ˣ˰˟ ˣˮ˧ˢ ˪ˡˣˬˢ ˪˷

ˡˣ˞ˬ ,˶˥ˣ˟ ˦˯˧˪ˡˣˬˢˣ ,ˣ˸˰ˡ ˪ˣ˵˧˷ ˧˲ ˪˰ , ˶˸ˣ˧˟ ˫˧˞˸ˬˢ ˣ˪ ˢ˞˶ˮ˷ ˢˮ˟ˬˢ ˸˞) ˣˮ˧˞˷

˧˟˦˧ˬˢ ˥˶˩ˢ˟ .( 

ˢ ˪ˡˣˬ ˪˷ ˢ˷˧ˠˢ ˸˞ ˭˧˟ˢ˪ ˧ˡ˩˟- Ordered Response Logit )  ˫ˠ ˞˶˵ˮOrdered 

Response Logit  ˣ˞Probit Model (˸ˣ˧˶˞ˮ˧˟ ˸ˣ˶˧˥˟ ˪˷ ˢ˶ˡ˯˩ ˢ˸ˣ˞˶˪ ˭˸˧ˮ , ˶˲˯ˬ˪ ˰ˠˣˮ˟

˵˧ˤ˥ˢ˪ ˭˧˧ˮˣ˰ˬ ˸˧˟ˢ ˵˷ˬ˷ ˟˩˶ˢ ˧˪˩ .˞ˬˠˣˡ˪ , ˪˪ˣ˩ˢ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˸ˣˮ˟˪ ˣˮˮˣ˴˶˟ ˫˞

 ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˸ˣ˧ˣ˶˷˲˞ ˰˟˶˞)0 ,1 ,2  ˣ˞3( , ˧˩˶˰ ˣ˧ˢ˧ ˸˧˟ˢ ˵˷ˬ˪ ˶ˣ˟˰ ˸˪˰ˣ˸

˸ˣ˞˟ˢ ˸ˣ˧ˣ˶˷˲˞ˢ: 

-  ˪˰ ˸ˣ˪˰˟0  ˟˩˶ ˧˪˩)0U ( ˸ˣ˥˲˪ ˡ˥˞ ˟˩˶ ˧˪˩ ˪˰ ˸ˣ˪˰˟ˣ)0U>.( 

-  ˸ˣ˥˲ ˣ˞ ˡ˥˞ ˟˩˶ ˧˪˩ ˪˰ ˸ˣ˪˰˟)1U¢ ( ˡ˥˞ ˟˩˶ ˧˪˩ˬ ˶˸ˣ˧ ˪˰ ˸ˣ˪˰˟ˣ)1U>( 

-  ˸ˣ˪˰˟ ˸ˣ˥˲ ˣ˞ ˟˩˶ ˧˪˩ ˧ˮ˷ ˪˰)2U¢ ( ˟˩˶ ˧˪˩ ˧ˮ˷ˬ ˶˸ˣ˧ ˪˰ ˸ˣ˪˰˟ˣ)2U>( 

˸˧˟ˢ ˧˵˷ˬ ˪˩ 

 ˟˩˶ ˧˪˩ ˞˪˪ 
˸˧˟ ˵˷ˬ˟ 

 ˸ˣ˥˲˪ ˡ˥˞ ˟˩˶ ˧˪˩ 
˸˧˟ ˵˷ˬ˟ 

 ˡ˥˞ ˟˩˶ ˧˪˩ 
 ˸˧˟ ˵˷ˬ˟ 

 ˸ˣ˥˲˪˟˩˶ ˧˪˩ ˧ˮ˷ 
˸˧˟ ˵˷ˬ˟ 

˟˩˶ ˧˪˩ ˧ˮ˷ 
˸˧˟ ˵˷ˬ˟ 

  ˟˩˶ ˧˪˩ ˢ˷ˣ˪˷
 ˸˧˟ ˵˷ˬ˟

)˶˸ˣ˧ ˣ˞( 
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˸ˣ˧ˣ˶˷˲˞ˢˬ ˸˥˞ ˪˩˟ ˣ˸ˣ˷˶˟˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˢ˧ˣ˪˸ ˧˸˪˟ ˢ˶ˣ˴˟ ˶˥ˣ˟ ˸˧˟ˢ ˵˷ˬ .

ˣ˞˴ˣ˸ˢ ˪ˣ˪˵˷˟ ˢ˧ˣ˪˸ ˸˧˟ˢ ˵˷ˬ ˸ˣ˷˶˟ ˣ˧ˢ˧˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˷ ˸˧˲ˣ˯ˢ ˢ˶˧˥˟ˢ ˷ˣ˪˷˟ ˸

ˮˢ ˸ˣ˧ˣ˶˷˲˞ˢ"˪ .˞ˬˠˣˡ˪ ,˫˞ :0U> > 0U  ˫ˠˣ 1U¢ > 1U> ,ˡ˥˞ ˟˩˶ ˧˪˩˟ ˸˧˟ˢ ˵˷ˬ ˶˥˟˧. 

Bhat  ˣPulugurta )1998( ,˟ ˣˮ˥˟- 4 ˢ ˪ˡˣˬ ˸˞ ˫˧ˮˣ˷ ˫˧˶ˣˤ˞- ORL ˢ ˪ˡˣˬ ˸ˬˣ˰˪- MNL 

ˢ ˪ˡˣˬ ˧˩ ˫˧˶˵ˬˢ ˸˰˟˶˞˟ ˣ˞˴ˬˣ- MNL ˢ ˪ˡˣˬ ˶˷˞ˬ ˶˸ˣ˧ ˸ˣ˟ˣ˦ ˸ˣ˞˴ˣ˸ ˵˲˧˯- ORL . 

4.2.2. ˟˩˶ ˸ˣˮ˧ˬˤ ˧ˣˤ˧˥˪ ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ 

ˡ˟˪˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˪ˣˡ˧ˠˬ ˰˟ˣˮ ˣˮ˧˞ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˪ˣˡ˧ˠˢ , ˟˶ ˶˲˯ˬˬ ˧˰˟˦ ˭˲ˣ˞˟ ˰˲˷ˣˬˣ

˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˪˷ )ˢ˷˟ˣˣ ,1994( . ˸ˣ˯ˮˬˢ ˸ˣˮˣ˷ ˸ˣ˷˧ˠ ˸ˣˬ˧˧˵ ˷ˣ˵˧˟ˢ ˸˞ ˶˧˟˯ˢ˪

ˣ˟ ˷ˣˬ˧˷ˢˣ ˧˦˶˲ ˟˩˶˪ ˟˥˶ˮˢ . ˭ˢ˩)1998( , ˨ˣ˸ˬVasconcellos )1997( , ˷ˬ˥ ˢˠ˧˴ˢ

˧˦˶˲ ˟˩˶˪ ˷ˣ˵˧˟ˢ ˸˞ ˶˧˟˯ˢ˪ ˸ˣ˯ˮˬˢ ˸ˣ˷˧ˠ :

1.  ˸˧ˠˣ˪ˣ˲ˣ˶˸ˮ˞ˢ ˢ˷˧ˠˢï ˥ˣ˩˪ ˪ˬ˯ ˸˧ˮˣ˩ˬ˟ ˢ˞ˣ˶ˢ ,˶˷ˣ˰ˣ ˡˬ˰ˬ , ˸˶˷˵ˬˢ ˢ˷˧ˠˬ ˵˪˥˩

˧˶ˣ˟˧˴ ˡˬ˰ˬˣ ˷ˣ˩˶ .

2.  ˸˧˦˧˪ˣ˲ˢ ˢ˷˧ˠˢï ˣ˩ˬ˟ ˢ˞ˣ˶ˢ˸ˣ˧˦˶˲ˣ ˷˲ˣ˥˪ ˪ˬ˯˩ ˸˧ˮ. 

3.  ˸˧ˠˣ˪ˣ˩˧˯˲ˢ ˢ˷˧ˠˢï ˫˧˶ˣ˰ˮ˪ ˪ˬ˯˩ ˸˧ˮˣ˩ˬ˟ ˢ˞ˣ˶ˢ ,ˢ˞ˮˢˣ ˸˧ˬ˴˰ ˸ˣ˩ˬ˸˯ˢ. 

4.  ˸˧˪˩˪˩ˢ ˢ˷˧ˠˢï  ˸ˣˡ˧˧ˮ ˣ˪ ˸˶˷˲˞ˬ ˣˤ˷ ˭ˣˣ˧˩ ˸˧ˮˣ˩ˬ˟ ˶˥ˣ˟ˢ ˭˩˶˴˩ ˫ˡ˞ˢ ˸˞ ˢ˞ˣ˶ˢ

˸ˣ˟˩˶ˣˬ ˸ˣ˰˧˯ˮ ˰ˣ˴˧˟˪ ˸ˣ˶˷˲˞ ˨ˣ˸ ˸˧˪˞ˬ˧˯˵ˬ. 

5.  ˸˧ˠˣ˪ˣ˧˴ˣ˯ˢ ˢ˷˧ˠˢï  ˢ˷˧ˠˢ ˸˞ ˸˟˪˷ˬˢ ˡ˴˧˩ ˸ˮ˥ˣ˟ˣ ˧ˮˣ˶˧˰ˢ ˶˷˵ˢˢ ˫˰ ˸˧˪˩˪˩ˢ

˧˦˶˲ ˟˩˶ˬ ˸˪˰ˣ˸ˢ ˸˞ ˸ˣ˯˲ˣ˸ ˸ˣˮˣ˷ ˸ˣ˴ˣ˟˵ , ˸ˣ˧˸˷˸ˢˣ ˸˧ˤ˧˲ˢ ˢ˟˧˟˯ˢ ˸ˣ˰˲˷ˢ ˸˞

 ˨˩ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮˣ˷ˢ ˫˧˦ˮ˯˶˦ˮ˧˞ˢ ˫˧˲ˣˠˢ ˫ˢˬ ˭˩ˣ ˧˦˶˲ˢ ˟˩˶ˢ ˸ˣ˪˧˰˧ ˪˰) ˸˧˧˷˰˸

˪˷ˬ˪ ˟˩˶ˢ.( 

ˤ˟ ˸ˣˮˣ˷ˢ ˸˞ ˶˧˟˯ˢ˪ ˸˪ˣ˩˧ˢ ˸˞ ˷˧ ˸˥˞ ˢ˷˧ˠ˪ ˧˩ ˸ˣ˲˴˪ ˭˧˞ ˟ˣ˪˧˷ ˞˪˞ ˧˦˶˲ˢ ˟˩˶ˢ ˸ˣˮ˧ˬ

˸ˣ˷˧ˠ ˶˲˯ˬ ˪˷ . ˪˷ ˣ˶˲˯˟ ˸ˣ˞˶˪ ˭˸˧ˮ ˢ˧˰˟ˢ ˸ˣ˟˩˶ˣˬAllanson )1982 ( ˸ˣ˧ˤ˥˸ ˞˷ˣˮ˟

˰ˣˮ˧ˬ ˸ˬ˶ , ˸˧˟ ˵˷ˬ˟ ˰ˣˮ˧ˬ ˸ˬ˶ ˧ˣˤ˧˥˪ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˪˷ ˫˧˷˶˸ ˶˟˥ˬˢ ˢˮ˟ ˣ˟

)ˢ˞˶  ˫˧˷˶˸14 .(˫˧˷˶˸˟ ,˫˧ˮˣ˷ˢ ˫˧ˮ˸˷ˬˢ ˭˧˟ ˶˷˵ˢ ˸˞ ˸ˣ˞˶˪ ˭˸˧ˮ ,ˢ ˫˧˧ˣ˪˸ ˶˷˞ ˡ˥˞

˧ˮ˷˟ .˞ˬˠˣˡ˪ ˨˩ , ˰ˣˮ˧ˬˢ ˸ˬ˶)˟˩˶ˢ ˸ˣˮ˧ˬˤ ˣ˞ (˸˧˟ ˵˷ˬ˟ ,˫˧˷˶˸ˢ ˧˲ ˪˰ ˢ˧ˣ˪˸ , ˸˯ˮ˩ˢ˟

˸˧˟ˢ ˵˷ˬ ,˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ˣ ˫˧˶ˣˠˬˢ ˸˟˧˟˯ , ˸ˣ˪˰˟

˟˩˶ˢ ˧˪˩ ˵ˣˣ˧˷ˣ ˸ˣ˪˰ˣ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ .˸˞ˤ ˸ˬˣ˰˪ , ˢ˰˧˲˷ˬ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ

˫˧˶ˣˠˬˢ ˸˟˧˟˯ ˪˰  ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ˣ)˧˶˦˯ ˣˡ ˶˷˵( , ˸ˬ˶
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 ˢ˰ˣ˯ˮˢ)˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ˣ ˧˦˶˲ˢ ˟˩˶˟ ( ˢ˶ˣ˟˥˸ˢ ˸ˣ˧ˮ˧ˡˬˣ)˸˧˴˶˞ ˢˬ˶˟ .(Allanson  ˭˧˧˴ˬ

˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˫˧˶ˣˠˬˢ ˶ˣˤ˞ ˪˷ ˸ˣ˲˧˲˴ˢ ˸ˬ˶ˣ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˧˩ ˣ˶˲˯˟ ,

 ˸˧ˤ˥˸˪ ˶˸ˣ˧˟ ˫˧˟ˣ˷˥ˢ ˫˧ˮ˸˷ˬˢ ˫ˮ˧ˢ˸˧˟ ˵˷ˬ˟ ˰ˣˮ˧ˬ ˸ˬ˶ . 

˫˧˷˶˸ 14 :˟˩˶ ˸ˣ˪˰˟ ˸ˬ˶˪ ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ
16
 

Figure 14: explanatory variables for car ownership level 

  

ˢ˧˰˟ˢ ˸ˣ˟˩˶ˣˬ ˦ˣ˷˧˲ ˨˶ˣ˴˪ ,ˬ ˧˥˩ˣˮˢ ˶˵˥ˬˢ ˟˩˶ ˸ˣˮ˧ˬˤ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˸˞ ˵˪˥

 ˸ˣ˧˶˵˧˰ ˸ˣ˴ˣ˟˵ ˷ˣ˪˷˪ ˸˧˟ ˵˷ˬ˟ï ˸˧˟ˢ ˵˷ˬ ˧ˮ˧˧˲˞ˬ ,˸ˣ˧˸˷˸ˢˣ ˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˧ˮ˧˧˲˞ˬ ,

 ˸ˣ˧ˮ˧ˡˬ ˧ˬ˶ˣˠˣ)ˢ˞˶  ˫˧˷˶˸15 .(

 ˧˪˩ ˪˰ ˸ˣ˪˰˟ˢ ˪˰ ˶˧˷˧ ˭˲ˣ˞˟ ˫˧˰˧˲˷ˬˢ ˸˧˟ˢ ˵˷ˬ ˧ˮ˧˧˲˞ˬ ˸˞ ˸˪˪ˣ˩ ˢˮˣ˷˞˶ˢ ˢ˴ˣ˟˵ˢ

ˣ˟ ˷ˣˬ˧˷ˢˣ ˟˩˶ˢ .˸˧˟ˢ ˵˷ˬ ˸˯ˮ˩ˢ ˫˧˪˪˩ˮ ˣˤ ˢ˴ˣ˟˵˟ ,˸˧˟ˢ ˵˷ˬ ˢˮ˟ˬ , ˟˩˶ˢ ˪˪ˣ˩

˶ ˧˪˰˟ ˶˲˯ˬˣ ˢ˧˧˯ˣ˪˩ˣ˞ˢ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧  .

˸ˣ˧˸˷˸ˢ ˰˴˧ˢˣ ˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˞˧ˢ ˢ˧˧ˮ˷ˢ ˢ˴ˣ˟˵ˢ , ˪˷ ˫˧˧ˤ˧˲ˢ ˫˧˞ˮ˸ˢ ˸˞ ˫˧˟˧˸˩ˬ ˶˷˞

ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ .˸˧˟ˢ ˵˷ˬ ˪˷ ˫˧˶ˣˠˬˢ ˸˟˧˟˯ ˫˧˪˪˩ˮ ˣˤ ˢ˴ˣ˟˵˟ , ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴

 ˢ˧ˠˣ˯˪ ˢ˶ˣ˟˥˸ˢ ˰˴˧ˢˣ)ˢ˧ˠˣ˯˪ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˪˪ˣ˩  .(

 ˸˞ ˸˪˪ˣ˩ ˸˧˷˧˪˷ˢ ˢ˴ˣ˟˵ˢ ˟˩˶˟ ˷ˣˬ˧˷ˣ ˸ˣ˪˰˟ ˪˷ ˸ˣ˧ˣ˪˰ ˪˰ ˫˧˰˧˲˷ˬˢ ˸ˣ˧ˮ˧ˡˬˢ ˧ˬ˶ˣˠ

˧˦˶˲ˢ .˟˩˶ˢ ˧˪˩ ˧˶˧˥ˬ ˪˰ ˢ˰˧˲˷ˬ ˶˷˞ ˧ˣ˯˧ˬˢ ˸ˣ˧ˮ˧ˡˬ ˫˧˪˪˩ˮ ˣˤ ˢ˴ˣ˟˵˟ ,ˢ˧ˮ˥ˢ ˧˶˧˥ˬ ,

                                                 
16

  E.W.Allanson, Car Ownership Forecasting (1982), pp.10  
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˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸˟ ˷ˣˬ˧˷ˢˣ ˵˪ˡˢ . ˢ˰˧˯ˮ ˪˷ ˸˧˪˩˪˩ˢ ˸ˣ˧˞ˡ˩ˢ ˪˰ ˫˧˰˧˲˷ˬ ˢ˪˞ ˸ˣ˧ˣ˪˰

˦˶˲˟ ˧˦˶˲ ˟˩˶˟ˣ ˪˪˩˟ ,˫˧˰˴ˬ˞˟ ˢ˰˧˯ˮ ˸ˬˣ˰˪ ˫˧˶˥˞  .

˫˧˷˶˸ 15 : ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˬ˶ˣˠ

Figure 15: The factors that effect on car availability in household 
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˸˧˟ˢ ˵˷ˬ ˧ˮ˧˧˲˞ˬ 

 ˸˧˟ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ)1( ï  ˸ˬ˶ˣ ˟˩˶ ˸ˣˮ˧ˬˤ ˧ˣˤ˧˥˪ ˫˧˦˪ˣ˟ˢˣ ˫˧˟ˣ˷˥ˢ ˡ˥˞ ˣˮ˧ˢ ˢˤ ˢˮ˸˷ˬ

˸˧˟ ˵˷ˬ˟ ˰ˣˮ˧ˬ .˫˧˧˯ˮˮ˧˲ ˫˧˟˞˷ˬ ˪˷ ˫ˣˬ˧ˮ˧ˬ ˸˷˶ˣˡ ˟˩˶ ˪˰ ˸ˣ˪˰˟ . ˫ˣˬ˧ˮ˧ˬ ˪˰ˬ ˵˶

˧˦˶˲ ˟˩˶ ˵˧ˤ˥ˢ˪ ˭˸˧ˮ ˫˧˟˞˷ˬ ˪˷ ˫˧ˣ˯ˬ .Whelan )2005( , ˪˷ ˸˪˪ˣ˩ ˢ˯ˮ˩ˢ ˭˧˟ ˭˧˥˟ˬ

˞ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˧ˣˮ˲ˢ ˢ˯ˮ˩ˢˢ ˭˧˟˪ ˸˧˟ˢ ˵˷ˬˢ˧˧˥ˬˢ ˸ˣ˞˴ˣˢ ˧˶˥ . ˵˷ˬ˷ ˪˩˩˷ ˭˟ˣˬ

˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˧˧˥ˬˢ ˸ˣ˞˴ˣˢ ˸ˣ˪ˣ˰ ˢ˪ˣ˰ ˨˩ ˶˸ˣ˧ ˪ˣˡˠ ˸˧˟ˢ . ˵ˣˡ˟˪ ˢ˷˵˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪

˸˧˟ ˵˷ˬ ˪˩ ˪˷ ˢ˧ˣˮ˲ˢ ˢ˯ˮ˩ˢˢ ˸˞ ,ˢ˧˧˥ˬˢ ˸ˣ˞˴ˣˢ ˧ˣ˩˧ˮ˟ , ˰˧˴ˬWhelan  ˧˵˷ˬ ˸˞ ˵˪˥˪

˸˧˟ˢ ˵˷ˬ ˪ˡˣˠ ˧˲ ˪˰ ˸ˣ˧˶ˣˠ˦˵˪ ˸˧˟ˢ , ˧˲˶ˠˣ˞˧ˠˢ ˫ˬˣ˵˧ˬˣ)˶ˣˤ˞ˢ ˠˣ˯( , ˪˩˪ ˯˥˧˧˸ˢ˪ˣ

˸ˡ˶˲ˮ ˢ˶ˣ˴˟ ˢ˧˶ˣˠ˦˵  .

˱˯ˣˮ ˶˵˥ˬ˟ ,˰ ˰˴ˣ˟˷" ˧Venter and Mokonyama )2005( , ˫˧ˮ˸˷ˬˢ ˸˞ ˫˧˶˵ˣ˥ˢ ˣˮ˧˧˲˞

 ˫ˣ˶ˡ˟ ˣ˲˯˞ˮ˷ ˫˧ˮˣ˸ˮ ˶ˣ˞˪ ˸˞ˤ ˣˮ˥˟ˣ ˫˧ˬˡˣ˵ ˫˧˵˥ˬ ˯˧˯˟ ˪˰ ˟˩˶ ˸ˣˮ˧ˬˤ ˫˧˶˧˟˯ˬˢ

ˢ˵˧˶˲˞ .˫˶˵˥ˬ ˸˶ˠ˯ˬ˟ , ˣ˰˧˟˴ˢVenter and Mokonyama  ˶˟˩˷ ˢˡ˟ˣ˰ˢ ˪˰ ˫˧˪ˡˣˬ˟

ˢ ˸ˣˮ˷ ˸˪˧˥˸ˬ- 60 , ˫˧˟ˣ˷˥ˢ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˡ˥˞ ˢ˧ˢ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶

˟˩˶ ˸ˣˮ˧ˬˤ ˧ˣˤ˧˥˪ ˶˸ˣ˧˟ . ˶˵˥ˬ˟˱˯ˣˮ, )(Venter, 2007 ˢ˵ˡ˟ˮ  ˵˷ˬ ˸˯ˮ˩ˢ ˪˷ ˢ˰˲˷ˢˢ

ˢ˵˧˶˲˞ ˫ˣ˶ˡ˟ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˶˵˯ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˟ˢ . ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩

˟ ˫˧˷˶˸16 , ˪˩˩ˢ˪ˣ˰ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶˷ ,˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˢ˪ˣ˰ ˨˩ .

˫˧˷˶˸ 16 :ˢ˵˧˶˲˞ ˫ˣ˶ˡ˟ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ˣ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶
17
 

Figure 16: Level of car availability and the income in South Africa 
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 ˢ˧ˣˣ˶ ˸ˬ˶˪ ˰˧ˠˬ)˶ˣˤ˞ ˣ˸ˣ˞˪ ˸˧˯˥˧ˢ( , ˟˩˶ ˧˪˩ ˶˲˯ˬ˪ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˭˧˟˷ ˢˤ ˶˷˵
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˫˧˷˶˸ 17 : ˟˩˶ ˧˪˩ ˶˲˯ˬˣ ˢ˶˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ1956-74 )ˢ˧ˮ˦˧˶˟(
18
 

Figure 17: Trends in licences and vehicles, 1956-74 (Great Britain) 
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˫˧ˬˣˡ ˫˧ˮ˧˧˲˞ˬ , ˟ˣ˷˧˧ ˸ˬˣ˰˪ ˶˧˰ˢ ˤ˩˶ˬ ˪˷ˬ˪ ˣˬ˩ˢ˧˶˲˧˶˲˟ , ˤ˩˶ˬ˷ ˞˧ˢ ˢ˥ˮˢˢ ˶˷˞˩
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˸ˣ˧ˮ˧ˡˬ ˧ˬ˶ˣˠ 

 ˧ˣ˯˧ˬ ˸ˣ˧ˮ˧ˡˬ)9( ï ˸ˣˬ˶˧˲ˢˣ ˦˶˲ˢ ˪˰ ˫˧˪˦ˣˬˢ ˫˧˯˧ˬ˪ ˸˯˥˧˧˸ˬ ˧ˣ˯˧ˬˢ ˸ˣ˧ˮ˧ˡˬ , ˭˩ˣ

 ˢ˶ˣ˟˥˸ˢ ˵˷ˬ ˡˣ˯˟˯˪)˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˶˵˧˰˟ .( ˟˩˶ˣˬ ˦˶˲ˢ ˪˰ ˪˦ˣˬˢ ˧ˣ˯˧ˬˢ ˢ˷ˣ˪˷ˬ

 ˫˧˩˟ˡˮ)˭ˢ˩ ,1998 ˧˲ ˪˰ Varma and Sinha ,1990 .( ˟˩˶ ˪˰ ˸ˣ˪˰˟˪ ˶ˣ˷˵ ˭ˣ˷˞˶ˢ ˨˟ˡˮˢ
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)˰ˬˣ ˢ˧ˮ˵ ˯ˬ"ˬ ,˸˧˸ˮ˷ ˢ˶ˠ˞ ( ˠˣˢˮ˪ ˸ˣ˷˶ˢˣ)˧ˣ˷˧˶ ˸˞˴ˣˢˣ ˢˠ˧ˢˮ ˸˶ˠ˞ . ˶ˣ˷˵ ˧ˮ˷ˢ ˨˟ˡˮˢ

 ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˸ˡ˧ˬ˪)˱ˣ˪˧˥ˢ ˧˵˪˥ˣ ˵˪ˡˢ ˪˰ ˯ˬ ,˫˧˪˟ˠˣˬ ˫˧˶ˣˤ˞˪ ˢ˯˧ˮ˩ˣ ˢ˧ˮ˥ ˧˶˧˥ˬ ,

˟˩ˢ˶ˠ˞ ˧˷˧ .( ˫˧ˮˣ˷ ˫˧˰˯ˣˮ˪ ˢ˰˧˯ˮˢˬ ˸ˣ˶ˤˠˮˢ ˸˪˰ˣ˸˟ ˸ˣˮˣ˷˪ ˯˥˧˧˸ˬ ˧˷˧˪˷ˢ ˨˟ˡˮˢ) ˣˬ˩

˰ ˫˧ˡ˟˩ ˟˩˶ ˧˪˩ ˪˰ ˪˦ˣˬˢ ˧ˣ˯˧ˬ"˫ˡ˧ ˪˰ ˰˴ˣ˟ˬˢ ˢ˰˧˯ˮ ˭ˣ˦ ˲ .( ˢ˰˧˲˷ˬ ˸˰˟˵ˮ˷ ˸ˣ˧ˮ˧ˡˬˢ

 ˷ˣˬ˧˷ˢˣ ˢ˷˧˩˶ˢ ˸ˣ˧ˣ˪˰ ˪˰ ˶˟ˡ ˪˷ ˣ˲ˣ˯˟)ˢ˵ˤ˥˞ (˟˩˶ˢ ˧˪˩ ˪˷ .

 ˟˩˶ ˸˵ˤ˥˞ˣ ˢ˷˧˩˶ ˸ˣ˪˰)10 ,11 ,12( ï  ˧˪˩ ˪˷ ˢ˷˧˩˶ˢ ˸ˣ˪˰ ˸˞ ˫˧˪˪ˣ˩ ˢ˪˞ ˫˧ˮ˸˷ˬ

˫˧˯˧ˬˢ ˸ˣ˧ˣ˪˰ ˭˩ ˟˩˶ˢ ,˵˪ˡˣ ˢ˵ˤ˥˞ . ˭˧˟ ˶˷˵ˢ ˸ˮ˟ˢ˪ ˸˧˦˶ˣ˞˧˸ˢ ˢˬ˶˟ ˫˧˟ˣ˷˥ ˫˧ˮ˸˷ˬˢ

ˢ˩˧˶˴ˢ ˭˧˟˪ ˶˴ˣˬˢ ˶˧˥ˬ .˱˯ˣˮ˟ , ˪˷ ˸ˣ˰˲˷ˢ ˭˧˟ˢ˪ ˭˸˧ˮ ˢ˪˞ ˫˧ˮ˸˷ˬ ˸ˮ˧˥˟ ˸ˣ˰˴ˬ˞˟

˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢˣ ˢ˩˧˶˴ˢ ˞˷ˣˮ ˪˰ ˸ˣ˧ˮ˧ˡˬ .Whelan ˧˩ ˭˧˧˴ˬ  ˢˬ˶˟ ˵˶ ˫˧ˮ˧ˬˤ ˢ˪˞ ˫˧ˮˣ˸ˮ

ˢ˯ˮ˩ˢ˟ ˧ˣˮ˧˷˟ ˢ˧˴˪ˣ˶ˣ˵ ˪˰˟ˣ ˫˧ˮ˷ˢ ˨˶ˣ˞˪ ˭˦˵ ˢ˧ˢ ˫˧ˮ˸˷ˬˢ ˧˩˶˰˟ ˧ˣˮ˧˷ˢ ˧˩ˣ ˸˧˴˶˞ˢ  .

Dargay x- Gately )1998 ( ˧˪˩ ˪˷ ˢ˵ˤ˥˞ ˸ˣ˧ˣ˪˰ ˭˧˟ ˶˷˵ ˣˮ˷˧ ˧˩ ˫˶˵˥ˬ˟ ˫ˢ ˱˞ ˫˧ˮ˧˧˴ˬ

˟˩˶ˢ ˧˪˩ ˪˷ ˢ˷˧˩˶ ˸ˣ˧ˣ˪˰ ˪˷ ˫ˠ ˶˸ˣ˧ ˢˮ˦˵ ˢ˰˲˷ˢ˟ ˭˩ˣ ˟˩˶ˢ .˫˸ˬˣ˰˪ ,Button )1982 (

˰ ˫˧˷˩˶ˮ˷ ˟˩˶ˢ ˧ˠˣ˯ ˪˰ ˢ˰˧˲˷ˬ ˵˪ˡˢ ˶˧˥ˬ˟ ˢ˧˪˰ ˧˩ ˭˰ˣ˦" ˸ˬ˶ ˪˰ ˞˪ˣ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˧

˟˩˶ˢ ˸ˣˮ˧ˬˤ .

˸ˣ˧ˮ˧ˡˬˢ ˧ˬ˶ˣˠ ˶˷˵ˢ˟ , ˞˷ˣˮ ˸˞ ˭˧˧˴˪ ˷˧ ˵˧˯˰ˬˢˬ ˟˩˶ ˸ˣ˞˴ˣˢ ˸˪˟˵)13( , ˳ˣ˲ˮ˷ ˞˷ˣˮ

˪˞˶˷˧˟ ˢˮ˧ˡˬˢ ˸ˣ˶˧˷˟ ˫˧ˡ˟ˣ˰ ˟˶˵˟ ˡˣ˞ˬ .˰ˬˢˬ ˟˩˶ˢ ˸ˣ˞˴ˣˢ ˸˪˟˵˷ ˵˲˯ ˭˧˞ ˣˮ˧ˢ ˵˧˯

˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˸˧˟ˢ ˵˷ˬ ˸˦˪˥ˢ˟ ˧˸ˣ˰ˬ˷ˬ ˫˶ˣˠ .˸˞ˤ ˫˰ , ˸˶ˠ˯ˬ˟˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪

ˢˤ ˶˵˥ˬ ˯˯˟˸ˢ ˫ˢ˧˪˰ ˫˧˶˵˯ˢ , ˟˩˶ ˸ˣ˞˴ˣˢ ˫˧˪˟˵ˬ˷ ˫˧ˡ˟ˣ˰ ˭˧˟ ˭˧˥˟ˢ˪ ˭˸˧ˮ ˞˪

˫˧˶˥˞ ˫˧ˡ˟ˣ˰˪ ˵˧˯˰ˬˢˬ ,ˢˤ ˞˷ˣˮ ˭ˣ˥˟˪ ˢ˧ˢ ˭˸˧ˮ ˞˪ ,˰˲˷ˢ ˸ˡ˧ˬˣ ˭˲ˣ˞˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˣ˸

˦˶ˣ˲ˬ. 

˪˧˰˪ ˣ˶˩ˤˣˢ˷ ˫˧˰˴ˬ˞˪ ˱˯ˣˮ˟ , ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˸˞ ˸˧˥˲ˢ˪ ˡ˰ˣˮ˷ ˱˯ˣˮ ˧˰˴ˬ˞ ˭˧˧˴˪ ˷˧

˸ˣˬˬˣ˧ ˸ˣ˰˧˯ˮ˪ ,˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˪ ˫ˠ ˪˧˰˧ ˢˤ ˧˪˩ ˧˩ ˢ˞˶ˮ ˫˪ˣ˞ .Salon )2009( , ˞˴ˬ

 ˭ˬˤ ˧ˣˮ˧˷ ˣˮ˧ˢ ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢˣ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˸˸˥˲ˢ˪ ˶˸ˣ˧˟ ˪˧˰˧ˢ ˧˰˴ˬ˞ˢ ˧˩ ˣ˶˵˥ˬ˟

˟ ˧˯˥˧ˢ ˢ˰˧˯ˮˢ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸˪ ˧˦˶˲ˢ ˟˩˶ˢ ˭˧ .˵˶ˣ˧ ˣ˧ˮ˟ ˰˴ˣ˟˷ ˣ˶˵˥ˬ ˶ˣ˞˪ , ˭ˬˤ

ˢ˰˧˯ˮˢ ,ˢ˶˧˥ˬ ˞˪ˣ , ˸ˣˮ˧ˬˤ ˞˷ˣˮ˟ ˸˧˟ˢ ˵˷ˬ ˸ˣ˦˪˥ˢ ˪˰ ˶˸ˣ˧˟ ˰˧˲˷ˬˢ ˢˮ˸˷ˬˢ ˢ˧ˢ

ˣ˟ ˷ˣˬ˧˷ˢˣ ˟˩˶ˢ. 

˫ˣ˩˧˯˪ , ˨˶ˣ˴˪ ˣˤ ˢˡˣ˟˰ ˨˶ˣ˴˪ ˢ˟ˣ˷˥ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˬ˶ˣˠˢ ˸ˮ˧˥˟

˧˰˟ˢ ˸ˣ˟˩˶ˣˬ ˸˷˥ˬˢ ˭˩ˣ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬ ˫˧ˬ˶ˣˠ ˫˸ˣ˞ ˪˩ ˭˧˟ ˫˧˶˷˵ˢˣ ˢ

ˢ˪˞ ˫˧ˬ˶ˣˠˬ ˵˪˥ ˪˰ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˢ˩ˣ˲ˢˢ ˢ˰˲˷ˢˢ  .



 

40 

 

2.2.5. ˧˪˞˶˷˧ˢ ˭ˣ˧˯˧ˮˢ 

˫˧ˬ˧˧˵ ˪˞˶˷˧˟ ,˰ˣˮ˧ˬ ˸ˬ˶ ˧ˣˤ˧˥˪ ˧˴˶˞ˢ ˪ˡˣˬ˪ ˱˯ˣˮ˟ ,˸˧ˮ˧˪ˣ˲ˣ˶˦ˬˢ ˢˬ˶˟ ˫˧˪ˡˣˬ ˶˲˯ˬ .

 ˸ˣˮ˧ˬˤ ˸ˣ˧ˤ˥˸ ˞˷ˣˮ ˸˞ ˢ˵ˡ˟ ˶˷˞ ˫˧˪ˡˣˬ ˸ˡ˰ˣˣ ˸˶ˠ˯ˬ˟ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ˢ , ˢ˰˴ˣ˟

 ˫˧˪ˣˡˠˢ ˫˧ˮ˧˪ˣ˲ˣ˶˦ˬˢ ˸˷ˣ˪˷˟ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ ˪˷ ˢ˶˧˵˯ï ˫˧˪˷ˣ˶˧ ,˟˧˟˞ ˪˸ˣ ˢ˲˧˥ .

 ˸ˮ˷ ˡ˰ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ2003 ˣˤ ˢˡˣ˟˰˟ ˣ˦˶ˣ˲ˣ , ˦˪˵˩ ˸ˣ˷˶ˣˡˢ ˸ˣ˧˸˰ ˸ˣ˶ˡ˯ ˪˰ ˫˧˯˯ˣ˟ˬ

ˢ˧ˣˤ˥ ˢ˧ˣˣ˶ ˸ˬ˶ . ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˪ˡˣˬ ˪˧ˣ˩ ˢˮˣ˶˥˞ˢ ˢˮ˷˟ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˟˧˟˞

 ˸ˮ˷˟ ˨˶˰ˮ˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯1996 , ˪ˡˣˬˢ ˡ˥˞ ˪ˣ˧˩˪ ˣ˷ˬ˷˷ ˫˧ˮˣ˸ˮ˪ ˫˧ˬˣˡˢ ˫˧ˮˣ˸ˮ

ˣˤ ˢˡˣ˟˰˟ .˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˪˞˶˷˧˟ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ ˪˷ ˢ˶˧˵˯ ˞˟ˣ˸ ˢˤ ˵˶˲˟ .

 

 ˫˧˪˷ˣ˶˧ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˢ˶ˣ˟˥˸˪ ˟˞ ˸˧ˮ˩˸ ˸ˣˣ˴ï  ˭˧˪ˣ˲ˣ˶˦ˬ ˶ˣ˟˰ ˪˧ˣ˩˷ ˰ˣˮ˧ˬ ˸ˬ˶ ˪ˡˣˬ

 ˫˧˪˷ˣ˶˧)ˢˤ ˪ˡˣˬ ˪˷ ˭ˣ˩ˡ˰ ˫˧ˬˡ˵ˬ ˫ˣ˧˩ ( ˸˧˟˧˯˶ˣ˵˶ ˢ˧˴˵ˮˣ˲ ˪˪ˣ˩ˢ ˸˧˸˰ ˢ˶ˡ˯ ˪ˡˣˬ ˣˮ˧ˢ

ˢ˶ˣ˴ˢˬ :

( 1) ( ) ( ( ))RM t RM t RM t+ = +D 

˶˷˞˩ :RM(t) ˞˧ˢ ˰ˣˮ˧ˬ ˸ˬ˶  ˢˮ˷˟t ,ȹ(RM(t))  ˢˮ˷˟ ˰ˣˮ˧ˬ ˸ˬ˶ ˸˲˯ˣ˸ ˞˧ˢt. 

 ˧ˣ˦˧˟ˢȹ(RM(t)) ˫˧˶˰ ˧˲˪ ˫˧ˮˣ˷ ˫˧˶˦ˬ˶˲ ˧˲ ˪˰ ˟˷ˣ˥ˬ ,x˪ ˱˞ˣ˷- 0  ˸ˬ˶ ˶˷˞˩ ˰ˣˮ˧ˬˢ

˪ ˸˟˶˵˸ˬ- 600 . ˭˧˪ˣ˲ˣ˶˦ˬˢ ˸˞ ˸ˣˮ˧˧˲˞ˬˢ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˴ˣ˟˵ ˸˷ˣ˪˷ˬ ˸˥˞ ˪˩˪ï 

˸˧ˮˣ˪˧˥ ,˸˧˟˶˰ˣ ˸˧ˡ˶˥ ,˪ˡˣˬ˪ ˫˧ˬ˧˞˸ˬ ˫˧˶˦ˬ˶˲ ˣˬ˞˸ˣˢ .

 

 ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˢ˶ˣ˟˥˸˪ ˟˞ ˸˧ˮ˩˸ ˸ˣˣ˴ï  ˪ˡˣˬ ˪˧ˣ˩ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˧˲˶˴ˬ ˯˯˟˸ˬˢ

˸˧˸˰ ˢ˶ˡ˯ ˪˰ .˞˧ˢ ˪ˡˣˬˢ ˸˥˯ˣˮ :

 

˶˷˞˩ :y  =˰ˣˮ˧ˬ ˸ˬ˶ ;t  =ˢˮ˷ ;a,b  =˪ˣ˧˩˪ ˫˧˶˦ˬ˶˲ ;k  = ˢ˧ˣˣ˶ ˸ˬ˶

 ˪˷ ˸ˣ˴˧˲˵˟ ˧˟˧˦˶˦˧˞ ˨˧˪ˢ˸˟ ˢ˸˷˰ˮ ˢ˧ˣˣ˶ˢ ˸ˬ˶ ˭ˡˬ˞5 ˫˧ˮ˷ , ˢ˧˪˰ ˪˷ ˢ˥ˮˢ ˯˧˯˟ ˪˰

˭ˬˤ ˸˲ˣ˵˸ ˪˩˟ ˢ˧ˣˣ˶ˢ ˸ˬ˶˟ ˸˧˶˞˧ˮ˧˪  .

k
y

1 exp(a bt)
=
+ +
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ˢˮˣ˷ ˰ˣˮ˧ˬ ˸ˬ˶ ˪ˡˣˬ ˫˞˸ˣˢ ˭ˢˬ ˸˥˞ ˪˩˪˷ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˴ˣ˟˵ ˰˟˶˞ ˣˢˣˤ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ :

˵˧˸ˣ ˧ˡˣˢ˧ ,˥˸˲˸ˬ ˧ˡˣˢ˧ ,˧˶˲˩ ˧ˡˣˢ˧ ˞˪ˣ ˧ˮˣ˶˧˰ ˧ˡˣˢ˧ ˞˪ . ˸ˬ˶ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˴ˣ˟˵ˬ ˡ˥˞ ˪˩˪

 ˡ˰˧ˢ ˸ˮ˷˪ ˢ˧ˣˣ˶ˢ)2025 ( ˭˧˟ ˢ˰ˮˣ ˢˮˣ˷556 )˵˧˸ˣ ˧ˡˣˢ˧ (˪- 248 )˧˶˲˩ ˧ˡˣˢ˧ ˞˪ .(

˪ˡˣˬˢ ˸ˣ˧ˤ˥˸˪ ˫˞˸ˢ˟ ,ˢ ˸ˣˮ˷ ˸˪˧˥˸˟ ˪˧ˣ˩˷- 90 , ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˧ˣ˲˴ˢ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˧˩ ˞˴ˬˮ

 ˸ˮ˷˟2010 ˩ ˢˮ˧ˢ- 290 ˪ ˟˩˶ ˧˪˩- 1,000 ˷˲ˮ  .

 

 ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˢ˶ˣ˟˥˸˪ ˟˞ ˸˧ˮ˩˸ ˸ˣˣ˴ï  ˪˷ ˫˧˪ˡˣˬ ˧ˮ˷ ˣ˪˧ˣ˩ ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟

˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˟˩˶ ˸ˣˮ˧ˬˤ .ˢ ˸ˣˮ˷˟ ˪˧ˣ˩ ˭ˣ˷˞˶ˢ ˪ˡˣˬˢ- 90 ˧ˮ˩˸ ˸ˮ˩ˢ ˸˶ˠ˯ˬ˟ ˟˞ ˸

˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˢ˶ˣ˟˥˸˪ . ˸ˮ˷˟ ˪˧ˣ˩ ˧ˮ˷ˢ ˪ˡˣˬˢ2008 ˬ˟ ˪ˡˣˬ ˸ˮ˩ˢ ˸ˣˣ˴ ˸˶ˠ˯

˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˧˸˶ˣ˟˥˸ .ˮˢ ˫˧˪ˡˣˬˢ ˶ˣ˞˧˸ ˞˟ˣˬ ˭˪ˢ˪"˪ .

ˢ˶ˣ˟˥˸ ˶˵˥ˬˣ ˭ˣˮ˩˸˪ ˧˪˞˶˷˧ˢ ˭ˣ˩ˬ˟ ˢ˪˧ˣ˩ ˢˮˣ˷˞˶ˢ ˫˧˪ˡˣˬˢ ˸˴ˣ˟˵ , ˣ˪˧ˣ˩ ˣ˸˶ˠ˯ˬ˟ˣ

˧ˣˤ˧˥ˢ ˨˧˪ˢ˸˟ ˢˤ ˸˞ ˢˤ ˫˧ˬ˧˪˷ˬ˷ ˫˧˪ˡˣˬ ˪˷ ˫˧ˠˣ˯ ˢ˷ˣ˪˷ .˫˧˪˪ˣ˩ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ :

.˞  ˪ˡˣˬ˧˲˶˴ˬ ˞˪ ˵˷ˬ ˸ˬ˶˟  ˸˧˟ï ˢ˰ˣˮ˸ ˶ˣˤ˞ ˸ˬ˶˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˧ˣˤ˧˥˪ ˡ˰ˣˮ ˪ˡˣˬˢ .

 ˸˧˟ ˧˵˷ˬ ˪˷ ˫˧˪˧˲ˣ˶˲ ˧ˣˤ˧˥ ˸ˣ˰˴ˬ˞˟ ˰˴˟˸ˢ ˢ˰ˣˮ˸ ˶ˣˤ˞˪ ˸˧˟ ˵˷ˬ ˸ˬ˶ˬ ˶˟˰ˬˢ

˶ˣˤ˞˟ ˢ˰ˣˮ˸ˢ .ˢˤ ˶˵˥ˬ ˸˶ˠ˯ˬ˟ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬ˪ ˢˬˣˡ ˢˤ ˪ˡˣˬ˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪ , ˦˶˲ˮ

˨˷ˬˢ˟ ˸˟˥˶ˮ ˢ˶ˣ˴˟ ˪ˡˣˬˢ ˶ˣ˞˧˸ ˸˞ .

.˟  ˰ˣˮ˧ˬ ˸ˬ˶ ˪ˡˣˬ ˟ˣ˷˧˧ ˸ˬ˶˟ ˧˟˧˦ˠ˶ˠ˞ï  ˧ˡˬ ˰ˣˮ˧ˬ ˸ˬ˶ ˸˲˯ˣ˸ ˢˤˣ˥ˢ ˧˪˦ˮˬ˶˵ˮ˧˞ ˪ˡˣˬ

˟ˣ˷˧˧ˢ ˪˷ ˫˧ˮ˧˧˲˞ˬ ˶˲˯ˬˣ ˸ˬˡˣ˵ˢ ˢˮ˷˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˢˮ˷ . ˷ˬ˷ˬ ˪ˡˣˬˢ

 ˭ˣ˷˞˶ˢ ˪ˡˣˬ˪ ˢ˶˵˟)˞' .(ˢˮ˧ˢ ˪ˡˣˬˢ ˸˥˯ˣˮ: 

RMt = (RMt-1) + a + b(RMt-1) + c(RMt-1)
2 

˶˷˞˩ :RMt  = ˢˮ˷˟ ˰ˣˮ˧ˬ ˸ˬ˶t ;RMt-1  = ˢˮ˷˟ ˰ˣˮ˧ˬ ˸ˬ˶t-1 ;a,b,c  = ˪ˣ˧˩˪ ˫˧ˬˡ˵ˬ

˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˪ ˸ˣ˷˧ˠˮˢ ˸ˬ˶ˣ ˟ˣ˷˧˧ˢ ˪˷ ˸˧˪˩˪˩ ˣ˧˴ˣ˯ˢ ˢˬ˶ˢ ˸˞ ˫˧˲˵˷ˬˢ .

.ɣ  ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˧˟˧˦ˠ˶ˠ˞ ˰ˣˮ˧ˬ ˸ˬ˶ ˪ˡˣˬï  ˶˞˷ˢ ˭˧˟ ˡ˰ˣˮˣ ˭˧˪ˣ˲ˣ˶˦ˬˢ ˪˪˩˪ ˪˧˧ˣ˩˷ ˪ˡˣˬ

 ˧ˮ˷ˢ ˪ˡˣˬ˪ ˢ˶˵˟˪)˟' .( ˣˮ˧ˢ ˪ˡˣˬˢquasi-logistic ˣ˥ˣ˯˧ˮˣ: 

 

˶˷˞˩ :Rm
t  = ˢˮ˷˟ ˰ˣˮ˧ˬ ˸ˬ˶t ;Rm

s  =ˢ˧ˣˣ˶˟ ˰ˣˮ˧ˬ ˸ˬ˶ ;t  =ˢˮ˷  ;

X1éXn  =˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮˣ˷ ˫˧˶˦ˬ˶˲ ;a,b,c1écn  =˪ˣ˧˩˪ ˫˧ˬˡ˵ˬ .

n1 2

s
t m
m cb c c

1 2 n

R
R

1 exp[ at (x ) (x ) ...(x ) ]-- - -
=
+ -
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˪ ˪˧ˣ˩ ˪ˡˣˬˢ- 3  ˢ˧ˣˣ˶ ˸ˣˬ˶450 ,500 ,550 .

 ˫˧˪ˡˣˬ˫˧˲˶˴ˬ ˞˪ 

ˢ ˫˧˪ˡˣˬˢ ˦ˣ˶˧˲ ˭˪ˢ˪˫˧˲˶˴ˬ ˞˪ ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˪˧ˣ˩˷ . ˯˧˯˟ ˪˰ ˣ˪˧ˣ˩ ˫˧˪ˡˣˬˢ ˧ˮ˷

 ˸ˮ˷ˬ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯ ˧ˮˣ˸ˮ1996 .

ˢ˶ˣ˟˥˸ ˶˵˥ˬˣ ˭ˣˮ˩˸˪ ˧˪˞˶˷˧ˢ ˭ˣ˩ˬ˟ ˪˧ˣ˩ ˭ˣ˷˞˶ˢ ˪ˡˣˬˢ . ˪˪˩ ˪ˡˣˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟

5,295 ˸˧˟ ˧˵˷ˬ , ˫˩ˣ˸ˬ1,009 ˸˥˞ ˷˲ˮ ˸ˣ˪˰˟ ˸˧˟ ˧˵˷ˬ .˪ˡˣˬˢ ˸˶ˠ˯ˬ˟ , ˧˵˷ˬ ˣ˪˲ˣ˦

ˮ ˸ˣ˪˰˟ ˸˧˟ˢ˸˧˟ˢ ˧˵˷ˬ ˶˞˷ˬ ˢˮˣ˷ ˭˲ˣ˞˟ ˸˥˞ ˷˲ . ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯˟ ˪˪˩ˮ ˞˪˷ ˭ˣˣ˧˩ˬ

˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ ˧ˮˣ˸ˮ ˱ˣ˯˧˞ ,˫˧˶˥˞ ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ˟ ˷ˬ˸˷ˢ˪ ˸ˣˮˣ˧˯˧ˮ ˣ˷˰ˮ . ˪ˡˣˬˢ

 ˠˣ˯ˬ ˣˮ˧ˢ ˪˧ˣ˩˷Multinomial Logit  )MNL( ,ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬ˪ ˢˬˣˡ˟ .

 ˥ˣ˪7  ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞ ˠ˧˴ˬˣ ˸˥˞ ˷˲ˮ ˸ˣ˪˰˟ ˸˧˟ ˧˵˷ˬ˪ ˥ˣ˪8  ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞ ˠ˧˴ˬ

˸˥˞ ˷˲ˮˬ ˶˸ˣ˧ ˸ˣ˪˰˟ ˸˧˟ˢ ˧˵˷ˬ˪ . ˵˷ˬ ˧ˮ˧˧˲˞ˬ ˸˴ˣ˟˵ˬ ˫˧ˮ˸˷ˬ˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ˢˤ ˪ˡˣˬ˟

˸ˣ˧˸˷˸ˢˣ ˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˧ˮ˧˧˲˞ˬ ˸˴ˣ˟˵ˬˣ ˸˧˟ˢ . ˫˧˧˸ˣ˰ˬ˷ˬˢ ˫˧ˮ˸˷ˬˢ ˡ˥˞ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˣˮ˧ˢ ˪ˡˣˬ˟ ˶˸ˣ˧˟ ˸˧˟ˢ .˱˯ˣˮ˟ , ˢˮ˸˷ˬ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

 ˧˩˶˰ ˪˟˧˵ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˪ ˸ˣ˷˧ˠˮˢt-test ˸˧˯˥˧ ˫˧˩ˣˬˮ .
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˥ˣ˪ 7 : ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ1996-   ˡ˥˞ ˫ˡ˞ ˫˰ ˸˧˟ ˵˷ˬ

Table 7: car availability model in Tel Aviv Metropolitan area ï household with one person 

Variable Description Value t-test 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ˢ  6.549 8.8 

 ˪˰ˬ ˫˪˧ˠ˷ ˫˧˷ˮ˞ˢ ˶˲˯ˬ65  0.8556 2.7 

 ˡˬˣ˪ ˫˞ =1  0.7887 2.1 

 ˫˞"˪ˢˮˬ = "1  1.366 2.2 

 ˶˧˩˷ ˫˞ =1  1.472 4.0 

 ˧˞ˬ˴˰ ˫˞ =1  1.525 3.1 

ˢˣˣ˷ ˪1- ˫˞ ˵˷ˬ ˸˧˟ˢ ˶˶ˣˠ˸ˬ ˳ˣ˟˧˵˟  2.61 - 4.9-  

˭ˬˤ ˢ˩˧˪ˢˢ ˸˧˟ˢˬ ˫ˣ˵ˬ˪ ˢ˧ˮ˥ˢ  -0.9213 -3.6 

˭ˬˤ ˷ˣ˲˧˥ ˢ˧ˮ˥ ˫ˣ˵ˬ˟ ˢˡˣ˟˰ˢ  0.177 - -3.1 

˰ˣ˟˵ -5.745 6.5-  

Number of observations 1,009  

Null log-likelihood 1,079.08-   

Final log-likelihood 232.49-   

Rho-square 0.6676  
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˥ˣ˪ 8 : ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ1996-   ˡ˥˞ ˫ˡ˞ˬ ˶˸ˣ˧ ˫˰ ˸˧˟ ˵˷ˬ

Table 8: car availability model in Tel Aviv Metropolitan area ï household with more then 
one person 

Variable Description Value t-test 

 ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˶ ˧˪˰˟ ˶˲˯ˬ) ˧˪˩ˡ˥˞ ˟˩˶( 2.053 27.1 

 ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˶ ˧˪˰˟ ˶˲˯ˬ)˶˸ˣ˧ ˣ˞ ˟˩˶ ˧˪˩ ˧ˮ˷( 3.053 29.9 

˶˲˯ˬ ˫˧˷ˮ˞ˢ ˫˪˧ˠ˷ ˪˰ˬ 65 )˧˪˩ ˟˩˶ ˡ˥˞( - - 

˶˲˯ˬ ˫˧˷ˮ˞ˢ ˫˪˧ˠ˷ ˪˰ˬ 65 )˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 0.361-  3.6-  

˶˲˯ˬ ˫˧˷ˮ˞ˢ ˥˪˷ˬ˷ ˫ˡ˧ ˞ˣˢ "˪ˢˮˬ" )˧˪˩ ˟˩˶ ˡ˥˞( 1.024 3.5 

˶˲˯ˬ ˫˧˷ˮ˞ˢ ˥˪˷ˬ˷ ˫ˡ˧ ˞ˣˢ "˪ˢˮˬ ")˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 2.101 7.1 

˶˲˯ˬ ˫˧˶˧˩˷ˢ ˵˷ˬ˟  ˸˧˟ˢ)˧˪˩ ˟˩˶ ˡ˥˞( 0.244 4.3 

˶˲˯ˬ ˫˧˶˧˩˷ˢ ˵˷ˬ˟ ˸˧˟ˢ )˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 0.4295 5.5 

˶˲˯ˬ ˫˧˞ˬ˴˰ˢ ˵˷ˬ˟  ˸˧˟ˢ)˧˪˩ ˟˩˶ ˡ˥˞( 0.8791 6.2 

˶˲˯ˬ ˫˧˞ˬ˴˰ˢ ˵˷ˬ˟ ˸˧˟ˢ )˧ˮ˷ ˧˪˩  ˣ˞ ˟˩˶˶˸ˣ˧( 1.279 7.8 

ˢˣˣ˷ ˪- 1 ˫˞ ˵˷ˬ ˸˧˟ˢ ˶˶ˣˠ˸ˬ  ˳ˣ˟˧˵˟)˧˪˩ ˟˩˶ ˡ˥˞( 2.198-  6.5-  

ˢˣˣ˷ ˪- 1 ˫˞ ˵˷ˬ ˸˧˟ˢ ˶˶ˣˠ˸ˬ ˳ˣ˟˧˵˟ )˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 2.946-  6.0-  

˸ˣ˷˧ˠˮ ˸˧˯˥˧ ˢ˶ˣ˟˥˸˟ ˸˧˶ˣ˟˧˴ ˶ˣˤ˞ˬ  ˫˧˶ˣˠˬˢ)˧˪˩ ˟˩˶ ˡ˥˞( 1.254-  1.1-  

˸ˣ˷˧ˠˮ ˸˧˯˥˧ ˢ˶ˣ˟˥˸˟ ˸˧˶ˣ˟˧˴ ˶ˣˤ˞ˬ ˫˧˶ˣˠˬˢ )˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 2.651-  1.7-  

˭ˬˤ ˢ˩˧˪ˢˢ ˸˧˟ˢˬ ˫ˣ˵ˬ˪  ˢ˧ˮ˥ˢ)˧˪˩ ˟˩˶ ˡ˥˞( 0.101-  1.0-  

˭ˬˤ ˢ˩˧˪ˢˢ ˸˧˟ˢˬ ˫ˣ˵ˬ˪ ˢ˧ˮ˥ˢ )˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 0.6445-  5.0-  

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( 2.032-  8.7-  

˰ˣ˟˵ )˧ˮ˷ ˧˪˩ ˶˸ˣ˧ ˣ˞ ˟˩˶( 4.095-  13.1-  

Number of observations 4,286  

Null log-likelihood 4,708.65-  

Final log-likelihood 3,002.26-  

Rho-square 0.3624  
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ˢ ˪ˡˣˬˢ˧˲˶˴ˬ ˞˪  ˸ˮ˷˟ ˶ˣˬ˞˩ ˪˧ˣ˩ ˧ˮ˷ˢ2008 , ˪˪˩ ˪ˡˣˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟15,866  ˧˵˷ˬ

ˬ˪ˢ ˶˵˯ ˨ˣ˸ˬ ˸˧˟" ˸ˮ˷ˬ ˯1996 .˟˧˟˞ ˪˸ ˪ˡˣˬ ˪˰ ˢˡˣ˟˰ˢ ˸˶ˠ˯ˬ˟ , ˧ˮ˷ ˢ˷˰ˬ˪ ˥˸ˣ˲

˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˫˧˪ˡˣˬ , ˠˣ˯ˬ ˣˮ˧ˢ ˭ˣ˷˞˶ˢ ˪ˡˣˬˢMultinomial Logit  ˣˮ˧ˢ ˧ˮ˷ˢ ˪ˡˣˬˢ ˣ˪˧˞ˣ

 ˠˣ˯ˬOrdered Logit .ˡ˟ˣ˰ˢ ˶ˣ˞˪ˢ ˪ˡˣˬ˟ ˸˧˪˞ˬ˧˯˵ˬˢ ˸ˣ˞˶ˮˢ ˸˧˴˵ˮˣ˲ ˨˶˰˷ ˢ- 

Ordered Logit ˢ ˪ˡˣˬ˟ ˢ˩˶˰ˬ ˶˸ˣ˧ ˦˰ˬ ˢˣ˟ˠ ˢ˧ˢ- Multinomial Logit , ˪ˡˣˬˢ ˶˥˟ˮ

ˠ˴˧˧ˬˢ ˪ˡˣˬ˩ ˭ˣ˷˞˶ˢ  .

 ˫˧˷˶˸18 x ˫˧˷˶˸19 ˮˢ ˫˧˪ˡˣˬˢ ˢˮ˟ˬ ˸˞ ˫˧ˠ˧˴ˬ"˪ ,x ˥ˣ˪9 , ˥ˣ˪10 , ˥ˣ˪11 x ˥ˣ˪12 

˸˞ ˫˧ˠ˧˴ˬ ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸19  

ˢ ˫˧ˮ˸˷ˬˢˣ˪˪˩ˣ ˫˧ˬˣˡ ˣ˧ˢ ˢ˪˞ ˫˧˪ˡˣˬ˟ ˫˧˶˧˟˯ˬ , ˭ˣ˷˞˶ˢ ˪ˡˣˬˢˬ ˶˸ˣ˧ ˢ˪ˣˡˠ ˦ˣ˶˧˲ ˸ˬ˶

 ˠ˴ˣˢ˷)˸ˣ˧ˮ˧ˡˬ ˧ˬ˶ˣˠ˟ ˫˧˶ˣ˷˵ˢ ˫˧ˮ˸˷ˬ ˣ˪˪˩ˮ ˞˪ ˢ˪˞ ˫˧˪ˡˣˬ˟ ˫ˠ˷ ˱˞ ˪˰ .( ˫˧ˮ˸˷ˬˢ

ˣ˧ˢ ˫˧˪ˡˣˬ˟ :˸˧˟ ˵˷ˬ ˪ˡˣˠ ,˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ , ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ

˸˧˟ ˵˷ˬ˟ ,˧˵˯˰ˣˬˢ ˶˲˯ˬ˸˧˟ ˵˷ˬ˟ ˢ˞˪ˬ ˢ˶˷ˬ˟ ˫ , ˸˧˵˪˥ ˢ˶˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ

˸˧˟ ˵˷ˬ˟ , ˫˵ˣˬˬ ˣ˟ ˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˭˩ˣ ˸˧˟ ˵˷ˬ˟ ˫˧˞ˬˡ˵˞ˢ ˶˲˯ˬ

˸˧˟ˢ ˵˷ˬ .ˢ˪˞ ˫˧ˮ˸˷ˬ˪ ˱˯ˣˮ˟ , ˠˣ˯ˬ ˢˮ˸˷ˬ˟ ˫˧˪ˡˣˬ˟ ˷ˣˬ˧˷ ˢ˷˰ˮlogsum  ˸˞ ˠ˴˧ˬ˷

˸˧˸˶ˣ˟˥˸ ˢˮ˧˥˟ˬ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˪˷ ˸ˣ˪˧˰˲ˢ ˸ˬ˶ ,˷ ˣˮ˧˧ˢˡ ˪˷ ˟ˣ˪˧ˢ˰˧˯ˮ ˧˰˴ˬ˞ ˸˶˧˥˟ ,

ˢ˰˧˯ˮˢ ˸ˣ˶˦ˬˣ ˢ˰˧˯ˮˢ ˧ˡ˰˧ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˪˷ .ˢˤ ˢˮ˸˷ˬ ˪˷ ˭ˣ˶˯˧˥ˢ , ˡˡˣ˟˪ ˭˸˧ˮ ˞˪˷

˞ˬˠˣˡ˪ ˣˬ˩ ˣ˟ ˫˧˪ˣ˪˩˷ ˫˧ˮ˧˧˲˞ˬˢˬ ˵˪˥ ˵˶ ˪ˡˣˬ˟ ,˵ ˣ˞ ˸ˣ˰˧˯ˮ ˶˲˯ˬ"ˢ˰ˣ˯ˮ ˬ .

ˣ˧ˢ ˪ˡˣˬ˟ ˶˸ˣ˧˟ ˫˧˧˦ˮˮ˧ˬˣˡˢ ˫˧ˮ˸˷ˬˢ :˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˣ˞ ˧˪˰˟ ˶˲˯ˬ 

)ˠ˴ˣˢ˷ ˭ˣ˷˞˶ˢ ˪ˡˣˬ˪ ˢˬˣˡ˟ .(˭˩ ˣˬ˩ ,ˢ ˧ˮ˸˷ˬ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ- logsum  ˫˧˩ˣˬˮ ˫˧˩˶˰ ˣ˪˟˧˵

˨˷ˬˢ˟ ˫˧˦˶ˣ˲ˬ˷ ˫˧˪ˡˣˬˢ ˸˧˟˶ˬ˟ ˸˧˯˥˧  .

 

                                                 
19  ˶ˣ˵ˬ: Shiftan, Y., Zananir I., 2007, Car Availability Model for Tel Aviv Metropolitan area, Report 

Draft 
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˫˧˷˶˸ 18 : ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˢˮ˟ˬ2008-  Multinomial Logit 

Figure 18: Car Availability model Structure in Tel-aviv metropolitan area - Multinomial Logit 

 

 

 

 

˫˧˷˶˸ 19 : ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˢˮ˟ˬ2008-  Orderd Logit 

Figure 19: Car Availability model Structure in Tel-aviv metropolitan area Ordered Logit 
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˥ˣ˪ 9 : ˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˸ˣ˞˴ˣ˸2008-  Multinomial Logit 

Table 9: Multinomial Logit Model for the Car Availability for Metropolitan Tel Aviv Area 

Variable Estimation Standard Error t-test Utility1 Utility2 Utility3 Utility4 Variable Explanation 

      Const1 -2.6517 0.2870 -9.24 1       Constant 

      Const2 -7.1899 0.3589 -20.03   1     Constant 

      Const3 -11.7754 0.6070 -19.40     1   Constant 

      Const4 0.0000                                       1 Constant 

   Educated1 0.3087 0.0569 5.42 1       Number of Educated more than 15 years in a Household 

  Educated23 0.9038 0.0648 13.96   1 1   Number of Educated more than 15 years in a Household 

     HHsize1 -0.0593 0.0153 -3.88 1       Household Size 

     HHsize2 -0.0768 0.0200 -3.83   1     Household Size 

     HHsize3 -0.2451 0.0397 -6.17     1   Household Size 

    Logsum12 0.3801 0.3191 1.19 1 1     Logsum Variable Calculated as follows: (LOGSUMY-LOGSUMN) 

     Logsum3 0.5757 0.5274 1.09     1   Logsum Variable Calculated as follows: (LOGSUMY-LOGSUMN) 

   Lsum_1car 0.1065 0.0366 2.91 1       Destination Logsum Variable 

   Lsum_2car 0.4329 0.0457 9.48   1     Destination Logsum Variable 

   Lsum_3car 0.6285 0.0770 8.16     1   Destination Logsum Variable 

 MBFulltime1 0.1095 0.0527 2.08 1       Number of Full Time Workers in a Household 

 MBFulltime2 0.2811 0.0631 4.45   1     Number of Full Time Workers in a Household 

 MBFulltime3 0.4086 0.0733 5.58     1   Number of Full Time Workers in a Household 

 MBParttime1 0.0734 0.0570 1.29 1       Number of Part Time Workers in a Household 

MBParttime23 0.3142 0.0656 4.79   1 1   Number of Part Time Workers in a Household 

  MenLicenY1 2.0827 0.0689 30.22 1       Number of Men Having a License in a Household 

  MenLicenY2 2.6622 0.0784 33.95   1     Number of Men Having a License in a Household 

  MenLicenY3 3.510 0.0920 38.17     1   Number of Men Having a License in a Household 

   Volumpop1 0.000 0.0000 -3.11 1       Density of a Population in Residence Area (Population/Area) 

   Volumpop2 0.000 0.0000 -16.23   1     Density of a Population in Residence Area (Population/Area) 

   Volumpop3 0.000 0.000 -12.29     1   Density of a Population in Residence Area (Population/Area) 

  WomLicenY1 1.432956600 0.050 28.41 1       Number of Women Having a License in a Household 

  WomLicenY2 2.207890500 0.058 37.79   1     Number of Women Having a License in a Household 

  WomLicenY3 2.8712278 0.077716103 36.95     1   Number of Women Having a License in a Household 

Null log-likelihood -21994.9  Utility1 Utility for ONE Car Availability. 
Final log-
likelihood -13779.2  Utility2 Utility for TWO Car Availability. 

Rho-square 0.373531  Utility3 Utility for THREE Car Availability. 

Observations 15866  Utility4 Utility for No Car Availability at all. 
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˥ˣ˪ 10 :˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ" ˞2008-  ORL , ˭˧˟ ˢ˶˧˥˟0ï  1 + ˟˩˶ ˧˪˩
Table 10: Ordered Logit Model for the Choice between 0 and 1+ Vehicles for Metropolitan Tel Aviv Area 

Variable Estimation Standard Error t-test Utility1 Utility2 Variable Explanation 

     Const1 -3.1166 0.2683 -11.62 1   Constant 

     Const2 0.0000                                   1 Household Size 

  Educated1 0.441036750 0.054672197 8.07 1   Educated Dummy Variables (1 if Study Years >= 15) 

    HHsize1 -0.0596 0.0151 -3.96 1   Household Size 

    Logsum1 0.3045 0.3196 0.95 1   Logsum Variable (LOGSUMY - LOGSUMN) 

Lsum_123car 0.1892 0.0357 5.29 1   Destination Logsum Average for 1,2 and 3 Vehicles 

MBFulltime1 0.1451 0.0539 2.69 1   Number of People Working Full-Time in a Household 

MBParttime1 0.1268 0.0565 2.24 1   Number of People Working Part-Time in a Household 

 MenLicenY1 2.1823 0.0693 31.49 1   Number of Men Having a License in a Household 

  Volumpop1 -0.00001633 0.00000246 -6.64 1   Population Density (Population / Area) 

 WomLicenY1 1.5925 0.0502 31.74 1   Number of Women Having a License in a Household 

Initial log-likelihood -10997.5  

Final log-likelihood -5587.29  

Rho-Squared 0.491947 Utility1 Choice of 1+ Cars 

Observations 15866 Utility2 Choice of 0 Cars 

 
˥ˣ˪ 11 :˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ" ˞2008-  ORL , ˭˧˟ ˢ˶˧˥˟1ï  2 +˧˪˩  ˟˩˶

Table 11: Ordered Logit Model for the Choice between 1 and 2+ Vehicles for Metropolitan Tel Aviv Area 

Variable Estimation Standard Error t-test Utility1 Utility2 Variable Explanation 

    Const1 0.0000     1   Constant 

    Const2 -5.2855 0.2786 -18.98   1 Constant 

 Educated1 0.6011 0.0470 12.79   1 Educated Dummy Variables (1 if Study Years >= 15) 

    HHsize -0.0270 0.015855442 -1.70   1 Household Size 

Lsum_23car 0.3938 0.0351 11.22   1 Average Destination Logsum Variable for 2 and 3 Vehicles 

  MBWorker 0.2497 0.0275 9.07   1 Number of People Working in a Household 

TotLicenY1 0.8172 0.0287 28.50   1 Number of People Having a License in a Household 

 Volumpop1 -0.0000524 0.00000269 -19.45   1 Population Density (Population / Area) 

Initial log-likelihood -7946.93  

Final log-likelihood -6321.08  

Rho-Squared 0.204589 Utility1 Choice of 1 Cars 

Observations 11465 Utility2 Choice of 2+ Cars 
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˥ˣ˪ 12 :˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ" ˞2008-  ORL , ˭˧˟ ˢ˶˧˥˟2ï  3 + ˟˩˶ ˧˪˩

Table 12: Ordered Logit Model for the Choice between 2 and 3+ Vehicles for Metropolitan Tel Aviv Area 

Variable Estimation Standard Error t-test Utility1 Utility2 Variable Explanation 

    Const1 0.0000     1   Constant 

    Const2 -5.0782 0.6120 -8.30   1 Constant 

    HHsize -0.1299 0.0462 -2.81   1 Household Size 

    Logsum 0.3425 0.484828950 0.71   1 Logsum Variable (LOGSUMY - LOGSUMN) 

 Lsum_3car 0.1851 0.075633946 2.45   1 Destination Logsum Variable for 3+ Vehicles 

  MBWorker 0.0767 0.0569 1.35   1 Number of Workers in a Houshold 

TotLicense 0.9121 0.0524 17.41   1 Number of People Having a License in a Household 

  Volumpop 
-

0.000029366 
0.00000636 -4.61   1 

Population Density (Population / Area) 

Initial log-
likelihood -3021.43  

Final log-
likelihood -1761.62  

Rho-Squared 0.416958 Utility1 Choice of 2 Cars 

Observations 4359 Utility2 Choice of 3+ Cars 
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3.2. ˫ˣ˩˧˯ 

˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˪˷ ˥ˣ˸˧ˮ ˪˪˩ ˢˤ ˵˶˲ , ˪˷ ˫˧˪ˡˣˬˣ ˫˧˧ˡˣ˥˧˧ˢ ˢ˧ˮ˧˧˲˞ˬ ˪˰ ˟˩˶ ˸ˣˮ˧ˬˤ

˫˪ˣ˰˟ˣ ˳˶˞˟ ˫˧ˬ˧˧˵ˢ .ˢ˶˧˵˯ˢ ˧˞˴ˬˬ ˪˷ ˫ˣ˩˧˯ ˭˪ˢ˪. 

˫ˣ˧ˢ ˡ˰ˣ ˢˮ˧ˡˬˢ ˫ˣ˵ˬ ˪˥ˢ ˢ˧˪˰ ˸ˬˠˬ˟ ˸˞˴ˬˮ ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ . ˶˷˵ˢ ˦˪ˣ˟ ˪˞˶˷˧˟

˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˭˧˟˪ ˫˧ˠˢˮˢ ˶˲˯ˬ ˭˧˟˷ .ˮˢ ˫˧˶˦ˬ˶˲ˢ ˧ˮ˷ ˭˧˟ ˯˥˧ˢ" ˸˧˯˥˧ ˟˧˴˧ ˶˞˷ˮ ˪

 ˨˪ˢˬ˟ˣ23 ˩˟ ˵˶ ˢ˪ˣ˰ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ- 0.4% ˢˮ˷˟ . ˨ˣˬˮ ˢ˧˧˯ˣ˪˩ˣ˞˟ ˸ˣˠˢˮˢ ˶ˣ˰˧˷

˫˧ˠˢˮˢ ˶˲˯ˬ ˶˷˞ˬ ˢ˟˶ˢ˟ , ˪˧ˠˢ ˸ˣ˴ˣ˟˵ ˪˰ ˷ˠˡ˟65 .+ˬ˪ˢ ˶˵˯ ˧ˮˣ˸ˮ ˶ˣ˞˪" ˡ˵˲ˬˣ ˯

ˢ˧˧˯ˣ˪˩ˣ˞ˢ , ˟˧˟˞ ˪˸ ˸ˣˤˣ˥ˬ˟ ˫˶ˣ˰˧˷ˬ ˶˸ˣ˧ ˨ˣˬˮ ˦˰ˬ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˫˧ˠˢˮˢ ˶ˣ˰˧˷

ˤ˩˶ˬˢˣ ,˫˧˪˷ˣ˶˧ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˫˶ˣ˰˧˷ˬ ˢ˟˶ˢ˟ ˢˣ˟ˠ ˨˞. 

˪ˣˡ˧ˠˢ ˱˞ ˪˰ ˪˞˶˷˧˟ ˰ˣˮ˧ˬˢ ˸ˬ˶˟ ,˫˪ˣ˰˟ ˸ˣ˧˟˶˰ˬ ˸ˣˮ˧ˡˬ˪ ˸˧˯˥˧ ˢ˩ˣˬˮ ˸˟˷˥ˮ ˢ˸ˬ˶ .

 ˸ˣˬ˧˧˵4 ˣˤ ˢ˰˲ˣ˸˪ ˸ˣ˧ˣ˶˷˲˞ ˸ˣ˟˧˯ :˫˧ˡ˪˧ˢ ˶ˣ˰˧˷ ,ˢ˶ˡˠˢ˟ ˟˩˶ ˧˪˩ ˵˧ˤ˥ˢ˪ ˫˧˪ˣ˩˧ ˫ˮ˧˞˷ ,

˸ˣ˧˟˶˰ˬ ˸ˣˮ˧ˡˬ ˸ˬˣ˰˪ ˪˞˶˷˧ ˸ˮ˧ˡˬ˟ ˸˧˯˥˧ ˢˣ˟ˠ ; ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˴ˣ˟˵ ˸ˣˬ˧˧˵ ˪˞˶˷˧ ˸ˮ˧ˡˬ˟

˪ ˶˷˲˞˪ ˪˟ˣ˵ˬ ˞˪ ˫ˢ˟˷ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˞˧˴ˣˢ˪ ˫˧˷ˮ)˫˧˟˶˰ˣ ˫˧ˡ˶˥( ;ˢ˴˟ ˸ˣ˶˧˷ˢ" ˸˰˲ˣ˸ˣ ˪

 ˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˫ˢ˪ ˸˶˷˲˞ˬˢ ˢ˯ˮ˩ˢ ˸ˬ˶˪ ˫˧˰˧ˠˬ ˫˧˟˶ ˫˧˶˧˰˴˷ ˨˩˪ ˸ˬ˶ˣˠ ˸ˣ˞˪˧ˬ˶˸ˢ

˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ˟ ˫˧˶˧˰˴ ˶˷˞ˬ ˶˸ˣ˧ ˶˥ˣ˞ˬ ; ˢˢˣ˟ˠ ˪˞˶˷˧˟ ˟˩˶ ˧˪˩ ˸˵ˤ˥˞ ˸ˣ˪˰˷ ˢˡ˟ˣ˰ˢˣ

˪ˣ˰˟ ˸ˣ˶˥˞ ˸ˣˮ˧ˡˬ ˸ˬˣ˰˪ ˶˩˷ˢ ˸ˬ˶˪ ˸˧˯˥˧ ˫,˟˩˶ ˧˪˩ ˸˷˧˩˶ ˪˰ ˢ˷˵ˬ  ˸ˣ˟˩˷˪

˸ˣˬ˧ˣ˯ˬ ˢ˧˧˯ˣ˪˩ˣ˞ .˱˯ˣˮ˟ ,˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˸˪˟˵ ˪˷ ˢ˰˲ˣ˸ˢ , ˫˧ˮ˷˟ ˢ˥˸˲˸ˢ˷

˪˞˶˷˧˟ ˸ˣˮˣ˶˥˞ˢ ,ˣ˟ ˷ˣˬ˧˷ˢˣ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˪ ˸˧˸ˣ˰ˬ˷ˬ , ˶ˣ˞˪ ˷ˬ˸˷ˬˢ˷ ˢˡ˟ˣ˰ˢ

˷ˣˬ˧˷ˢ ˸ˣ˧ˣ˪˰˪ ˷˧ˠ˶ ˣˮ˧˞ ˢ˶˟˥ ˟˩˶˟. 

ˬ ˭ˮ˷˧ ˦˶˲ˢ ˸ˬ˶˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˸ˣ˰ˬ˷ˬ˪˸ˣ˧ˣˮ˷˶˲ ˶˲˯ . ˭˧ˬˤ ˟˩˶ ˫˧˶˧ˡˠˬˢ ˷˧ ˟˴ˬ˩

˰ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞˪ ˟˩˶ˢ ˣ˟˷"ˢ˪˧˥˸ˬ ˢ˰˧˯ˮˢ ˣ˟ ˫ˣ˵ˬ˟ ˫˵ˣˬˬˣ ˶˥˞ ˣˢ˷˧ˬ ˧ .˫˸ˬˣ˰˪ , ˷˧

˫˧ˮ˰ˣ˦ˢ  ˸ˣˮ˧ˬˤ ˫˧˶˧ˡˠˬˣ ˵˧˲˯ˬ ˧˞ˮ˸ ˣˮ˧˞ ˢ˰˧˯ˮˢ ˢ˪˧˥˸ˬ ˣ˟ ˫ˣ˵ˬ˟ ˟˩˶ ˧˪˩ ˪˷ ˣ˸ˣ˞˴ˬ˧ˢ˷

˰˧˯ˮˢ ˭ˬˤ ˪˩ ˨˶ˣ˞˪ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞˪ ˟˩˶ˢ ˫˞ ˵˶ˣ ˫˞ ˟˩˶ ˢ˶ˤ˥ˢ ˡ˰ˣ ˸˧˟ˢˬ ˢ˞˧˴˧ˢˬ ˢ

˸˧˟˪.  

˸˧˟ˢ ˵˷ˬ ˸ˬ˶˟ ˭ˢ ˸ˣ˟˶ ˸ˣ˰˲˷ˢ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ˪ , ˭ˢˣ ˸˧˸˶˟˥ˢ ˢˬ˶˟ ˭ˢ

˶ˣˤ˞ˢ ˸ˬ˶˟ . ˫˧˧˸˶ˣ˟˥˸ ˫˧˪ˡˣˬ˪ ˦˪˵ ˫˧ˣˣˢˬ ˢ˶ˣ˟˥˸ ˭ˣˮ˩˸ ˧˩˶˴˪ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬ

˫˧˟˶ ,˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˪˷ ˸ˣ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˪˰ ˫˧˰˧˲˷ˬˣ ,˸ˣ˰˧˯ˮˢ ˸ˣˬ˩ˬ ˪˥ˢ ,ˢ˫˧ˡ˰˧ , ˸˶˧˥˟

˫˧˶ˣˠˬˢ ˫ˣ˵ˬ ˸˶˧˥˟˟ ˱˞ˣ ˢ˰˧˯ˮˢ ˧˰˴ˬ˞ . 



 

51 

 

˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ ˧ˠˣ˯ ˪˷ ˟˶ ˶˲˯ˬ ˫˧ˬ˧˧˵ . ˸ˬ˶˟ ˫˧ˡ˵ˬ˸ˬ ˫˧˪ˡˣˬˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ ˶˵˧˰

˪ˡˣˬˢ ˪˷ ˢ˧˴ˠ˶ˠ˞ˢ , ˪ˡˣˬˢ ˠˣ˯˟)˧ˬ˞ˮ˧ˡ ˣ˞ ˧˦˦˯ (˪ˡˣˬˢ ˢˮ˟ˬ˟ˣ . ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˸˞

˸ˣ˧˶˵˧˰ ˸ˣ˴ˣ˟˵ ˷ˣ˪˷˪ ˵˪˥˪ ˭˸˧ˮ ˫˧˪ˡˣˬˢ ˪˷: ˸˧˟ˢ ˵˷ˬ ˧ˮ˧˧˲˞ˬ , ˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˧ˮ˧˧˲˞ˬ

˸ˣ˧ˮ˧ˡˬ ˧ˬ˶ˣˠˣ ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ . 

˪˞˶˷˧˟ , ˫˧˪ˣˡˠˢ ˫˧ˮ˧˪ˣ˲ˣ˶˦ˬˢ ˸˷ˣ˪˷˟ ˸ˣ˧ˮ˧˪ˣ˲ˣ˶˦ˬ ˸ˣˬ˶˟ ˫˧˧˸˶ˣ˟˥˸ ˫˧˪ˡˣˬ ˫˧ˬ˧˧˵ï 

˫˧˪˷ˣ˶˧ ,ˢ˲˧˥ˣ ˟˧˟˞ ˪˸ . ˣ˪˧˞ˣ ˫˧˟˧˦ˠ˶ˠ˞ ˫˧˪ˡˣˬ ˫ˮ˧ˢ ˢ˲˧˥˟ˣ ˫˧˪˷ˣ˶˧˟ ˫˧˪ˡˣˬˢ

˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟  ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˸ˣˮˣ˷ ˸ˣ˲ˣ˵˸˟ ˣ˪˧ˣ˩˷ ˫˧˟˧˦ˠ˶ˠ˞˯˧ˡ ˫˧˪ˡˣˬ ˧ˮ˷ ˫˧ˬ˧˧˵

 ˸ˮ˷ˬ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯1996 )ˣˤ ˢˡˣ˟˰˟ ˫˧˪ˡˣˬˢˬ ˡ˥˞ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˢˣˣˢˬ˷ .( ˶ˣ˞˪

˳˶˞˟ ˫˧˪ˡˣˬˢ ˸ˣ˧ˤ˥˸ ˥ˣ˸˧ˮ ,˫˧˧˲˶ˠˣˬˡ ˫˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˫˧˪ˡˣˬ ˪ˣ˧˩ˣ ˥ˣ˸˧ˮ˟ ˨˶ˣ˴ˢ ˢ˪˰ . 

 ˥ˣ˪˟13 ˬ ˪˷ ˢ˶ˡ˯ ˫˧ˠ˴ˣˬˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ˣ˶˵˯ˮ˷ ˫˧˪ˡˣ . ˪˪ˣ˩ ˭ˣ˷˞˶ˢ ˵˪˥ˢ8  ˫˧˪ˡˣˬ

˫˪ˣ˰ˢ ˧˟˥˶ˬ ˫˧˧˲˶˴ˬ .˩ ˡˣ˰ ˪˪ˣ˩ ˧ˮ˷ˢ ˵˪˥ˢ- 15 ˫˧˧˲˶˴ˬ ˞˪ ˫˧˪ˡˣˬ , ˪˪ˣ˩ ˭ˣ˶˥˞ˢ ˵˪˥ˢˣ

 ˪˷ ˦ˣ˶˧˲8 ˸˧ˮ˧˪ˣ˲ˣ˶˦ˬ ˸˶ˠ˯ˬ˟ ˪˞˶˷˧˟ ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬ. 
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˥ˣ˪ 13 :˫˪ˣ˰ˢˬˣ ˳˶˞ˢˬ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ ˫ˣ˩˧˯ 
Table 13: Car availability models in Israel and other countries 

 ˸ˮ˷
˪ˡˣˬˢ 

˫ˣ˵˧ˬ 
 ˪ˡˣˬ
˧˦˞˦˯ /
˧ˬ˞ˮ˧ˡ 

 ˸ˬ˶
ˢ˧˴ˠ˶ˠ˞ 

  ˢˮ˟ˬˣ ˠˣ˯
˪ˡˣˬˢ 

˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˶˩ˤˣˬ ˣ˟ ˶ˬ˞ˬˢ 

1958 ,
1962 

 ˸˵˪˥ˬ
 ˢ˶ˣ˟˥˸ˢ
˸˧˦˧˶˟ˢ 

˧˦˞˦˯ ˧˲˶˴ˬ ˸˧˸˰ ˢ˶ˡ˯ - ˢ˧ˣˣ˶ ˸ˬ˶ ,˸ˣˬˡˣ˵ ˫˧ˮ˷˟ ˰ˣˮ˧ˬ ˸ˬ˶ 
ˢ˷ˬ ˷˶˧ˢ ˥˞ˣ' ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ ˸˵˧ˡ˟ 

˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

1983 
 ˸˵˪˥ˬ
 ˢ˶ˣ˟˥˸ˢ
˸˧˦˧˶˟ˢ 

˧˦˞˦˯ ˧˲˶˴ˬ ˸˧˸˰ ˢ˶ˡ˯ 
- ˪˸" ˷˲ˮ˪ ˠ
-  ˟˩˶ ˸ˣ˧ˣ˪˰)ˢ˵ˤ˥˞ˣ ˢ˧ˮ˵ (
- ˢ˧ˣˣ˶ ˸ˬ˶ , ˰ˣˮ˧ˬ ˸ˬ˶˸ˣˬˡˣ˵ ˫˧ˮ˷˟ 

ˢ˷ˬ ˷˶˧ˢ ˥˞ˣ' ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ ˸˵˧ˡ˟ 
˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

1993 ˧˵ˣˣ˪˧ˬ ˧˦˞˦˯ ˧˲˶˴ˬ 
 ˢ˧˯˶ˠ˶
˸˧˶˞˧ˮ˧˪ 

V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ 
V ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴ 
V  ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ) ˶˞˷ ˣ˞ ˧ˮˣ˶˧˰ˢ ˤ˩˶ˬ

˶ˣˤ˞ˢ( 

Cambridge Systematics inc. vehicle availability 
modeling, volume 1, final report, 1997 
  

1997 
 ˸˵˪˥ˬ
 ˢ˶ˣ˟˥˸ˢ
˸˧˦˧˶˟ˢ 

˧˦˞˦˯ ˧˲˶˴ˬ ˸˧˸˰ ˢ˶ˡ˯ 

V  ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˸ˣˮˣ˧˷˧˶ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V  ˸˧˟ˢ ˵˷ˬ ˠˣ˯ ˸˞ ˞˦˟ˬˢ ˶˦ˬ˶˲)8  ˫˧˟˩˶ˢ

˸˧˟ ˵˷ˬ ˪˷ ˫˧ˮˣ˷( 
V  ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ)5  ˪˰ ˸ˣ˯˯ˣ˟ˬˢ ˸ˣ˧˶ˣˠ˧˦˵

˸ˣ˧ˣ˲˧˲˴( 

ˢ˷ˬ ˷˶˧ˢ ˥˞ˣ' ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ ˸˵˧ˡ˟ 
˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

2001 

 ˸ˣˮ˧ˡˬ
 ˸ˣ˪˰˟
 ˢ˯ˮ˩ˢ
ˢ˩ˣˬˮ 

˧˦˞˦˯ ˧˲˶˴ˬ  ˸˧˸˰ ˢ˶ˡ˯V  ˢ˯ˮ˩ˢ)˪˸"ɣ( 
K. Button, J. Hine, N. Ngoe, 1992, Car 
ownership forecasts for low-income countries, 
Traffic engineering & control 

2004 ˢ˧˵˶ˣ˦ ˧˦˞˦˯ ˧˲˶˴ˬ ˸˧˸˰ ˢ˶ˡ˯ V  ˶˟˰ ˧ˮˣ˸ˮ ˪˰ ˯˯ˣ˟ˬ 

Kemal, S.Ö. 2004, s-Curve Models to 
Determine the Car Ownership in Turky, ARI 
the bulletin of Istanbul Technical University 
Communicated by Ahmet Saglamer  

2004 ˵˶ˬˮˡ ˧˦˞˦˯ ˧˲˶˴ˬ 
ˢ˶ˡ˯ ˸˧˸˰ 
˯˯ˣ˟ˬ ˪˰ 
˧ˮˣ˸ˮ ˪ˮ˞˲  

V ˢ˯ˮ˩ˢ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧ˡ˪˧ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˶ˠˣ˟ ˶˲˯ˬ 
V ˢ˧˪˰ ˧˶˧˥ˬ˟ ˶ˣ˧ˡ ˨˪ˢˬ˟ ˢˮ˷ˢ ˢˮˣ˶˥˞ˢ 
)dummy( 
V ˟ ˸˰˴ˣˬˬˢ ˸˧˟˧˶- 30 ˸ˣˮˣ˶˥˞ ˫˧ˮ˷ 
V ˶ˣˤ˞ ˫˧˶ˣˠˬˢ )˧ˮˣ˶˧˰ x˞ ˞˪( 
V ˸ˣ˪˰˟ ˪˰ ˫˧˯˩ˮ ˫˧˲˯ˣˮ  )dummy( 

J.E. Nielsen, Real estate, 2006, ownership and 
the demand for cars in Denmark ï a pseudo 
panel analysis, Danish Transport Research 
Institute 

2005 
 ˫ˣ˶ˡ
ˢ˵˧˶˲˞ 

˧˦˞˦˯ ˧˲˶˴ˬ ˦˶ˣ˲ˬ ˞˪ 
V ˫˧˶ˣˠˬ ˸˧˟ ˠˣ˯ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˶˧˰ˢ ˤ˩˶ˬ˪ ˯˥˧˟ ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ 

Mokonyama, M. Venter, C. 2005, Modeling 
and profiling household car ownership in the 
post-apartheid South Africa 
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 ˸ˮ˷
˪ˡˣˬˢ 

˫ˣ˵˧ˬ 
 ˪ˡˣˬ
˧˦˞˦˯ /
˧ˬ˞ˮ˧ˡ 

 ˸ˬ˶
ˢ˧˴ˠ˶ˠ˞ 

  ˢˮ˟ˬˣ ˠˣ˯
˪ˡˣˬˢ 

˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˶˩ˤˣˬ ˣ˟ ˶ˬ˞ˬˢ 

1976 
 ˭˞˯
ˣ˵˯˧˯ˮ˶˲ 

˧˦˞˦˯ 
 ˧˲˶˴ˬ ˞˪

) ˵˷ˬ ˸ˬ˶
˸˧˟ (

ˠˣ˪'˦˧-  MNL 
)˪ˡˣˬ ˠˣ˪'˦˧ 

˭ˣ˷˞˶ˢ ˶˩ˣˬˢ( 

V ˸˧˟ˢ ˵˷ˬ ˪ˡˣˠ. 
V ˢ˶˧ˡˢ ˪˰ ˸ˣ˞˴ˣˢˢ ˸ˣ˥˲ ˸˧˟ˢ ˵˷ˬ ˸˯ˮ˩ˢ , ˸˵ˤ˥ˢ

ˢˡˣ˟˰˪ ˸ˣ˰˧˯ˮˢ ˶ˣ˟˰ ˫ˣ˪˷˸ˣ ˟˩˶. 
V ˸˧˶ˣˢ ˡ˥ ˢ˥˲˷ˬ˪ ˸ˣ˯˥˧˧˸ˢ 
V ˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ˫˧˵˯˰ˣˬˢ ˸ˣ˲˧˲˴ 
V  ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˢˡˣ˟˰˪ ˸˧˟ˢˬ ˸ˣ˷˧ˠˮˢ ˡˡˬ

˫˧˩˶ˡˢ ˸˷˶˪ ˯˥˧˟ 
V ˡˡˬ  ˧ˣ˪˧˟ ˸ˣˬˣ˵ˬ˪ ˸˧˟ˢˬ ˸ˣ˷˧ˠˮˢ)˸ˣ˧ˮ˵ ( ˪˷

˫˧˩˶ˡˢ ˸˷˶˪ ˯˥˧˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 

1984 ˦˧ˣ˶˦ˡ ˧˦˞˦˯ 
 ˧˲˶˴ˬ ˞˪

) ˵˷ˬ ˸ˬ˶
˸˧˟ (

 ˵ˣ˷ ˧˥˪˲
)Cross 

classification( 

V  ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˸˧˟ˢ ˵˷ˬ ˪ˡˣˠ 
V  ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 

1986  -˧˦˞˦˯ 
 ˧˲˶˴ˬ ˞˪

) ˵˷ˬ ˸ˬ˶
˸˧˟ (

˟ˣ˪˧˷ ˪˷ 
˶˲˯ˬ ˫˧˪ˡˣˬ 
ˠˣ˪'˦˧-  MNL 

V  ˫˧˧˪˩˪˩ ˣ˧˴ˣ˯ ˫˧ˮ˸˷ˬ 
V ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ ˸ˡ˧ˬ 
V ˟˩˶ˢ ˧˪˩ ˸ˣ˪˰ 
V  ˪ˣ˰˲˸ ˸ˣ˪˰˟˩˶ˢ ˧˪˩ 
V ˟˩˶˪ ˷˶ˡˮˢ ˭ˣ˧ˮ˥ˢ ˥˦˷ 
V ˟˩˶ˢ ˧˪˩ ˪˷ ˯ˣ˯ ˸ˣ˥ˣ˩ ˶˲˯ˬ 
V ˟˩˶ˢ ˧˪˩ ˪˧ˠ 
V  ˟˩˶ˢ ˧˪˩ ˠˣ˯

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 

1989 ˡˮ˪˦˶ˣ˲ ˧˦˞˦˯ 
 ˧˲˶˴ˬ ˞˪

) ˵˷ˬ ˸ˬ˶
˸˧˟ (

ˠˣ˪' ˦˧- MNL 

V ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ 
V  ˶˲˯ˬ˸˧˟ ˵˷ˬ˟ ˫˧ˡ˟ˣ˰ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ ˸ˬ˶ 
V  ˵˥˶ˬ˟ ˢ˵ˣ˯˰˸ˢ ˸ˣˬˣ˵ˬ ˶˲˯ˬ30  ˸ˣ˵ˡ

˥˸˟"˴ 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 

1993  ˭˧ˣ˴ˬ ˞˪˧˦˞˦˯ 
 ˧˲˶˴ˬ ˞˪

) ˵˷ˬ ˸ˬ˶
˸˧˟ (

ˠˣ˪' ˦˧- NMNL 

V ˸˧˟ ˵˷ˬ ˪ˡˣˠ 
V  ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ 
V ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˪˷ ˰˴ˣˬˬ ˪˧ˠ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˸˧˸ˮ˷ ˢ˰ˣ˯ˮ 
V ˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴ 
V ˰ ˟˩˶ ˧˪˩ ˸ˣ˷˧˩˶ ˶˲˯ˬ" ˸˧˟ˢ ˵˷ˬ ˧

F. Ramjerdi, L. Rand, I. Saetermo, 
1996, models for car ownership, 
transactions and vehicle type 

1994 
 ˣ˧ˮ
˷˧˶˲ˬˢ 

˧˦˞˦˯ 
 ˧˲˶˴ˬ ˞˪

) ˵˷ˬ ˸ˬ˶
˸˧˟ (

ˠˣ˪' ˦˧- MNL 

V ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧ˡ˟ˣ˰ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V  ˫˧˶ˣˠˬˢ ˶ˣˤ˞ ˫ˣ˵˧ˬ)Dummy( 
V  ˸˧˶ˣˢ ˡ˥ ˢ˥˲˷ˬ˪ ˸ˣ˯˥˧˧˸ˢ)Dummy( 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 
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 ˸ˮ˷
˪ˡˣˬˢ 

˫ˣ˵˧ˬ 
 ˪ˡˣˬ
˧˦˞˦˯ /
˧ˬ˞ˮ˧ˡ 

 ˸ˬ˶
ˢ˧˴ˠ˶ˠ˞ 

  ˢˮ˟ˬˣ ˠˣ˯
˪ˡˣˬˢ 

˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˶˩ˤˣˬ ˣ˟ ˶ˬ˞ˬˢ 

1994 ˢ˧˲˪ˡ˪˧˲ ˧˦˞˦˯ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
 ˵˷ˬ
˸˧˟ (

ˠˣ˪' ˦˧- ORL 
)Ordered 

Response 
Logit( 

V ˸˧˟ˢ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 
V ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴ 
V ˫˧˵˯˰ˣˬ ˸ˣ˲˧˲˴ 
V  ˸ˬ˶˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˪ˠ˶ˢ ˧˩˪ˣˢ ˸˟˧˟˯ 
V ˸ˣ˷˧ˠˮ/˸˧˟ˢ ˵˷ˬ ˶ˣˤ˞ ˸ˣˡ˧˧ˮ 
V  ˫˧˟˩˶ ˶˲˯ˬ˪ ˸ˣ˷˲ˮ ˶˲˯ˬ ˭˧˟ ˯˥˧) ˢˮ˸˷ˬDummy( 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 

1994 ˡˮ˪˦˶ˣ˲ ˧˦˞˦˯ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
 ˵˷ˬ
˸˧˟ (

ˠˣ˪' ˦˧- MNL 

V  ˸˧˟ˢ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ 
V  ˸˧˟ˢ ˵˷ˬ˟ ˫˧ˡ˟ˣ˰ ˶˲˯ˬ 
V  ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ) ˢˮ˸˷ˬDummy  ˢˣˣ˷1 ˬ ˫˞" ˟

˸ˬ˧ˣ˯ˬ ˢ˯ˮ˩ˢ ˸ˬ˶˟  ( 
V  ˪˷ ˥ˣˣ˦˟ ˶˥˯ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ1   ˸˧˟ˢ ˵˷ˬˬ ˪˧˧ˬ 
V  ˪ˠ˶ˢ ˧˩˪ˣˢ ˸˟˧˟˯˪ ˡˡˬ)˫˧˩˶ˡ ˪˷ ˢ˧˴˥ ˸ˣ˥ˣˮ , ˸ˣ˲˧˴˶

˸ˣ˩˶ˡˬ ,˸ˣ˟ˣ˥˶ˢ ˸ˣ˧˶ˣ˟˧˥ ,ˢ˧˲˶ˠˣ˲ˣ˦( 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 

1995 ˡˮ˪ˣˢ ˧˦˞˦˯ 

˞˪ 
˧˲˶˴ˬ 
)˸ˬ˶ 

˵˷ˬ 
˸˧˟( 

Multinomina
l probit 
model 

V ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ 
V ˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ˢ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V  ˫˧˶ˠˣ˟ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 

A.Nobil, C.Bhat & E.Pas, 1995, A 
random effects Multinominal probit 
model of car ownership choice, 
technical report number 41 

1996 

˭ˣ˦˯ˣ˟ ,
˭˞˯ 
ˣ˵˯˧˯ˮ˶˲ ,
˪˦˞˧˯ 
ˡˮ˪ˣˢˣ 

˧˦˞˦˯ 

˞˪ 
˧˲˶˴ˬ 
)˸ˬ˶ 

˵˷ˬ 
˸˧˟( 

MNL & ORL 

V ˫˧˵˯˰ˣˬ ˞˪ ˫˧˶ˠˣ˟ ˶˲˯ˬ 
V ˫˧˵˯˰ˣˬ ˫˧˶ˠˣ˟ ˶˲˯ˬ 
V  ˢ˯ˮ˩ˢ˸˧˟ˢ ˵˷ˬ ˪˷ ˸˧˸ˮ˷ 
V ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ 
V ˫˧˶ˣˢ ˡ˥ ˢ˥˲˷ˬ 

C. Bhat, V. Pulugurta, 1997, a 
comparison of two alternative 
behavioral choice mechanisms for 
household auto ownership decisions  

1996 ˢ˧ˮ˦˧˶˟ ˧ˬ˞ˮ˧ˡ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
 ˵˷ˬ
˸˧˟( 

Ordered 
Probit 

V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˶ˠˣ˟ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧ˡ˪˧ ˶˲˯ˬ 
V  ˶ˮˣ˧˯ˮ˲ ˸˧˟ˢ ˵˷ˬ ˷˞˶ ˫˞ˢ) ˢˮ˸˷ˬDummy( 

Hanly, M. Dargay, J.M., 2000, Car 
ownership in Great Britain, 
transportation research record 1718 

1996 ˪˦˞˧˯ ˧˦˞˦˯ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
 ˵˷ˬ
˸˧˟ (

ˢ˧˯˶ˠ˶/ ˧˥˪˲
 ˵ˣ˷)cross-

classificatio
n( 

V ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ 
V ˸˧˟ ˵˷ˬ˟ ˫˧ˡ˟ˣ˰ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ ˸ˬ˶ 
V  ˥ˣˣ˦˟ ˢ˵ˣ˯˰˸ ˸ˣˬˣ˵ˬ ˶˲˯ˬ10 ˢ˩˧˪ˢ ˸ˣ˵ˡ 
V  ˥ˣˣ˦˟ ˢ˵ˣ˯˰˸ ˸ˣˬˣ˵ˬ ˶˲˯ˬ30 ˥˸˟ ˢ˰˧˯ˮ ˸ˣ˵ˡ" ˴

˞˧˷ ˸˰˷˟ 
V  ˪˷ ˥ˣˣ˦˟ ˢ˵ˣ˯˰˸ˢ ˸ˣˬˣ˵ˬ ˶˲˯ˬ6 ˸˧˟ˢ ˵˷ˬˬ ˪˧˧ˬ 

Cambridge Systematics inc. vehicle 
availability modeling, volume 1, final 
report, 1997 
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 ˸ˮ˷
˪ˡˣˬˢ 

˫ˣ˵˧ˬ 
 ˪ˡˣˬ
˧˦˞˦˯ /
˧ˬ˞ˮ˧ˡ 

 ˸ˬ˶
ˢ˧˴ˠ˶ˠ˞ 

  ˢˮ˟ˬˣ ˠˣ˯
˪ˡˣˬˢ 

˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˶˩ˤˣˬ ˣ˟ ˶ˬ˞ˬˢ 

2001 ˢ˧ˮ˦˧˶˟ ˧˦˞˦˯ 

˞˪ 
˧˲˶˴ˬ 
)˸ˬ˶ 

˵˷ˬ 
˸˧˟( 

˟ˣ˪˧˷ ˪˷ 
˪ˡˣˬ ˸ˣ˶ˡ˯ 
˸ˣ˧˸˰ ˪ˡˣˬˣ 
˧˦˦˯ ˞˪ 
˧˲˶˴ˬ ˪˷ 
˸ˣ˪˰˟ ˟˩˶ 

V ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ 
V ˢˮ˟ˬ ˵˷ˬ ˸˧˟ˢ )˶˲˯ˬ ˫˧˶ˠˣ˟ˬ /˶˲˯ˬ ˫˧ˡ˪˧( 
V ˟˩˶ˢ ˧˪˩ ˪˷ ˢ˵ˤ˥˞ ˸ˣ˧ˣ˪˰ 
V ˸˧˟ˢ ˵˷ˬ ˪˷ ˫˧˧˸˶ˣ˟˥˸ ˫˧˩˶˴ 
V ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˫˧˟˩˶ ˶˲˯ˬ 
V ˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ 

G. Whelan, 2005, Modeling car ounership 
in Great Brilain 

2004 ˵˶ˬˮˡ ˧ˬ˞ˮ˧ˡ 

˞˪ 
˧˲˶˴ˬ 
)˸ˬ˶ 

˵˷ˬ 
˸˧˟( 

 ˪ˮ˞˲ ˪ˡˣˬ
˧ˬ˞ˮ˧ˡ 

V ˫˧˧˪˩˪˩ ˣ˧˴ˣ˯ ˫˧ˮ˸˷ˬ 
V ˸˧˟ˢ ˵˷ˬ ˫ˣ˵˧ˬ 
V ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ 
V ˢˡˣ˟˰ˢ ˫ˣ˵ˬ˪ ˢ˰˧˯ˮˢ ˵˥˶ˬ 
V ˟˩˶ˢ ˸˵ˤ˥˞ ˸ˣ˪˰ 

T.B. Bjșrner, S. Leth-Petersen, 2004, 
Dynamic model of car ownership at the 
household level 

2005 
 ˭˞˯
ˣ˵˯˧˯ˮ˶˲ 

˧˦˞˦˯ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
 ˵˷ˬ
˸˧˟ (

˟ˣ˪˧˷ ˪˷ 
MNL x- ORL 

V ˫˧˵˯˰ˣˬˣ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴ 
V ˸ˣˬˬˣ˧ ˸˰˧˯ˮ ˸ˣ˪˰ˣ ˭ˬˤ 
V ˸˧˟ˢ ˵˷ˬ ˸˟˧˟˯˟ ˸ˣ˷˧ˠˮ 
V ˫˧˲˶ˠˣˬˡ ˫˧ˮ˸˷ˬ 

ˬ˟ ˫˧˶ˠˣ˟ ˶˲˯ˬ"˟ ,ˬ˟ ˫˧˶ˠˣ˟ˬ ˶˲˯ˬ"˟ , ˫˧˞ˬ˴˰ ˶˲˯ˬ
ˬ˟"˟ ,ˬ˟ ˢ˯ˮ˩ˢ"˟ ,"ˬ˧˶ˣˢ ˡ˥ ˟ ,"ˬ˸˥˞ ˷˲ˮ ˪˰˟ ˟ ,

˯˩ˮˢ ˪˰ ˸ˣ˪˰˟ , ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˠˣ˯)˫˧˞˵˧˶ˬ˞ ˣ˶˲˞? (ˣ˩ˣ' 

Bhat, C.R. Guo, J.Y., 2005, A 
comprehensive analysis of built 
environment characteristics on household 
residential choice and auto ownership 
levels, Transportation Research Part B 
41 
 

1999 ˫˧˪˷ˣ˶˧ ˧˦˞˦˯ ˧˲˶˴ˬ ˸˧˸˰ ˢ˶ˡ˯ 
V ˸ˣ˴ˣ˟˵ ˢ˧˧˯ˣ˪˩ˣ˞ )˸˧ˮˣ˪˧˥ ,˸˧ˡ˶˥ ˸˧˟˶˰ˣ( 
V ˶˲˯ˬ ˸ˣ˷˲ˮ ˵˷ˬ˟ ˸˧˟ˢ 

ˢ˷ˬ ˷˶˧ˢ ˫˧˶˥˞ˣ ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ 
˸˵˧ˡ˟ ˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

1994 ˢ˲˧˥ ˧˦˞˦˯ ˧˲˶˴ˬ ˸˧˸˰ ˢ˶ˡ˯ 
V ˸ˣ˴ˣ˟˵ ˢ˧˧˯ˣ˪˩ˣ˞ )˧ˡˣˢ˧ "˵˧˸ˣ" ,˧ˡˣˢ˧ "˶˧˰˴" ,˞˪ ˧ˡˣˢ˧ 

˧ˮˣ˶˧˰ ,˞˪ ˧ˡˣˢ˧ ˧˶˲˩( 
ˢ˷ˬ ˷˶˧ˢ ˫˧˶˥˞ˣ ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ 
˸˵˧ˡ˟ ˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

1995 ˟˧˟˞ ˪˸ ˧˦˞˦˯ 
 ˧˟˧˦ˠ˶ˠ˞
 ˸ˬ˶˪
˟ˣ˷˧˧ 

˸˧˸˰ ˢ˶ˡ˯ 
V ˢˬ˶ ˣ˧˴ˣ˯ ˸˧˪˩˪˩ ˪˷ ˟ˣ˷˧˧ˢ 
V ˸ˣ˷˧ˠˮ ˟ˣ˷˧˧ˢ ˢ˶ˣ˟˥˸˪ ˸˧˶ˣ˟˧˴ 

ˢ˷ˬ ˷˶˧ˢ ˫˧˶˥˞ˣ ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ 
˸˵˧ˡ˟ ˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

1995 ˟˧˟˞ ˪˸ ˧˦˞˦˯ 

 ˧˟˧˦ˠ˶ˠ˞
 ˸ˬ˶˪
˧˪ˣ˲ˣ˶˦ˬ
˭ 

˸˧˸˰ ˢ˶ˡ˯ 
V ˸ˬ˶ ˢ˧ˣˣ˶  
V ˸ˬ˶ ˰ˣˮ˧ˬ ˫˧ˮ˷˟ ˸ˣˬˡˣ˵ 

ˢ˷ˬ ˷˶˧ˢ ˫˧˶˥˞ˣ ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ 
˸˵˧ˡ˟ ˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  
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 ˪ˡˣˬ
˧˦˞˦˯ /
˧ˬ˞ˮ˧ˡ 

 ˸ˬ˶
ˢ˧˴ˠ˶ˠ˞ 

  ˢˮ˟ˬˣ ˠˣ˯
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˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˶˩ˤˣˬ ˣ˟ ˶ˬ˞ˬˢ 

2006 ˟˧˟˞ ˪˸ ˧˦˞˦˯ 
 ˞˪
˧˲˶˴ˬ 

 ˢ˧˯˶ˠ˶
˸˧˶˞ˮ˧˪ 

V ˪˧ˠ ˸ˣ˴ˣ˟˵ 
V ˫˧ˠˢˮ ˯˥˧ /˪˧ˠ ˸˴ˣ˟˵˟ ˸ˣˠˢˮ 

Bekhor, S., Wittenberg, Y., Golani, A. 
(2006), The Impact of Motorization Rate 
Forecasts on Mass Transit Ridership 
 

2001 ˟˧˟˞ ˪˸ ˧˦˞˦˯ 
 ˞˪
˧˲˶˴ˬ 

MNL 

V ˢˮ˥˟˞ ˭˧˟ ˧˵˷ˬ ˸˧˟ ˫˰ ˫ˡ˞ ˡ˥˞ ˸ˬˣ˰˪ ˧˵˷ˬ ˸˧˟ ˫˰ 
˶˸ˣ˧ ˫ˡ˞ˬ ˡ˥˞ 
V ˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ˢ 
V ˶˲˯ˬ ˫˧˷ˮ˞ˢ ˫˪˧ˠ˷ ˪˰ˬ 65 
V ˦ˮˡˣ˦˯ )˵˶ ˬ˟"˟ ˫˰ ˫ˡ˞ ˡ˥˞( 
V ˶˲˯ˬ ˫˧˷ˮ˞ˢ ˥ˣ˪˷ˬ˷ ˡ˧ˢ ˞ˣˢ ˪ˢˮˬ 
V ˶˲˯ˬ ˫˧˶˧˩˷ˢ ˬ˟"˟ 
V ˶˲˯ˬ ˫˧˞ˬ˴˰ˢ ˬ˟"˟ 
V ˸˶ˣ˴ ˟ˣ˷˧˧ )ˢˮ˸˷ˬ DUMMY = 1 ˫˞ ˬ"˟ ˳ˣ˟˧˵˟( 
V ˸ˣ˷˧ˠˮ ˸˧˯˥˧ ˢ˶ˣ˟˥˸˟ ˸˧˶ˣ˟˧˴ ˶ˣˤ˞ˬ ˫˧˶ˣˠˬˢ 
V ˭ˬ ˤ ˢ˩˧˪ˢˢ ˸˧˟ˢˬ ˫ˣ˵ˬ˪ ˢ˧ˮ˥ˢ 
V ˭ˬ ˤ ˷ˣ˲˧˥ ˢ˧ˮ˥ ˫ˣ˵ˬ˟ ˢˡˣ˟˰ˢ )˵˶ ˬ˟"˟ ˫˰ ˫ˡ˞ ˡ˥˞( 

ˢ˷ˬ ˷˶˧ˢ ˫˧˶˥˞ˣ ,2003 ,˸ˡ˰ˣˣ ˫˧˪ˡˣˬ ˞˷ˣˮ˪ 
˸˵˧ˡ˟ ˸ˣ˧ˤ˥˸ ˸ˣˮ˧ˬˤ ˟˩˶ ˧˩˶˴˪ ˭ˣˮ˩˸ ˢ˶ˣ˟˥˸  

2008 ˟˧˟˞ ˪˸ ˧˦˞˦˯ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
˦˶˲( 

MNL 

V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˞ˬˡ˵˞ ˶˲˯ˬ 
V ˸˧˟ˢ ˵˷ˬ ˪ˡˣˠ 
V ˷ˣˬ˧˷ ˧˪˩˟ ˟˩˶ˢ )˧ˮ˸˷ˬ logsum( 
V ˸˧˟ˢ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 
V ˶˲˯ˬ ˧˪˰˟/˸ˣ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ˢ 
V ˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴ 

Shiftan, Y., Zananir I., 2007, Car 
Availability Model for Tel Aviv 
Metropolitan area, Report Draft 

2008 ˟˧˟˞ ˪˸ ˧˦˞˦˯ 

 ˞˪
 ˧˲˶˴ˬ

) ˸ˬ˶
˦˶˲( 

ORL 

V ˫˞ˢ ˦˶˲ˢ ˧˞ˬˡ˵˞ ?)ˢˮ˸˷ˬˢ ˧ˡ˧˥˧ˢ ˸ˬ˶˟ ˦˶˲ˢ( 
V ˸˧˟ˢ ˵˷ˬ ˪ˡˣˠ 
V ˷ˣˬ˧˷ ˧˪˩˟ ˟˩˶ˢ )˧ˮ˸˷ˬ logsum( 
V ˶˲˯ˬ ˫˧˵˯˰ˣˬ ˢ˶˷ˬ˟ ˢ˞˪ˬ ˵˷ˬ˟ ˸˧˟ˢ 
V ˶˲˯ˬ ˫˧˵˯˰ˣˬ ˢ˶˷ˬ˟ ˸˧˵˪˥ ˵˷ˬ˟ ˸˧˟ˢ 
V ˶˲˯ˬ ˧˪˰˟/˸ˣ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ˢ 
V  ˸ˣ˲˧˲˴˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ 

Shiftan, Y., Zananir I., 2007, Car 
Availability Model for Tel Aviv 
Metropolitan area, Report Draft 
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3. ˢ˧ˠˣ˪ˣˡˣ˸ˬ 

˶˵˥ˬˢ ˰ˣ˴˧˟˪ ˸ˣˮ˩ˢˢ ˸˞ ˫˧˦˶˲ˬˢ ˫˧˵˶˲ ˧˸˸ ˢ˰˟˷ ˪˪ˣ˩ ˢˤ ˵˶˲ :˶˵˥ˬˢ ˸ˣ˶˰˷ˢ ,

˸ˣ˦˧˷ ˢ˪ˣ˰˲ˢ ,˶˵˥ˬˢ ˧˟˪˷ ,˶˵˥ˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸˧˧ˮ˟ˣ ˫˧ˮˣ˸ˮˢ ˱ˣ˯˧˞ , ˪ˡˣˬˢ ˸ˣ˥ˮˢ

ˢˡˣ˟˰ˢ ˸˶ˠ˯ˬ˟ ˣˮ˥˟ˮ˷ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ ˸ˬ˧˷˶ˣ. 

1.3. ˶˵˥ˬˢ ˸ˣ˶˰˷ˢ 

ˢ ˸ˣ˞˟ˣˬ ˢˤ ˵˶˲˟˸ˣ˶˰˷ ˶˵˥ˬˢ ˸ˣ˧˶˵˧˰ˢ ,˸ˣ˷ˣ˶ˡˢ ˸ˣ˥ˮˢ˟ ˸ˣˣ˪ˬ ˭ˢ˷˩  .

˸˧˟ ˵˷ˬ ˪˷ ˢˬ˶˟ ˸˰˴˟˸ˬ ˟˩˶ ˸˷˧˩˶ ˪˰ ˢ˦˪˥ˢ˷ ˢ˥ˮˢ ˸ˡˣ˵ˮˬ ˞˴ˣ˧ ˢˤ ˶˵˥ˬ . ˣˤ ˢ˥ˮˢ

ˢ˥ˮˢˢ ˪˷ ˞˴ˣ˧ ˪˰ˣ˲˷ ˭ˣˣ˧˩ˬ ˪ˡˣˬ˪ ˶˸ˣ˧˟ ˸˧˸ˣ˰ˬ˷ˬ , ˫˧ˮ˸˷ˬ˟ ˡ˵ˬ˸ˬ ˪ˡˣˬˢ ˧˩ ˢˮ˧ˢ

˦˶˲ˢ ˪˷ ˢˬ˶˟ ˞˪ˣ ˸˧˟ ˵˷ˬ ˪˷ ˢˬ˶˟ ˫˧˶˧˟˯ˬ . 

ˣˤ ˢ˥ˮˢ ˪˰ ˯˯˟˸ˢ˟ ,ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˬ˶ˣˠˢ ˶˟ˡ˟ ˶˵˥ˬˢ ˸ˣ˶˰˷ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧

 ˸˧˟ˢ ˪˞˶˷˧˟˭˪ˢ˪ˡ˩ ˭ˢ: 

1. ˟˴ˬ ˣ˧˴ˣ˯ˢ ˧˪˩˪˩ ˪˷ ˵˷ˬ ˸˧˟ˢ 

˸˧˪˞ˬ˧˯˵ˬ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˬ˶˪ ˱˞ˣ˷ ˧ˮ˧˧˲ˣ˞ˢ ˸˧˟ˢ ˵˷ˬ˟ ˦˶˲ˢ˷ ˞˧ˢ ˢˡˣ˟˰ˢ ˸˥ˮˢ ,

ˣ˧˩˶˴ ˸˞ ˸ˬ˞ˣ˸ˢ ,˨˩ ˨˶ˣ˴˪ ˣ˸ˣ˷˶˪ ˡˬˣ˰ˢ ˟˧˴˵˸ˢ ˸˪˟ˠˬ˟ ˸ˡˬˣ˰ˢˣ . ˸˶˷˲˞ˬ ˟˩˶ ˸ˣˮ˧ˬˤ

˸ˣ˧ˣ˪˧˰˲ ˶˸ˣ˧ ˰˴˟˪ ˸ˣ˶˷˲˞ˣ ˶˸ˣ˧ ˪ˣˡˠ ˸ˣ˧ˣ˶˷˲˞ ˟˥˶ˬ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟˪ .˸˞ˤ ˶ˣ˞˪ , ˸˶˰˷ˢ

 ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˸ˣ˧ˢ˪ ˫˧˧ˣ˲˴ ˸˧˟ˢ ˵˷ˬ ˪˷ ˧˪˩˪˩ ˣ˧˴ˣ˯ˢ ˣ˟˴ˬ ˪˰ ˫˧ˡ˧˰ˬˢ ˫˧ˮ˸˷ˬˢ

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˰ ˣ˰˧˲˷˧˷ ˶˸ˣ˧˟ ˫˧˧˦ˮˮ˧ˬˣˡˢ . 

2.  ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ˸˧˟ ˵˷ˬ˟ 

˫˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˞ˣ˴ˬ˪ ˧ˣ˲˴ ˞˪ˣ ˫˧˩˧˶˴ ˫ˮ˧˞ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˭˧˞ ˫ˢ˟ ˸˧˟ ˧˵˷ˬ . ˸ˬˣ˰˪

˸˞ˤ ,ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˷˧ ˫ˢ˟ ˸˧˟ ˧˵˷ˬ˟ , ˸ˣ˥˲˪ ˞ˣ˴ˬ˪ ˸ˣ˶˟˸˯ˢˢ ˧˩ ˥˧ˮˢ˪ ˷˧

ˢˢˣ˟ˠ ˡ˥˞ ˟˩˶ .˸˞ˤ ˶ˣ˞˪ , ˵˷ˬ˟ ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ˷ ˪˩˩ ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˸˶˰˷ˢ

˸˧˟ˢ ˶˸ˣ˧ ˪ˣˡˠ ,˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪ˣˡˠ˪ ˢ˧ˣ˲˴ ˨˩ . 

3. ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞ˢ ˪˷ ˣ˧˲ˣ˞ 

˰˵˶˵ ˧˷ˣˬ˧˷ ˪˷ ˭ˣˣˠˬ˟ ˫˧ˮ˧˧˲ˣ˞ˬ ˧ˮˣ˶˧˰ ˧˲ˣ˞ ˧˪˰˟ ˫˧˶ˣˤ˞ , ˭˸˧ˮ ˫˧˶ˣˠˬˢ ˧˶ˣˤ˞˪ ˨ˣˬ˯˟˷ ˨˩

ˢ˵ˣ˯˰˸ˣ ˶˥˯ˬ ˫ˠ ˞ˣ˴ˬ˪ . ˸ˣ˧ˣ˪˧˰˲ ˪˷ ˟˶ ˶˲˯ˬ ˫˧˧˵˪ ˶˷˲˞ˬ ˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˪˷ ˭ˣˣˠˬˢ

˞˪˪ ˟˩˶ ˧˪˩˟ ˨˶ˣ˴ ,˧˶˲˩ ˧˲ˣ˞ ˧˪˰˟ ˫˧˶ˣˤ˞ ˸ˬˣ˰˪ ˸˞ˤˣ .˸˞ˤ ˶ˣ˞˪ , ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˸˶˰˷ˢ

ˢ˧˶˲˧˶˲ ˧˶ˣˤ˞˟ ˶˷˞ˬ ˶˸ˣ˧ ˢ˩ˣˬˮ ˸ˣ˧ˢ˪ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˢ˧ˣ˲˴ ˫˧˶˰ˢ ˧ˤ˩˶ˬ ˶ˣˤ˞˟ .
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4. ˫˧˶ˣˠˬˢ ˶ˣˤ˞ ˪˷ ˧˲˶ˠˣ˲ˣ˦ˢ ˢˮ˟ˬˢ 

˫˧˧ˮ˲ˣ˞ ˪˰ ˢ˟˧˩˶ˣ ˪ˠ˶˟ ˸ˣ˩˧˪ˢ ˡˡˣ˰ˬ ˧˶ˣ˷˧ˬ ˧˲˶ˠˣ˲ˣ˦ ˢˮ˟ˬ ,ˣˤ˞˪ ˡˣˠ˧ˮ˟ ˢˮ˟ˬ ˧˪˰˟ ˫˧˶

˧˶˶ˢ ,ˢ˪˞ ˫˧˰˴ˬ˞˪ ˶˸ˣ˧ ˟˶ ˧˷ˣ˵ ˷˧ ˫ˢ˟ .˸˞ˤ ˶ˣ˞˪ , ˫˧˶ˣˤ˞˟ ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˸˶˰˷ˢ

˫˧˧˶ˣ˷˧ˬ ˫˧˶ˣˤ˞˟ ˶˷˞ˬ ˶˸ˣ˧ ˢˢˣ˟ˠ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˢ˧ˢ˸ ˫˧˧˶˶ˢ. 

5.  ˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶

ˢ ˟˩˶˪ ˢ˟˧˦ˮ˶˦˪˞ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟˪ ˸˶˷˲˞ˬ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˸ˣ˶˧˷ ˸ˬ˶ ˰ˣ˴˧˟˟ ˧˦˶˲

˸ˣ˰˧˯ˮˢ .˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˪˷ ˢ˟ˣ˦ ˢˬ˶˟ ˸˶ˣ˷ˬˢ ˶ˣˤ˞˟ , ˧˦˶˲ˢ ˟˩˶ˢ ˭˧˟˷ ˶˰˲ˢ ˫˴ˬ˦˴ˬ

˧˦˶˲ˢ ˟˩˶˪ ˸ˣ˶˥˸ ˢˣˣˢˬ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˫˧ˣ˯ˬ ˟˪˷˟ˣ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸˪ .˸˞ˤ ˶ˣ˞˪ ,

 ˸ˬ˶ ˢ˧ˣ˲˴ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˪˷ ˢˢˣ˟ˠ ˢˬ˶˟ ˫˧˸˶ˣ˷ˬˢ ˫˧˶ˣˤ˞˟ ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˸˶˰˷ˢ

˶ˢ ˸ˣˮ˧ˬˤ˶˸ˣ˧ ˢ˩ˣˬˮ ˸ˣ˧ˢ˪ ˸˧˟ˢ ˵˷ˬ˟ ˟˩. 

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˞ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬ˪ ˰ˠˣˮ˟ ˶˵˥ˬˢ ˸ˣ˶˰˷ˢ˪ ˱˯ˣˮ˟ , ˢ˶˰˷ˢ

 ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˪˷ ˸˲˯ˣˮ ˵˷ˬ ˧ˮ˟ ˪˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˪˰ ˰˧˲˷ˬ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶

˸˧˟ˢ . ˟˩˶ˢ ˧˪˩ ˪˷ ˸ˣ˞˴ˣˢˢ ˪˦ˮ˟ ˫˧˞˷ˣˮ ˫ˮ˧˞˷ ˸˧˟ ˧˵˷ˬ˷ ˢ˥ˮˢˢˬ ˸˰˟ˣˮ ˣˤ ˢ˶˰˷ˢ

 ˶˷˞ˬ ˶˸ˣ˧ ˫˧˪ˣˡˠ ˫˧˵˥˶ˬ˟ˣ ˸ˣ˰˧˯ˮ ˶˸ˣ˧ ˫˧˰˴˟ˬˣ ˟˩˶ˢ ˧˪˩ˬ ˸˪˰ˣ˸ˢ ˸˞ ˫˯˵ˬ˪ ˫˧˯ˮˬ

˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ ˧˵˷ˬ . 

ˢˡˣ˟˰ˢ ˨˷ˬˢ˟ ˣˮ˥˟˧˧ ˶˵˥ˬˢ ˸ˣ˶˰˷ˢ. 

 

2.3. ˢ˪ˣ˰˲ˢ ˸ˣ˦˧˷ 

˥˶ ˥ˣ˸˧ˮ ˶˷˲˞˪ ˸ˮˬ ˪˰˞˯˧ˠ ˡ˥ˬ ˪˞˶˷˧˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˧˟ˠ˪ ˧ˮ˩ˡ˰ˣ ˟ , ˭ˬˤ ˧˴ˣ˪˧˞˟ ˡˣˬ˰˪ˣ

˞˯˧ˠ ˨ˡ˧˞ˬ ˟˧˴˵˸ˣ , ˧ˡ˧ ˪˰ ˢ˵ˡ˟ˮ ˫˸ˣˮ˧ˬ˞˷ˣ ˫˧ˬ˧˧˵ ˰ˡ˧ˬ ˸ˣ˶ˣ˵ˬ ˪˰ ˯˯˟˸ˢ ˶˵˥ˬˢ

˫˧ˮˣ˷ ˫˧ˬ˶ˣˠ .˨˩˧˲˪ ,˭˪ˢ˪˩ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ˷˟ ˷ˣˬ˧˷ ˢ˷˰ˮ: 

¶ 1996ï   ˧˴˶˞ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˶˵˯

¶ 2006ï  ˪ˣ˲ˣ˶˦ˬ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˶˵˯ ˢ˲˧˥ ˭˧

 ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ˷ ˪˷ ˥ˣ˸˧ˮ ˟˩˶ ˸ˣˮ˧ˬˤ ˸˞ ˵ˣˡ˟˪ ˶˷˲˞ˬ˸ˣˮˣ˷ ˭ˬˤ ˸ˣ˲ˣ˵˸ ˧˸˷˟ 

 ˧˲˶ˠˣ˞˧ˠ ˶ˣˤ˞ ˣ˸ˣ˞˟)ˢˤ ˢ˶˵ˬ˟ ,ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ .( ˸˞ ˣˣ˧ˢ ˢ˪˞ ˧˶˵˯˟ ˣ˲˯˞ˮ˷ ˫˧ˮˣ˸ˮˢ

˶˵˥ˬ˪ ˯˧˯˟ˢ , ˫˧ˮˣ˸ˮ ˸˲˯ˣ˸˟˫˧ˮ˧ˬˤ ˫˧ˬ˧˪˷ˬ. 

 ˶˷˲˞ˬ ˫˧˶˵˯ˢ ˧ˮˣ˸ˮ ˡˣ˟˧˰ ˫˧˪ˡˣˬ ˪ˣ˧˩ ˞˪˫˧˧˲˶˴ˬ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪˷ . ˫ˣ˷˧˧

 ˶˷˲˞ˬ ˢ˪˞ ˫˧˪ˡˣˬ˭ˬˤ˟ ˫˧˪ˡˣˬ ˸˵˸˰ˢ ˸˪ˣ˩˧ ˸ˮ˧˥˟ :
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¶  ˧ˮˣ˸ˮ ˪˰ ˪˧ˣ˩˷ ˪ˡˣˬ ˸˧ˤ˥˸ ˯˧˯˟ ˪˰ ˫˧˧˵ˢ ˟˴ˬ˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˟ˣ˷˧˥

˶˟˰ , ˫˧ˬ˧˧˵ˢ ˫˧ˮˣ˸ˮ˪ ˢ˸˞ˣˣ˷ˢˣ

¶ ˧˧˵ˢ ˸ˣˬˠˬˢ ˶ˣ˞˪ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˸˧ˤ˥˸ ˟ˣ˷˧˥˸ˣˬ 

 

3.3. ˶˵˥ˬˢ ˧˟˪˷ 

 ˫˧˷˶˸20 ˶˵˥ˬˢ ˰ˣ˴˧˟˟ ˫˧˧˶˵˧˰ˢ ˫˧˟˪˷ˢ ˸˞ ˶˞˸ˬ ˭˪ˢ˪˷ .
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˫˧˷˶˸ 20 : ˶˵˥ˬˢ ˧˟˪˷

Figure 20: stage of the research   
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4.3.  ˫˧ˮˣ˸ˮˢ ˱ˣ˯˧˞ 

ˣˤ ˢˡˣ˟˰ ˨˶ˣ˴˪ , ˢ˰˧˯ˮ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ˷˟ ˷ˣˬ˧˷ ˢ˷˰ˮ˸ˣ˧˲˴˸ ˫˧˪˪ˣ˩ˢ  ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟

˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ :

¶  ˸ˮ˷˟1996/97ï   ˢ˵˧˦˯˧˦˦˯˪ ˸˧ˤ˩˶ˬˢ ˢ˩˷˪ˢ ˸ˣ˧˶˥˞˟ ˰˴ˣ˟)"ˬ˪ˢ ˶˵˯"˯" ( 

¶  ˸ˮ˷˟2005/06ï   ˱ˣˮ ˢ˲˧ ˸˶˟˥ ˸ˣ˧˶˥˞˟ ˰˴ˣ˟)"˱ˣˮ ˢ˲˧ ˶˵˯"( 

 ˱ˣˮ ˢ˲˧ ˶˵˯ ˰˴ˣ˟ ˢ˟ ˸˧˲˶ˠˣ˞˧ˠˢ ˢ˯˧˶˲˪ ˫˞˸ˢ˟)˫˧˧ˮ˷ˢ ˭˧˟ˬ ˫˴ˬˣ˴ˬˢ ˶˵˯ˢ( , ˶ˣˤ˞ ˰˟˵ˮ

˶˵˥ˬˢ , ˸˞ ˪˪ˣ˩ˢ˫˴ˬˣ˴ˬˢ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ .˫ˮ˧ˢ ˶ˣˤ˞ˢ ˸ˣ˪ˣ˟ˠ : ˫˧˟ˣ˷˧˧ˢ ˸˞ ˪˪ˣ˩ ˭ˣ˲˴˟- 

˵˧˪˞˧˟ ˸˧˶˵ ,ˢ˶ˬ˦ ,˟˰˷ˣ ˪ˣ˟˞˩ ,˸˞ ˪˪ˣ˩ ˫ˣ˶ˡ˟ ˶ˢˬ ˫˶˩ˣ ˸˧˪˰ ˫˰ˮ˵ˣ˧ ˫˧˟ˣ˷˧ˢ"˪ , ˥˶ˤˬ˟

˷˧ˢ ˸˞ ˪˪ˣ˩˫˰˶˲˷ ˫˧˟ˣ ,˧˷˧ ˸ˬ˶ˣ ˭ˣ˰˟˦ ˸ˬ˯˟ x ˟˶˰ˬ˟ï ˭ˣ˩˧˸ˢ ˫˧ˢ. 

 ˢ˲ˬ1 ˶˵˥ˬˢ ˶ˣˤ˞ ˸˞ ˢˠ˧˴ˬ . 

ˢ˲ˬ 1 : ˫˴ˬˣ˴ˬˢ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ

Map 1: Small Haifa Metropolitan area 
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ˬ˪ˢ ˶˵˯"  ˯

 ˸ˮ˷˟ ˨˶˰ˮ ˧˴˶˞ˢ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯1996/7 .˰ ˰˴ˣ˟ ˢˤ ˶˵˯" ˸˧ˤ˩˶ˬˢ ˢ˩˷˪ˢ ˧

˵˪˥ ˢˣˣˢˬˣ ˢ˵˧˦˯˧˦˦˯˪ ˸˩˶˰ˬˬ ˫˧˶˵˯ ˶˷˞ ˣˡ˰ˣˮ ˸ˣˣˢ˪ ˯˧˯˟ ˭ˣˮ˩˸˪ ˸ˣ˩˶˰ˬ ˢ˶ˣ˟˥˸ 

˸ˣ˩˶˰ˬˣ ˸ˣˣ˪ˮ, ˷ˬ˷˪ˣ ˶ˣ˵ˬ˩ ˫˧ˮˣ˸ˮˢ ˪ˣˡˠˢ ˶˸ˣ˧˟ ˧˩˶˴˪ ˭ˣˮ˩˸ˢ ˧˸˶ˣ˟˥˸ˢ .˶˵˯ˢ ˸˶˦ˬ 

˸˧˶˵˧˰ˢ ˢˮ˧ˢ ˶ˣ˸˧˞ ˠˣ˴˧˧ˣ ˪˩ ˸ˣ˰ˣˮ˸ˢ ˸ˣ˧˸˶ˣ˟˥˸ˢ ˶ˣ˷˧˵ˣ ˭ˢ˧ˮ˧˟ ˭˧˟˪ ˫˧ˮ˧˧˲˞ˬ ˫˧˧˸˶˟˥-

 ˫˧˧˪˩˪˩)ˢ˵˧˦˯˧˦˦˯˪ ˸˧ˤ˩˶ˬˢ ˢ˩˷˪ˢ , ˫ˣ˯˶˲1141 ,2001(. ˳˶˞ˢ ˪˩˟ ˰˴ˣ˟ ˶˵˯ˢ ,

˫˴ˬˣ˴ˬˢ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˲˯˞ˮ˷ ˫˧ˮˣ˪˞˷ˢ ˭ˣ˟˷˥˟ ˣ˥˵˪ˮ ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ˣ.  ˶˲˯ˬ

˸ˢ ˸ˣ˧˲˴)˸˧˟ ˧˵˷ˬ (ˣˤ ˢˡˣ˟˰˪ ˸ˣ˧˦ˮˣˣ˪˶ˢ , ˭ˮ˧ˢ1,668. 

 ˳˶ˬ ˷ˡˣ˥˟ ˢ˪˥ˢ ˶˵˯ˢ ˪˷ ˢˡ˷ˢ ˸ˡˣ˟˰1996  ˶˞ˣ˶˟˲ ˷ˡˣ˥˟ ˢˬ˧˧˸˯ˢˣ1997 . ˶˵˯ˢ

˸˧˟ˢ ˧˵˷ˬ˟ ˫˧ˮ˲ ˪˞ ˫˧ˮ˲ ˰˴ˣ˟ ,˰ ˧˪˪˩ ˭ˣ˪˞˷ ˧ˣ˪˧ˬ ˪˷ ˭˲ˣ˞˟"ˡ˵ˣ˲ˢ ˧ , ˸ˣ˰˧˯ˮ ˭ˬˣ˧ ˸˶˞˷ˢˣ

˧ˬ˴˰ ˧ˣ˪˧ˬ˪ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟˪ .˶˵˯˟ ˢ˶˧˵˥ˢ ˧ˬ˧ ˶˲˯ˬ  ˭˧˟ ˫ˮ˧ˢ3-5 ˫˧ˬ˧ . ˪˩ ˣ˶˵˥ˮ ˶˵˯˟

˰ˣ˟˷ˢ ˸ˣˬ˧ ,˸˟˷ˣ ˧˷˧˷ ˧ˬ˧ ˪˪ˣ˩  .

˸ˣˬ˶ ˶˲˯ˬ˟ ˫˧ˮ˸˷ˬ ˣ˵ˡ˟ˮ ˶˵˯ˢ ˸˶ˠ˯ˬ˟  :

¶ ˫˧˞˟ˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˣ˪˪˩ ˦˶˲ˢ ˸ˬ˶˟ ˫˧ˮ˸˷ˬˢ :˪˧ˠ ,˭˧ˬ ,˳˶˞ ˢ˧˧˪˰ ˸ˮ˷ˣ ˢˡ˧˪ .˧ˮ˟ 15 

ˢ˪˰ˬˣ ˣ˷˵˟˸ˢ ˶ˣ˯ˬ˪ ˱˯ˣˮ˟ ,˫˧˦˶˲ ˪˰ ˟˴ˬ ˧˸˥˲˷ˬ ,˫˧ˡˣˬ˧˪ ˢˡˣ˟˰ˣ ) ˪˪ˣ˩ ˪˰ ˫˧ˮˣ˸ˮ

ˣ ˫˧ˡˣˬ˧˪ˢ ˫ˣ˵ˬ/ˢˡˣ˟˰ˢ ˣ˞ (˧ˮ˟ˣ 16 ˢ˪˰ˬˣ ˫˧˦˶˲ ˪˰ ˭ˣ˧˷˧˶  ˢˠ˧ˢˮˢ)˸ˣ˪˰˟ ,˵˸ˣˣ .( 

¶ ˫˧˞˟ˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˣ˪˪˩ ˸˧˟ˢ ˵˷ˬ ˸ˬ˶˟ ˫˧ˮ˸˷ˬˢ :˫˧˶ˣˠˬˢ ˫ˣ˵ˬ ˸˟ˣ˸˩ , ˶˲˯ˬ

˸˧˟ˢ ˵˷ˬˢ ˸ˣ˷˲ˮ , ˪˧ˠ˪ ˸˥˸ˬ ˫˧ˡ˪˧ ˶˲˯ˬ8 , ˧˟ˠ˪ ˫˧ˮˣ˸ˮˣ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ

 ˟˩˶ˢ ˧˪˩)ˣ˴˧˧ˢ ˸ˮ˷ ˶,˰ˣˮˬˢ ˥˲ˮ ,˟˩˶ˢ ˠˣ˯ ,˸ˣ˪˰˟ ,ˢˮ˷ˬ ˧ˠˢˮˣ ˧˶˵˧˰ ˠˢˣˮ .( 

¶ ˱˯ˣˮ˟ ,˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˧ˡ˧ ˪˰ ˣ˰˴ˣ˟˷ ˸ˣ˰˧˯ˮ˪ ˫˧˶ˣ˷˵ˢ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ , ˧ˮ˟8 ˢ˪˰ˬˣ . ˪˩˪

˰ ˸ˣ˥ˣˣˡˬˢ ˸ˣ˰˧˯ˮˢˬ ˸˥˞"˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˧ ,˫˧˞˟ˢ ˫˧ˮˣ˸ˮˢ ˣ˲˯˞ˮ :ˢ˰˧˯ˮˢ ˞˴ˣˬ , ˡ˰˧

ˢ˰˧˯ˮˢ ,ˢ˞˧˴˧ ˸˰˷ ,ˡ˰˧˪ ˢ˰ˠˢ ˸˰˷ ,ˢ ˧˰˴ˬ˞ˡ˰˧˪ ˢ˰ˠ , ˰ˠˣˮ˟ ˸ˣ˪˞˷ˣ ˢ˰˧˯ˮˢ ˸˶˦ˬ

 ˢ˧ˮ˥˪)ˢˮ˥ ˭˩˧ˢ ,?˫˪˧˷ ˫˞ˢˣ?.( 

 ˶˲˯ˬ ˥˲˯ˮ˟1 ˶˵˯ˢ ˧ˮˣ˪˞˷ ˫˧ˠ˴ˣˬ .

  ˱ˣˮ ˢ˲˧ ˶˵˯

 ˫˧ˮ˷ˢ ˭˧˟ ˨˶˰ˮ˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯2005-2006 ,˰ ˪ˢˣˮ"˰ ˰˴ˣ˟ˣ ˱ˣˮ ˢ˲˧ ˸˶˟˥ ˧" ˸˶˟˥ ˧

˶˧˵˯˸ . ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˰˴ˣ˟˷ ˫˧˧˸˶ˣ˟˥˸ ˫˧˶˵˯ ˨˶˰ˬˬ ˵˪˥ ˣˮ˧ˢ ˢˤ ˶˵˯˫˧˪˪ˣ˩ˣ ˢ˲˧˥ : ˶˵˯

˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ,˸ˣ˶ˢ˴ˣˬ ˸ˣ˲ˡ˰ˢ ˶˵˯ˣ ˫˧˧˰ˣ˴˵ˬ ˫˧ˠˢˮ ˶˵˯ .ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˶˵˯ , ˞˟

˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˨˶˰ˬ ˥ˣ˸˧˲ ˪˰ ˷ˠˡ˟ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˧˸˶ˣ˟˥˸ˢ ˪ˡˣˬˢ ˸˞ ˭˩ˡ˰˪ ˢ˶˦ˬ˟ ,
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˞˴ˣˬ ˢ˴˧˶˦ˬ ˸˧˧ˮ˟ ˶˷˲˞˪-˸ˣˮˣ˷ ˫ˣ˧ ˸ˣ˲ˣ˵˸˪ˣ ˫˧ˮˣ˷ ˢ˰˧˯ˮ ˧˰˴ˬ˞˪ ˡ˰˧ , ˸˞ ˶˸˞˪ ˭˩ˣ

˧˲˞ˬ˫˧ˮˣ˷ˢ ˫˧˰˴ˬ˞˟ ˫˧˰˯ˣˮˢ ˧ˮ˧ .˪˧˰˪ ˭˧ˣ˴˷ ˧˲˩ ,˫˴ˬˣ˴ˬˢ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˰˴ˣ˟ ˶˵˯ˢ .

˱ˣˮ ˢ˲˧ ˶˵˯ ˪˷ ˢˡ˷ˢ ˸ˡˣ˟˰ , ˳˶ˬ ˷ˡˣ˥˟ ˢ˪˥ˢ2005  ˳˶ˬ ˷ˡˣ˥˟ ˢˬ˧˧˸˯ˢˣ2006 .

ˢˤ ˶˵˯ ˸˶ˠ˯ˬ˟ , ˣˬˠˡˮ2,042  ˸˧˟ ˧˵˷ˬ) ˨ˣ˸ˬ223,074 ˶ˣˤ˞ˢ ˪˪˩˟ ˸˧˟ ˧˵˷ˬ ( ˫˧ˣˣˢˬˢ

-˩ 1% ˣ˶˦ˬ˟ ˸˧˟ˢ ˧˵˷ˬ ˪˪˩ˬ˭˧˪ˣ˲ .(˫˧ˮ˲ˣ˞ ˧ˮ˷˟ ˰˴ˣ˟ ˶˵˯ˢ : ˫˧˸˟˟ ˫˧ˮ˲ ˪˞ ˫˧ˮ˲ ˶˵˯

)1,274 ˸ˣ˧˲˴˸ ( ˧ˮˣ˲˪˦ ˶˵˯ˣ)˩- 746 ˸ˣ˧˲˴˸ .( ˢ˧ˢ ˶˵˯˟ ˢ˶˧˵˥ˢ ˧ˬ˧ ˶˲˯ˬ2 ˫˧ˬ˧ . ˶˵˯˟

˰ˣ˟˷ˢ ˸ˣˬ˧ ˪˩ ˣ˶˵˥ˮ ,˸˟˷ˣ ˧˷˧˷ ˧ˬ˧ ˪˪ˣ˩  .

˸ˣˬ˶ ˶˲˯ˬ˟ ˫˧ˮ˸˷ˬ ˣ˵ˡ˟ˮ ˶˵˯ˢ ˸˶ˠ˯ˬ˟  :

¶ ˫˧˞˟ˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˣ˪˪˩ ˦˶˲ˢ ˸ˬ˶˟ ˫˧ˮ˸˷ˬˢ :˪˧ˠ ,˭˧ˬ ,ˡˣˬ˧˪ ˸ˣˮ˷ , ˫ˣ˵ˬ ˸˟ˣ˸˩

˫˧˶ˣˠˬˢ , ˢˡˣ˟˰ˢ ˫ˣ˵ˬ ˸˟ˣ˸˩)ˡ˟ˣ˰ˣ ˢˡ˧ˬ˟/˸ ,ˡ˟ˣ˰ ˞˪ ˫˞/ ˸ï ˨˩˪ ˢ˟˧˯ˢ( , ˪˰ ˸ˣ˪˰˟

ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶˟ ˵˸ˣˣ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ . 

¶ ˫˧˞˟ˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˣ˪˪˩ ˸˧˟ˢ ˵˷ˬ ˸ˬ˶˟ ˫˧ˮ˸˷ˬˢ :˸˧˟ˢ ˵˷ˬˢ ˸ˣ˷˲ˮ ˶˲˯ˬ , ˶˲˯ˬ

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ,˟˩˶ˢ ˧˪˩ ˧ˠˣ˯ ,˟˩˶ˢ ˧˪˩ ˪˰ ˸ˣ˪˰˟ ,˶ˣ˴˧˧ˢ ˸ˮ˷ , ˰ˣˮˬˢ ˥˲ˮ

 ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢˣ)˟- 5 ˸ˣ˧˶˷˲˞ ˸ˣˬ˶ .( 

¶ ˱˯ˣˮ˟ ,˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˧ˡ˧ ˪˰ ˣ˰˴ˣ˟˷ ˸ˣ˰˧˯ˮ˪ ˫˧˶ˣ˷˵ˢ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ ,˧ˮ˟ 8  ˢ˪˰ˬˣ) ˶˵˯˟

ˡ˟˪˟ ˶˵˯ˮˢ ˧ˡ˧ ˪˰ ˣ˰˴ˣ˟˷ ˸ˣ˰˧˯ˮˢ ˪˰ ˵˶ ˶˟ˣˡˬ ˧ˮˣ˲˪˦ˢ .( ˸ˣ˰˧˯ˮˢˬ ˸˥˞ ˪˩˪

˸ˣ˥ˣˣˡˬˢ ,˫˧˞˟ˢ ˫˧ˮˣ˸ˮˢ ˣ˲˯˞ˮ :ˢ˞˧˴˧ ˸˰˷ ,ˡ˰˧˪ ˢ˰ˠˢ ˸˰˷ ,ˢ˰˧˯ˮˢ ˞˴ˣˬ , ˡ˰˧

ˢ˰˧˯ˮˢ ,ˢ˰˧˯ˮˢ ˸˶˦ˬˣ ˡ˰˧˪ ˢ˰ˠˢ ˧˰˴ˬ˞ . 

 ˶˲˯ˬ ˥˲˯ˮ˟2 ˶˵˯ˢ ˧ˮˣ˪˞˷ ˫˧ˠ˴ˣˬ . ˥ˣ˪14 ˴˸ˢ ˶˲˯ˬ ˸˞ ˠ˧˴ˬ ˡ˥˞ ˪˩˟ ˷˧˷ ˸ˣ˧˲

˫˧˟ˣ˷˧˧˪ ˢ˵ˣ˪˥ ˧˲ ˪˰ ˫˧˶˵˯ˢˬ  .
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˥ˣ˪ 14 : ˫˧˟ˣ˷˧˧˪ ˢ˵ˣ˪˥ ˧˲ ˪˰ ˫˧˶˵˯ˢ ˧ˮ˷˟ ˸ˣ˧˲˴˸ˢ ˶˲˯ˬˣ ˫˧˟˷ˣ˸ ˶˲˯ˬ

Table 14: Population and number of observations in both surveys by municipals 

˟ˣ˷˧˧ˢ ˫˷  ˢ˧˧˯ˣ˪˩ˣ˞1995
20

  ˢ˧˧˯ˣ˪˩ˣ˞2005
21

 
˶˲˯ˬ ˧˵˷ˬ ˸˧˟ 
˶˵˯˟ ˬ˪ˢ" ˯
)1996( 

˶˲˯ˬ ˧˵˷ˬ ˸˧˟ 
˶˵˯˟  ˱ˣˮ ˢ˲˧
)2006( 

ˢˬ˪˷ ˸˟ 322 408 0 1 

˸˧˪˸˰ 4,149 4,500 13 48 

ˡˣˢ ˭˧˰ 336 486 13 4 

˶ˣˠ˧ 1,043 1,100 18 18 

˧˷˧ ˸ˬ˶ 3,526 5,400 15 20 

˭ˮ˥ˣ˧ ˸ˬ˶ 671 735 0 11 

˸˧˪˧˰ ˫˰ˮ˵˧ 9,506 18,810 27 38 

˪ˬ˶˩ ˭˧˰ 440 410 0 1 

˪˞ ˸˧˪˞ˡ-˪ˬ˶˩ 11,563 13,800 27 6
22
 

˪ˣ˟˞˩ 6,997 9,200 14 28 

˭˧˪˟˰˞ 8,174 10,500 15 20 

˞˧˲˯˰ 8,220 9,810 12 30
23

 

˶ˢˬ ˫˶˩"˪ 352 499 0 3 

ˢ˲ˣ˶˴ 444 489 12 1 

˪ˬ˶˩ ˰˟ˠ 469 798 0 4 

˫˧˯˩˶ 5,786 8,409 11 19 

˪ˬ˶˩ ˸˶˧˦ 17,346 18,860 48 50 

˭ˣ˰˟˦ ˸˧˶˵ 12,494 13,726 34 31 

˶˷ˮ 18,454 21,304 55 57 

ˢ˲˧˥ 251,220 267,045 831 1,139 

˞˸˞ ˸˧˶˵ 42,668 49,217 117 139 

˭˧˵˴ˣˬ ˸˧˶˵ 33,350 39,762 107 102 

˫˰˶˲˷ 24,223 32,799 50 49 

ˢ˶ˬ˦ 19,121 25,968 29 36 

˵˧˪˞˧˟ ˸˧˶˵ 34,816 36,651 108 97 

˫˧ ˸˧˶˵ 38,311 37,550 112 90 

ˢ˯"˩ 554,001 628,236 1,668 2,042 

 

                                                 
20

  ˫˧˧˦˯˧˦˦˯ ˫˧˶ˣˤ˞˟ˣ ˫˧˟ˣ˷˧˧˟ ˸˧˟ ˧˵˷ˬˣ ˢ˧˧˯ˣ˪˩ˣ˞ ˳˟ˣ˵ ˨ˣ˸ˬ ,˸ˣ˶˥˟ˮ ˸ˣ˧˲˶ˠˣˬˡ ˸ˣˮˣ˩˸ ˧˲˪ ,ˬ˪ˢ ˶˸˞" ˯
˸˟ˣ˸˩˟ :http://cbs.gov.il/mifkad/tables/pirsom7a/t2p352.xls  

21
  ˬ˪ˢ ˶˸˞ ˫˧˟ˣ˷˧˧˟ ˢ˧˧˯ˣ˪˩ˣ˞ ˳˟ˣ˵ ˨ˣ˸ˬ"˸˟ˣ˸˩˟ ˯ :

http://cbs.gov.il/www/publications/local_authorities2005/excel/p_libud.xls   
22

   ˸ˮ˷˟ ˨˶˰ˮ˷ ˶˵˯˟2006 ˪˞ ˸˧˪˞ˡˣ ˞˧˲˯˰ ˫˧˟ˣ˷˧˧ˢ- ˡ˥˞ ˟ˣ˷˧˧˩ ˣˬˠˡˮ ˪ˬ˶˩
23

   ˸ˮ˷˟ ˨˶˰ˮ˷ ˶˵˯˟2006 ˪˞ ˸˧˪˞ˡˣ ˞˧˲˯˰ ˫˧˟ˣ˷˧˧ˢ- ˡ˥˞ ˟ˣ˷˧˧˩ ˣˬˠˡˮ ˪ˬ˶˩

http://cbs.gov.il/mifkad/tables/pirsom7a/t2p352.xls
http://cbs.gov.il/www/publications/local_authorities2005/excel/p_libud.xls
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˟ ˫˧ˮˣ˸ˮˢ ˥ˣ˸˧ˮˬ ˥ˣ˪14 ˧˩ ˢ˪ˣ˰ :

¶ ˢˬˣˡ ˫˧˶˵˯ˢ ˧ˮ˷˟ ˫ˠˡˬˢ ˪ˡˣˠ ,˩ ˪˰ ˡˬˣ˰ˣ- 1% ˵ˡ˟ˮˢ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˪˪˩ˬ . 

¶  ˸ˮ˷˟ ˫˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˢˬ˧ˠˡˢ ˤˣ˥˞2006  ˫˧˧˟˶˰ ˫˟ˣ˷˧˧˟ ˢˬ˧ˠˡˢ ˤˣ˥˞ˬ ˶˸ˣ˧ ˪ˣˡˠ- 

 ˫˧˧˟˶˰ ˫˧˟ˣ˷˧˧˟˷ ˡˣ˰˟)˸˧˧˪˞ˡ ˪ˬ˶˩ ˪˞ ,˪ˣ˟˞˩ ,˭˧˟˪˰˞ ,ˢ˧˧˲˯˰ ,ˢ˶ˬ˦ˣ ˫˰˶˲˷( , ˪˥

˩ ˪˷ ˪ˣˡ˧ˠ- 30% ˫˧ˮ˷ ˫˸ˣ˞ ˭˧˟ ˫˧˟˷ˣ˸ˢ ˶˲˯ˬ˟ , ˫˧˟ˣ˷˧˧˟ ˣˬˠˡˮ˷ ˸˧˟ˢ ˧˵˷ˬ ˶˲˯ˬ

˩˟ ˵˶ ˪ˡˠ ˢ˪˞- 15% )ˬ- 147 ˪- 169 .( ˫˧˶˥˞ˢ ˫˧˟ˣ˷˧˧˟)˧ˡˣˢ˧ ˧˲ˣ˞ ˧˪˰˟ ( ˪˷ ˪ˣˡ˧ˠ ˪˥

-˩ 11% ˞˟ ˣˬˠˡˮ˷ ˸˧˟ˢ ˧˵˷ˬ ˶˲˯ˬ ˣ˪˧˞ˣ ˢ˧˧˯ˣ˪˩ˣ˞˟˩˟ ˪ˡˠ ˫˧˟ˣ˷˧˧ ˫˸ˣ- 23% )ˬ- 

1,521 ˪- 1,873 .(

 ˫˧˶˵˯ˢ ˧ˮ˷ ˭˧˟ ˫˧˧˸ˣˢˬ ˫˧˪ˡ˟ˢ

ˣˤ ˢˡˣ˟˰˪ ˸ˣ˯˥˧˧˸ˢ˟ ,ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ˷ ˭˧˟ ˫˧˧˶˵˧˰ ˫˧˪ˡ˟ˢ ˧ˮ˷ ˫ˮ˷˧ :

¶  ˸ˣ˧˶ˣ˦ˣˬ ˞˪ ˸ˣ˰˧˯ˮï  ˪ˠ˶˟ ˸ˣ˩˧˪ˢ ˪˰ ˫ˠ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ ˱ˣˮ ˢ˲˧ ˶˵˯˟)ˬ ˶˸ˣ˧- 10 ˸ˣ˵ˡ (

 ˫˧˧ˮ˲ˣ˞ ˪˰ ˢ˟˧˩˶ ˫ˠ ˭˩ˣˬ˪ˢ  ˶˵˯ ˸ˬˣ˰˪"ˢ˪˞ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ ˞˪ ˣ˟ ˯. 

¶  ˢ˯ˮ˩ˢ ˸ˬ˶ï ˸˧˟ˢ ˵˷ˬ ˸˯ˮ˩ˢ˪ ˰ˠˣˮ˟ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ ˱ˣˮ ˢ˲˧ ˶˵˯˟ ,˪ ˢ˵ˣ˪˥ ˧˲ ˪˰- 5 

˸ˣ˧˶ˣˠ˦˵ ,ˬ˪ˢ ˶˵˯ ˸ˬˣ˰˪"ˢ˯ˮ˩ˢ ˧ˮˣ˸ˮ ˣ˲˯˞ˮ ˞˪ ˣ˟ ˯ .

 ˫˧ˬ˧˪˷ˬ ˫˧ˮˣ˸ˮ

˪˧˰˪ ˣ˶˞ˣ˸˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˧˶˵˯˪ ˱˯ˣˮ˟ ,˫˧˲˯ˣˮ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ ,ˬ ˧˶ˠ˞ˬ ˨ˣ˸ˬ˫˧ˬ˧˧˵ ˰ˡ˧ ,

ˣˤ ˢˡˣ˟˰˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˪˷ ˢˬ˪˷ˢ ˫˧ˣˣˢˬˢ .ˢ˪˞ ˫˧ˮˣ˸ˮˬ ˵˪˥ , ˸˲ˣ˵˸˟ ˵˶ ˫˧ˮ˧ˬˤ ˣ˧ˢ

ˡ˟˪˟ ˢˤ ˶˵˯ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟˟ ˣ˪˪˩ˮ ˨˩˧˲˪ˣ ˱ˣˮ ˢ˲˧ ˪˷ ˶˵˯ˢ .ˣ˪˪˩ ˫˧˲˯ˣˮˢ ˫˧ˮˣ˸ˮˢ :

¶ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˰ˣˮ˸ ˶ˣˤ˞ ˪˩˟ ˫˧˟˷ˣ˸ˢ ˶˲˯ˬ ˪˷ ˢ˵˧ˡ˟ , ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˟ˣ˷˧˥ ˨˶ˣ˴˪

˞ ˪˩˟ˢ˰ˣˮ˸ ˶ˣˤ. 

¶  ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˰ˣˮ˸ ˶ˣˤ˞ ˪˩˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˧ˣˣ˵˟ ˸ˣ˧˪˰ˢ ˶˲˯ˬï  ˸˞ ˠ˴˧˧ˬˢ ˭ˣ˸ˮ

˶ˣˤ˞ ˣ˸ˣ˞˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶. 

¶  ˳˶˞˟ ˸ˣ˧˷˞˶ ˫˧˶˰ ˭˧˟ˣ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˰ˣˮ˸ ˧˶ˣˤ˞ ˭˧˟ ˢ˰˧˯ˮ ˧˵˥˶ˬ ˟ˣ˷˧˥ï  ˟ˣ˷˧˥ ˨˶ˣ˴˪

˰ ˫˧˰˴ˣ˟ˬˢ ˫˧˶˟˦˴ˬ ˢ˰˧˯ˮ ˧˵˥˶ˬ"ˢ ˧˵˷ˬ ˧ˮ˟ ˧˸˧˟. 

¶  ˫˧ˢ ˧ˮ˲ ˪˰ˬ ˫˧˟ˣ˷˧˧ˢ ˢ˟ˣˠï  ˸ˬ˶ ˪˰ ˟ˣ˷˧˧ˢ ˪˷ ˢ˧˲˶ˠˣ˲ˣ˦ˢ ˪˷ ˢ˰˲˷ˢˢ ˸ˮ˧˥˟ ˨˶ˣ˴˪

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ. 

¶  ˫ˣ˞˪ ˧˲˪ ˢ˵ˣ˪˥˟ ˫˧˟ˣ˷˧˧˟ ˢ˧˧˯ˣ˪˩ˣ˞ï  ˪˰ ˟ˣ˷˧˧ˢ ˪˷ ˫ˣ˞˪ˢ ˪˷ ˢ˰˲˷ˢˢ ˸ˮ˧˥˟ ˨˶ˣ˴˪

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ .
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 ˥ˣ˪15 ˫˶ˣ˵ˬˣ ˢ˪˞ ˫˧ˮˣ˸ˮ ˸˞ ˠ˧˴ˬ  .

 

˥ˣ˪ 15 : ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˧˶˵˯˪ ˫˧ˬ˧˪˷ˬ ˫˧ˮˣ˸ˮ

Table 15: complementary data to the traveling habits surveys 

  ˶ˣ˵ˬ 

˭ˣ˸ˮ ˬ˪ˢ ˶˵˯"˯ ˱ˣˮ ˢ˲˧ ˶˵˯ 

˶˲˯ˬ ˫˧˟˷ˣ˸ ˪˩˟ ˶ˣˤ˞  ˢ˰ˣˮ˸ /˫˧˶ˣˤ˞ ˫˧˦˯˧˦˦˯ ˬ˪ˢ ˶˸˞"˯ ˱ˣˮ ˢ˲˧ ˸˶˟˥ 

ˢ˯" ˶ˣˤ˞ ˪˩˟ ˯ˣ˟ˣ˦ˣ˞ ˧ˣˣ˵˟ ˸ˣ˧˪˰ ˩˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˰ˣˮ˸ ˫˧ˮˣ˸ˮ ˭˧˞ ˱ˣˮ ˢ˲˧ ˸˶˟˥ 

˧˵˥˶ˬ ˢ˰˧˯ˮ ˭˧˟ ˧˶ˣˤ˞ ˢ˰ˣˮ˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ 
˟ˣ˷˧˥ ˪˰ ˯˧˯˟ 
˸ˮ˩ˣ˸ ˡ˞˵˯ˮ˞˶˦ 

˟ˣ˷˧˥ ˪˰ ˯˧˯˟ 
˸ˮ˩ˣ˸ ˡ˞˵˯ˮ˞˶˦ 

˧˵˥˶ˬ ˢ˰˧˯ˮ ˭˧˟ ˫˧˶˰ ˸ˣ˧˷˞˶ ˳˶˞˟ ˧˴˶˞ ˪ˡˣˬ ˧˴˶˞ ˪ˡˣˬ 

˫˧ˢ ˧ˮ˲ ˪˰ˬ ˫˧˟ˣ˷˧˧ˢ ˢ˟ˣˠ ˬ˪ˢ ˶˸˞"˯ ˬ˪ˢ ˶˸˞"˯ 

ˢ˧˧˯ˣ˪˩ˣ˞ ˫˧˟ˣ˷˧˧˟ ˢ˵ˣ˪˥˟ ˧˲˪ ˫ˣ˞˪ ˬ˪ˢ ˶˸˞"˯ ˬ˪ˢ ˶˸˞"˯ 

 

5.3. ˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸˧˧ˮ˟ 

ˢˤ ˵˶˲ ,˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸˧˧ˮ˟ ˭˲ˣ˞ ˸˞ ˦˶˲˧ .

˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸ˮ˩ˢ ˸˶ˠ˯ˬ˟ ,˫˧˧ˬ˪ˣˠˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˶˲˷˪ˣ ˭˵˸˪ ˨˶ˣ˴ ˢ˧ˢ , ˟˪˷˪ ˭˩ˣ

˫ˡˣ˵ ˟˪˷˟ ˣ˪˟˵˸ˢ˷ ˫˧ˮˣ˷ ˰ˡ˧ˬ ˸ˣ˶ˣ˵ˬ ˶˲˯ˬ ˭˧˟ . ˸˞ ˫˧˪˷ˢ˪ ˢ˶˦ˬ˟ ˞˟ ˢˤ ˨˧˪ˢ˸

˳˟ˣ˵˟ ˶˯˥ˢ ˰ˡ˧ˬˢ ,ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ˭ˣ˥˟˪ ˣˮˮˣ˴˶˟˷ ˫˧˷ˡ˥ ˫˧ˮ˸˷ˬ ˟˷˥˪ ˭˩ˣ .˨˩ ˨˶ˣ˴˪ ,

˫˧˥ˣ˸˧ˮ ˶˲˯ˬ ˣ˰˴ˣ˟ ˫˧ˮˣ˷ˢ ˫˧ˮˣ˸ˮˢ ˪˷ ˫˧ˡˣ˟˧˰ˣ .ˢˤ ˵˶˲ ,ˢ˰˴ˣ˟˷ ˢˡˣ˟˰ˢ ˸˞ ˦˶˲ˬ , ˫˶˦

˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˪ˣ˧˩  .

1.5.3.  ˸˧˟ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢ

 ˸ˮ˷˟ ˱ˣˮ ˢ˲˧ ˪˷ ˶˵˯˟ ˵˶ ˵ˡ˟ˮ ˢˤ ˢˮ˸˷ˬ2006 .˶˵˯ˢ ˸˶ˠ˯ˬ˟ , ˭˧˧˴˪ ˫˧˶˵˯ˮˢ ˣ˷˵˟˸ˢ

˟ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˸˞- 5  ˸ˣ˧˶ˣˠ˦˵)˰˴ˣˬˬˢˬ ˶˸ˣ˧ ˢ˟˶ˢ ,˰˴ˣˬˬˢˬ ˶˸ˣ˧, 

˵˷ˬ˟ ˰˴ˣˬˬˢ ,˰˴ˣˬˬˢˬ ˸ˣ˥˲ ˢ˟˶ˢˣ ˰˴ˣˬˬˢˬ ˸ˣ˥˲ .( ˨ˣ˸ˬ2,042 ˫˧ˮˣ˪˞˷ˢ ,-˩ 12% 

)252 ˫˧ˮˣ˪˞˷ (ˣˤ ˢ˟ˣ˷˸ ˪˰ ˸ˣˮ˰˪ ˣ˟˶˯ ˫˧˪˞˷ˮˢˬ.  ˸˧˟ˢ ˧˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ

ˢ˪˞ ˩ ˢ˧ˢ- 0.85 ) ˸˰˴ˣˬˬˢ ˢ˯ˮ˩ˢ ˸ˣ˪˰˟ ˸ˣ˥˲˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˟ˣ˶˵

˵˷ˬ˟( .
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˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪ˬˬ ˸ˮ˧˥˟˟˶˵˯ˢ ˧˞˴ , ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˢˮ˸˷ˬˢ ˭˧˟ ˢˢˣ˟ˠ ˢ˧˴˪ˣ˶ˣ˵ ˢ˞˴ˬˮ

 ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˭˧˟˪ ˸˧˟ˢ ˵˷ˬ)ˢ˞˶  ˫˧˷˶˸21( , ˨˶ˣ˴ˢ ˢ˪˰"˨˧˧˷˪ " ˧˵˷ˬ ˸˞

ˢ˰ˣˡ˧ ˢˮ˧˞ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˫ˢ˟ ˸˧˟ˢ ,˸˧˟ ˵˷ˬ ˪˩˪ ˶˸ˣ˧˟ ˢˬ˧˞˸ˬˢ ˢ˯ˮ˩ˢˢ ˸ˣˬ˶ˬ ˸˥˞˪ ,

˨˷ˬˢ˟ ˦˶ˣ˲˧˷ ˧˲˩ . 

 

˫˧˷˶˸ 21 : ˢ˯ˮ˩ˢ ˸ˬ˶ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬ ˟˩˶ ˧˪˩ ˶˲˯ˬï  ˱ˣˮ ˢ˲˧ ˶˵˯

Figure 21: average numbers of cars in household 

 

 

˫˧˟˪˷ ˧ˮ˷˟ ˢ˰˴ˣ˟ ˶˸ˣ˧˟ ˢˬ˧˞˸ˬˢ ˢ˧˶ˣˠ˦˵˪ ˸˧˟ˢ ˧˵˷ˬ ˨ˣ˧˷ :

˭ˣ˷˞˶ˢ ˟˪˷˟ ,˸˰˴ˣˬˬˢ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˪˷ ˢ˵˧ˡ˟ ˢ˸˷˰ˮ , ˢ˰ˣˡ˧ ˫ˢ˟ ˸˧˟ˢ ˧˵˷ˬ ˪˩ ˪˷

ˢ˯ˮ˩ˢˢ ˸ˬ˶ ,˸˧˟ ˵˷ˬ ˪˩˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˫˞˸ˢ˟ . ˥ˣ˪16 ˫˧˞˴ˬˬˢ ˸˞ ˠ˧˴ˬ .

˥ˣ˪ 16 :ˬ˟ ˸˰˴ˣˬˬˢ ˢ˯ˮ˩ˢˢ ˸ˬ˶"˟ ,˧˲˪ ˬ ˸ˣ˷˶˟˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ" ˟)˱ˣˮ ˢ˲˧ ˶˵˯ (

Table 16: level of average income in a household, by number of cars (yefe nof survey) 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˵˷ˬ˟ ˸˧˟ 
  ˶˲˯ˬ

˸ˣ˧˲˴˸ 

˸ˬ˶ ˢ˯ˮ˩ˢˢ ˸˰˴ˣˬˬˢ ˵˷ˬ˟  ˸˧˟

)5-  ˢ˩ˣˬˮ ˧˩ˢ ,1-  ˢˢˣ˟ˠ ˧˩ˢ( 

0 599 4.07 

1 837 3.17 

2 317 2.23 

3 37 2.03 

ˢ˯"˩/ ˰˴ˣˬˬ1790 3.28 

1.97

1.43

1.00

0.51
0.37

R
2
 = 0.9803

0.00

0.50

1.00

1.50

2.00

2.50

˶˸ ˣ˧ s˟ ˶s

˰˴ˣˬˬ ˢˬ

˰˴ˣˬˬ ˢˬ  ˶˸ ˣ˧˵˷ ˬ˟  ˰˴ ˣˬˬ ˢ˸x˥˲

˰˴ˣˬˬ ˢˬ

˸x˥˲  s˟ ˶s

˰˴ˣˬˬ ˢˬ

˸˧˟s  ˵˷  ˬ˷˪  s˯ ˮ˩ˢs  ˸ˬ˶

˸˧
 ˟˵˷
ˬ˟
 ˰˴
ˣˬ
ˬ˟
 ˟˩
˶s
 ˧˪
 ˩˶˲
˯ˬ
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 ˭˸˧ˮ˩ ˪˰ ˢˡˬ˰ ˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ˢ ˧˵˷ˬ˟ ˸˰˴ˣˬˬˢ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˧˩ ˸ˣ˞˶˪- 4 , ˸˧˟ ˧˵˷ˬ˟

˩ ˪˰ ˡ˥˞ ˟˩˶ ˫˰- 3  ˸ˣ˪˰˟ ˸˧˟ ˧˵˷ˬ˟ˣ2  ˣ˞3 ˩ ˪˰ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˢˡˬ˰ ˟˩˶ ˧˪˩- 2 . ˫˧ˮˣ˸ˮ

 ˵˷ˬ˟ ˷˧ ˨˩ ˶˸ˣ˧ ˢˢˣ˟ˠ ˸˧˟ˢ ˵˷ˬ˟ ˢ˯ˮ˩ˢˢ ˸ˬ˶˷ ˪˩˩˷ ˢ˥ˮˢˢ ˸˞ ˭˟ˣˬ˩ ˫˧ˬ˞ˣ˸ ˢ˪˞

˟˩˶ ˧˪˩ ˶˸ˣ˧ ˸˧˟ˢ .

˟˪˷˟ ˧ˮ˷ ,ˢ˰ˣˡ˧ ˢ˸˧˧ˢ ˞˪ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˫ˢ˟ ˸˧˟ˢ ˧˵˷ˬ ˣ˵˪ˣ˥ , ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˫˞˸ˢ˟

ˮˢ ˸˧˟ˢ ˧˵˷ˬˬ ˡ˥˞ ˪˩˟" ˪ï 0 ,1 ,2+ , ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˪˷ ˫˧˩˶˰ˢ ˣ˟˴ˣˢˣï 4 ,3 ,2  ˢˬ˞˸ˢ˟

˸˧˟ ˵˷ˬ ˪˩˪ . ˥ˣ˪17 ˮˢ ˸ˣ˧˶ˣˠ˦˵ˢˬ ˸˥˞ ˪˩˟ ˸ˣ˧˲˴˸ˢ ˶˲˯ˬ ˸˞ ˠ˧˴ˬ"˪ .

˥ˣ˪ 17 :ˢ ˸ˬ˶ˬ˟ ˢ˟˴ˣˢ˷ ˢ˯ˮ˩ˢ" ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˢ˰ˣˡ˧ ˢ˸˧˧ˢ ˞˪ ˫ˢ˟ ˟)˱ˣˮ ˢ˲˧ ˶˵˯ (

Table 17: The input level of average income in a household with unknown income level 
(yefe nof survey) 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˵˷ˬ˟ ˸˧˟ 
  ˶˲˯ˬ

˸ˣ˧˲˴˸ 
˳˟ˣ˵˟ ˢ˟˴ˣˢ˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ 

0 70 4.00 

1 118 3.00 

2 58 2.00 

3 6 2.00 

˪˪ˣ˩ ˫ˣ˩˯ 252   

 

2.5.3.  ˸˧˟ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˰˴˧ˢ

˧˦˶˲ˢ ˟˩˶˟ ˢ˰˧˯ˮ˪ ˢ˟˧˦ˮ˶˦˪˞ ˸˧˟ˢ ˵˷ˬ˪ ˸˶˷˲˞ˬ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˪ ˸ˣ˷˧ˠˮˢ . ˢˬˣˡ˟

ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˪˷ ˢˮ˸˷ˬ˪ , ˱ˣˮ ˢ˲˧ ˶˵˯ ˸˲ˣ˵˸˪ ˵˶ ˭˧ˬˤ ˢ˧ˢ ˢˤ ˭ˣ˸ˮ ˫ˠ) ˸ˮ˷2005 .(

ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ , ˢ˷˰ˮ ˫˧˯ˣ˟ˣ˦ˣ˞˟ ˫˧˰˯ˣˮ ˶˵˯˟ ˷ˣˬ˧˷)On Board ( ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˨˶˰ˮ˷

 ˸ˮ˷˟ ˢ˲˧˥2005 , ˪˩ˬ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ ˫˧ˣˣ˵˪ ˫˧˪ˣ˰ ˶˲˯ˬ ˧˟ˠ˪ ˰ˡ˧ˬ ˱˯˞ˮ ˣ˸˶ˠ˯ˬ˟ˣ

ˢ˰ˣˮ˸ ˶ˣˤ˞  .

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˰˴˧ˢ ˪˷ ˢ˰˲˷ˢˢ ˸˵˧ˡ˟ ˨˶ˣ˴˪ ,˭ˣ˷˞˶ ˟˪˷˟ ˟˷ˣ˥ , ˡˡˬ

˟˷ˣ˸ ˪˩˪ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˧ˣˣ˵˪ ˧ˬˣ˧ ˸ˣ˧˪˰ ˶˲˯ˬ ˪˷ ,ˢ˰ˣˮ˸ ˶ˣˤ˞ ˪˩˟ ,˶ˬˣ˪˩ , ˭˧˟ ˯˥˧ˢ

˶ˣˤ˞ ˣ˸ˣ˞˟ ˫˧˟˷ˣ˸ˢ ˶˲˯ˬ ˭˧˟˪ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ ˫˧ˣˣ˵˪ ˫˧˪ˣ˰ˢ ˶˲˯ˬ , ˪˷ ˸ˣ˷˧ˠˮˢ ˡˡˬ˩

˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˶ˣˤ˞ ˣ˸ˣ˞˟ .˶˸ˣ˧ ˢˣ˟ˠ ˢˤ ˯˥˧˷ ˪˩˩˷ ˢˮ˧ˢ ˢˡˣ˟˰ˢ ˸˥ˮˢ , ˸ˬ˶ ˨˩

˶˸ˣ˧ ˢˢˣ˟ˠ ˶ˣˤ˞ ˣ˸ˣ˞˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ  .

˧ˮ˷ ˟˪˷˟ ,˸ˣ˴ˣ˟˵ ˧˸˷˪ ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˩ ˣ˵˪ˣ˥ ,˭ˣ˷˞˶ˢ ˟˪˷ˢ ˸ˣ˞˴ˣ˸ ˯˧˯˟ ˪˰ . ˢ˴ˣ˟˵˟

˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˫ˢ˟ ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˩ ˣ˴˟ˣ˷ ˢˮˣ˷˞˶ˢ  ˭ˣ˧˴˥ˢˬ ˢˢˣ˟ˠ



 

69 

 

 ˢˮ˧ˢ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˫ˢ˟ ˸˧˟ˢ ˧˵˷ˬ ˣ˴˟ˣ˷ ˢ˧˧ˮ˷ˢ ˢ˴ˣ˟˵˟ ˣ˪˧˞ˣ

˭ˣ˧˴˥ˢˬ ˢ˩ˣˬˮ  .

 

3.5.3.  ˢ˰˧˯ˮ ˵˥˶ˬ

˞˴ˣˬ ˸ˣˡˣ˵ˮ ˧˸˷ ˪˩ ˭˧˟ ˢ˰˧˯ˮˢ ˵˥˶ˬ ˸ˡ˧ˬ˞-ˡ˰˧ , ˸ˣ˴˧˶˦ˬ ˧˸˷˟ ˷ˣˬ˧˷ ˸ˣ˰˴ˬ˞˟ ˢ˸˷˰ˮ

 ˫˧˵˥˶ˬï ˭˧˪ˣ˲ˣ˶˦ˬˢ ˨ˣ˸˟ ˢ˰ˣˮ˸ ˧˶ˣˤ˞ ˭˧˟ ˫˧˵˥˶ˬ ˸˴˧˶˦ˬ24 ,x ˭˧˟ ˫˧˵˥˶ˬ ˸˴˧˶˦ˬ

˳˶˞˟ ˫˧˟ˣ˷˧˧25  .

˫˧˩˶ˡˢ ˸˷˶ ˪˰ ˯˯ˣ˟ˬ ˢ˰˧˯ˮˢ ˵˥˶ˬ ˟ˣ˷˧˥ ˸ˣ˴˧˶˦ˬˢ ˧˸˷˟ ,˧˶˧ˣˣ˞ˢ ˵˥˶ˬˢ ˪˰ ˞˪ˣ , ˭˧˟

 ˶ˣˤ˞ ˪˩ ˪˷ ˡ˟ˣ˩ˢ ˤ˩˶ˬ)Centroid .(˭˧˪ˣ˲ˣ˶˦ˬˢ ˨ˣ˸˟ , ˸˦˶ˣ˲ˬ ˢˬ˶˟ ˢ˰˧˯ˮˢ ˧˵˥˶ˬ ˣ˟˷ˣ˥

ˢ˰ˣˮ˸ ˧˶ˣˤ˞ ˪˷ ,˭˧˪ˣ˲ˣ˶˦ˬ˪ ˳ˣ˥ˬ ˸ˣ˰˧˯ˮ˟ ˣ˪˧˞ˣ ,˧˯ˮˢ ˵˥˶ˬ ˟˷ˣ˥˸ˣ˧˦ˮˣˣ˪˶ˢ ˫˧˶˰ˢ ˭˧˟ ˢ˰ .

 ˢ˪˪˩ ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˷ ˫˧˵˥˶ˬˢ ˸˴˧˶˦ˬ227  ˶˵˯˟ ˣ˶ˡˠˣˢ ˶˷˞ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˫˧˶ˣˤ˞

˱ˣˮ ˢ˲˧ . ˢ˪˪˩ ˫˧˟ˣ˷˧˧ˢ ˸˴˧˶˦ˬ155 ˳˶˞ˢ ˧˟˥˶˟ ˫˧˶˰ ˧ˤ˩˶ˬ ˸ˣˠ˴˧˧ˬˢ ˸ˣˬˣ˷˶   .

 ˫˧˟˪˷ ˧ˮ˷ ˦˰ˬ˪ ˫˧ˮˣ˸ˮˢ ˧˯˧˯˟ ˧ˮ˷˟ ˫˧ˬˣˡ ˣ˧ˢ ˸ˣ˰˧˯ˮˢ ˧˵˥˶ˬ ˟ˣ˷˧˥˪ ˢˡˣ˟˰ˢ ˧˟˪˷

ˬ˪ˢ ˶˵˯ ˧ˮˣ˸ˮ ˪˰ ˢˡˣ˟˰˪ ˣ˲˯ˣˮ˷" ˯ï  ˟ˣ˷˧˥ˣ ˢ˰ˣˮ˸ ˧˶ˣˤ˞˪ ˫˧˧˦˯˧˦˦˯ ˫˧˶ˣˤ˞ ˪˷ ˢ˶ˬˢ

˫˧ˮˣ˸ˮ˟ ˶˯ˣ˥ ˪˷ ˫˧˶˵ˬ˟ ˢ˰˧˯ˮ ˧˵˥˶ˬ .˫˧˦˶ˣ˲ˬˢ ˢˡˣ˟˰ˢ ˧˟˪˷ ˭˪ˢ˪ :

¶ ˬ˪ˢ ˶˵˯ ˰˴ˣ˟ ˫˯˧˯˟ ˪˰ ˶˷˞ ˫˧˦˯˧˦˦˯ˢ ˫˧˶ˣˤ˞ˢ ˪˷ ˢ˶ˬˢ" ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞˪ ˯

 ˱ˣˮ ˢ˲˧ ˸˶˟˥˟ ˫˧ˮ˩ˡˣ˰ˬˢï ˸ˣ˰˴ˬ˞˟ ˢ˰˴ˣ˟ ˢ˶ˬˢˢ  ˸˶˟˥ˬ ˢ˪˟˵˸ˢ˷ ˢ˶ˬˢ ˸˪˟˦

˱ˣˮ ˢ˲˧. 

¶ ˫˧˞˴ˣˬˢˬ ˡ˥˞ ˪˩ ˪˷ ˨ˣ˧˷/˪ ˫˧˩˧˧˷ ˫ˮ˧˞˷ ˫˧ˡ˰˧- 155  ˟ˣ˷˧˧˪ ˢ˴˧˶˦ˬ˟˷ ˫˧˟ˣ˷˧˧ˢ

ˢ˴˧˶˦ˬ˟ ˞˴ˬˮ˷ ˶˸ˣ˧˟ ˟ˣ˶˵ˢ . 

¶  ˸˴˧˶˦ˬ ˯˧˯˟ ˪˰ ˭˧˪ˣ˲ˣ˶˦ˬˢ ˨ˣ˸˟ ˢ˰ˣˮ˸ ˧˶ˣˤ˞ ˭˧˟ ˸ˣ˰˧˯ˮ˟ ˢ˰˧˯ˮˢ ˧˵˥˶ˬ ˟ˣ˷˧˥

˭˧˪ˣ˲ˣ˶˦ˬˢ ˨ˣ˸˟ ˢ˰ˣˮ˸ ˧˶ˣˤ˞ ˭˧˟ ˫˧˵˥˶ˬ. 

¶ ˟ˣ˷˧˥ ˣ ˞˴ˣˬˢ ˫ˢ˟ ˸ˣ˰˧˯ˮ˟ ˢ˰˧˯ˮˢ ˧˵˥˶ˬ/ ˯˧˯˟ ˪˰ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˳ˣ˥ˬ ˣˮ˧ˢ ˡ˰˧ˢ ˣ˞

˳˶˞˟ ˫˧˟ˣ˷˧˧ ˭˧˟ ˫˧˵˥˶ˬ ˸˴˧˶˦ˬ. 

¶  ˫˧ˮˣ˸ˮ˟ ˶˯ˣ˥ ˣˮ˷˧ ˫ˢ˟ ˫˧˶ˣˤ˞ ˭˧˟ ˢ˰˧˯ˮˢ ˧˵˥˶ˬ ˟ˣ˷˧˥)˰ˣˡ˧ ˣˮ˧˞ ˡ˰˧ ˣ˞ ˞˴ˣˬ( ï 

 ˢ˪˞ ˸ˣ˰˧˯ˮ˟ ˢ˰˧˯ˮˢ ˵˥˶ˬ ˰˟˵ˮ ˣˤ ˢˡˣ˟˰˟ï 6 ˵" ˬ)˫˧ˮ˲ ˢ˰˧˯ˮ ˵˥˶ˬ˪ ˢˣˣ˷ˢ ˵˥˶ˬ 

˸˰˴ˣˬˬ ˸˧ˮ˧˪ˣ˲ˣ˶˦ˬ .( 

                                                 
24

   ˸ˮ˩ˣ˸ ˪˰ ˸˯˯ˣ˟ˬTransCad .
25

  ˯˯ˣ˟ˬ  ˪˰588 ˧˴˶˞ˢ ˪ˡˣˬ˟ ˣ˶ˡˠˣˢ˷ ˪˰ ˧˶ˣˤ˞ .ˠˮ˧˞ˬ ˢ˪˟˵˸ˢ ˢ˴˧˶˦ˬˢ '˳˲˥ ˡ˧ˮˣ˞˧˪  .
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¶  ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˨ˣ˸˟ ˸ˣ˰˧˯ˮ ˧˵˥˶ˬ ˟ˣ˷˧˥ï  ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˪ˡˣˠ˪ ˯˥˧˟ ˟˷ˣ˥ ˢ˰˧˯ˮˢ ˶˵˥ˬ

˵˟ ˵˥˶ˬˢ˷ ˨˩"˪ ˢˣˣ˷ ˬ- 20%  ˶ˣˤ˞ˢ ˥˦˷ˬ)ˬ˟"˶ .( 

 ˥ˣ˪18 ˬ˪ˢ ˶˵˯˟ ˣ˪˟˵˸ˢ˷ ˫˧˞˴ˬˬˢ ˸˞ ˠ˧˴ˬ"˱ˣˮ ˢ˲˧ ˶˵˯˟ˣ ˯ .

˥ˣ˪ 18 : ˸ˣ˰˧˯ˮ ˧ˮˣ˸ˮ ˫ˣ˩˧˯ˬ˪ˢ ˶˵˯˟"˱ˣˮ ˢ˲˧ ˶˵˯˟ˣ ˯
26
 

Table 18: Total trips in central bureau of statistics and yefe nof surveys 

 ˬ˪ˢ ˶˵˯" ˯)1996 ( ˱ˣˮ ˢ˲˧ ˶˵˯)2006 (

˫˧ˮˣ˸ˮ 
 ˶˲˯ˬ
 ˸ˣˬˣ˷˶

 ˤˣ˥˞
 ˪˪˩ˬ
˸ˣˬˣ˷˶ˢ 

 ˵˥˶ˬ
 ˢ˰˧˯ˮ
˰˴ˣˬˬ 

 ˶˲˯ˬ
 ˸ˣˬˣ˷˶

 ˤˣ˥˞
 ˪˪˩ˬ
˸ˣˬˣ˷˶ˢ 

 ˵˥˶ˬ
 ˢ˰˧˯ˮ
˰˴ˣˬˬ 

˶˲˯ˬ ˸ˣ˰˧˯ˮ 29,374 100.0% 
11.82 
"ˬ˵ 

18,478 100.0%  8.88 ˵"ˬ 

 ˸ˣ˧ˬ˧ˮ˲ ˸ˣ˰˧˯ˮ)˪˪ˣ˩ 
˫˧˧ˮ˲ˣ˞ ˪˰ ˢ˟˧˩˶ˣ ˸ˣ˩˧˪ˢ( 

˫˧ˮˣ˸ˮ ˭˧˞ 16,978 91.9%  5.17 ˵"ˬ 

˪ˠ˶˟ ˸ˣ˩˧˪ˢ ˫˧ˮˣ˸ˮ ˭˧˞ 3,465 18.8% 2.67 ˵"ˬ 

 ˫˧˧ˮ˲ˣ˞ ˪˰ ˢ˟˧˩˶˫˧ˮˣ˸ˮ ˭˧˞ 120 0.6% 2.46 ˵" ˬ

 ˸ˣ˧ˬ˧ˮ˲ ˸ˣ˰˧˯ˮ) ˪˪ˣ˩ ˞˪
 ˸ˣ˩˧˪ˢ˫˧˧ˮ˲ˣ˞ ˪˰ ˢ˟˧˩˶ˣ( 

23,694 80.7% 6.07 ˵"ˬ 13,397 72.5%  5.94 ˵"ˬ 

˸ˣ˧ˮˣ˴˧˥ ˸ˣ˰˧˯ˮ 4,979 17.0% 
39.96 
"ˬ˵ 

1,500 8.1% 
 50.91 
"˵ ˬ

˞˴ˣˬ/˰ˣˡ˧ ˞˪ ˡ˰˧ 701 2.4% 6 ˵"ˬ
27

  ˧˦ˮˣˣ˪˶ ˞˪

˶˲˯ˬ ˧˵˷ˬ ˸˧˟  1,668   2,042   

 

 ˣ˪˟˵˸ˢ˷ ˸ˣ˰˧˯ˮˢ ˪˩ ˪˷ ˸ˣ˰˧˯ˮˢ ˧˵˥˶ˬ ˟ˣ˷˧˥ ˟˪˷ ˶˥˞˪˧ˬ˪ˣˠˢ ˳˟ˣ˵˟ , ˠ˴˧˧˪ ˨˶ˣ˴ ˢ˧ˢ

ˡ˟˪˟ ˧ˮˣ˲˪˦ ˶˵˯ ˰˴ˣ˟ ˫ˢ˟ ˱ˣˮ ˢ˲˧ ˶˵˯˟ ˸ˣ˶˯˥ ˸ˣ˰˧˯ˮ .˪˧˰˪ ˶˩ˤˣˢ˷ ˧˲˩ , ˱ˣˮ ˢ˲˧ ˶˵˯˟

 ˭ˣ˪˞˷ˢ ˞˪ˬˬ ˪˷ ˸ˣ˰˧˯ˮˢ ˸˞ ˵˶ ˪˪˩ ˧ˮˣ˲˪˦ˢ ˶˵˯ˢ)˭ˣ˲˪˦˪ ˢˮ˰˷ ˧ˬ .(˨˩˧˲˪ , ˳˟ˣ˵

˧ˬ˪ˣˠˢ ˫˧ˮˣ˸ˮˢ ,˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˪˩ ˧ˡ˧ ˪˰ ˣ˰˴ˣ˟˷ ˸ˣ˰˧˯ˮˢ ˪˩ ˸˞ ˪˪˩ ˞˪ .˪ ˠˣ˴˧˧ ˨˶ˣ˴

˸ˣ˶˯˥ˢ ˸ˣ˰˧˯ˮˢ ,˫˧˞˟ˢ ˫˧˟˪˷ˢ ˣ˰˴ˣ˟ :

¶ ˵ ˰˴ˣˬˬ ˪˷ ˟ˣ˷˧˥"˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ ˢ˰ˣ˯ˮ ˬ , ˶˵˯ˢ ˧ˮˣ˸ˮˬ ˭ˢˣ ˫˧˸˟ˢ ˶˵˯ ˧ˮˣ˸ˮˬ ˭ˢ

˧ˮˣ˲˪˦ˢ ,˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ˧˲˪ ˢ˵ˣ˪˥˟28. 

¶ ˵ ˰˴ˣˬˬ ˭˧˟ ˯˥˧ˢ ˟ˣ˷˧˥"˧ˮˣ˲˪˦ˢ ˶˵˯ˢ ˸ˬˣ˰˪ ˫˧˸˟ˢ ˶˵˯˟ ˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ ˢ˰ˣ˯ˮ ˬ. 

                                                 
26

  ˮˢ ˫˧ˮˣ˸ˮˢ" ˫˧˸˟ˢ ˶˵˯˪ ˧ˮˣ˲˪˦ˢ ˶˵˯ˢ ˭˧˟ ˢˮ˥˟˞ ˞˪˪ ˫˧˧ˬ˪ˣˠˢ ˫˧ˮˣ˸ˮ˪ ˵˶ ˫˧˯˥˧˧˸ˬ ˪
27

  ˞ ˭˧˟ ˸ˣ˰˧˯ˮ ˪˷ ˰˴ˣˬˬˢ ˵˥˶ˬ˪ ˢˣˣ˷ˢ ˵˥˶ˬ.˸ . ˭˧˪ˣ˲ˣ˶˦ˬˢ ˨ˣ˸˟
28

  ˢˤ ˟˪˷ ˸˶ˠ˯ˬ˟ ,˧ˮˣ˸ˮˢ ˯˧˯˟ˬ ˣ˦ˬ˷ˣˢ ˫˧˶˧˟˯ ˞˪ ˫˧ˮˣ˸ˮ ˣ˞˴ˬˮ ˫ˢ˟ ˸˧˟ ˧˵˷ˬ ˢ˷ˣ˪˷ ˫
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¶ ˣ˸ˮˢ ˪˷ ˥ˣ˲˧ˮ ˫˧˞˸ˬˢ ˫ˡ˵ˬˢ ˧˲ ˪˰ ˧ˮˣ˲˪˦ˢ ˶˵˯˟ ˣ˪˟˵˸ˢ˷ ˫˧ˮ) ˶˲˯ˬ ˪˷ ˢ˵ˣ˪˥˟

˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ .(

 ˥ˣ˪19 ˢ˧˶ˣˠ˦˵ ˪˩˟ ˥ˣ˲˧ˮˢ ˧ˬˡ˵ˬ ˸˞ ˠ˧˴ˬ  .

 

˥ˣ˪ 19 :˵ ˪˷ ˥ˣ˲˧ˮˢ ˧ˬˡ˵ˬ" ˧ˮˣ˲˪˦ˢ ˶˵˯˪ ˢ˰ˣ˯ˮ ˬ)˱ˣˮ ˢ˲˧ ˶˵˯ (

Table 19: Weight coefficient of the distance traveled by a car to the telephony survey (Yefe 
Nof survey)  

 ˫˧˸˟ ˶˵˯ ˧ˮˣ˲˪˦ ˶˵˯   

˶˲˯ˬ ˧˪˩ ˟˩˶ 
˵˷ˬ˟ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
˰˴ˣˬˬ ˵"ˬ 
ˢ˰ˣ˯ˮ )˫ˣ˧˟( 
˵˷ˬ˪ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
˰˴ˣˬˬ ˵"ˬ 
ˢ˰ˣ˯ˮ )˫ˣ˧˟( 
˵˷ˬ˪ ˸˧˟ 

˫ˡ˵ˬ  ˥ˣ˲˧ˮ
) ˭˧˟ ˯˥˧

˫˧˵˥˶ˬˢ( 

0 473 23.76 196 19.42 1.22 

1 647 55.60 308 21.95 2.53 

2 179 93.60 195 38.23 2.45 

3 18 159.90 23 43.59 3.67 

˪˪ˣ˩ ˫ˣ˩˯ 1317 50.76 722 26.35   

 

˧ˮˣ˲˪˦ˢ ˶˵˯ˢ ˧ˮˣ˸ˮ ˥ˣ˲˧ˮ ˶˥˞˪ ,˫˧˶˵˯ˢ ˧ˮ˷˟ ˫˧˞˴ˬˬˢ ˪˷ ˢ˞ˣˣ˷ˢ ˢ˰˴ˣ˟  . ˥ˣ˪20  ˠ˧˴ˬ

˵ ˰˴ˣˬˬ ˸˞" ˸˧˟ ˵˷ˬ ˪˩ ˰˴˧˟˷ ˢ˰ˣ˯ˮˢ ˬ) ˶˲˯ˬ˪ ˢ˵ˣ˪˥˟ˬ ˪˩ ˸ˣ˷˶˟˷ ˟˩˶ˢ ˧˪˩"˟( ,

˫˧˶˵˯ˢˬ ˡ˥˞ ˪˩˟ .

˥ˣ˪ 20 :˵ ˰˴ˣˬˬ" ˫˧˶˵˯ˢ ˧ˮ˷˟ ˸˧˟ ˵˷ˬ˪ ˢ˰ˣ˯ˮ ˬ

Table 20: Average distance traveled by a car for a household in both surveys 

 ˬ˪ˢ ˶˵˯" ˯ ˱ˣˮ ˢ˲˧ ˶˵˯

˶˲˯ˬ ˧˪˩ ˟˩˶ 
˵˷ˬ˟ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
˰˴ˣˬˬ ˵"ˬ ˢ˰ˣ˯ˮ 

)˫ˣ˧˟( ˵˷ˬ˪ ˸˧˟ 
˸ˣ˧˲˴˸ ˶˲˯ˬ 

˰˴ˣˬˬ ˵"ˬ ˢ˰ˣ˯ˮ 
)˫ˣ˧˟( ˵˷ˬ˪ ˸˧˟ 

0 743 30.61 669 23.75 

1 694 73.50 955 55.60 

2 202 114.63 374 93.82 

3 29 147.32 41 159.90 

˪˪ˣ˩ ˫ˣ˩˯ 1668 60.66 2039 54.26 

˟ ˫˧ˮˣ˸ˮˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˥ˣ˪20 ˧˩ ˢ˪ˣ˰  :

¶  ˢˮ˷˧ ˫˧˶˵˯ˢ ˧ˮ˷˟˵ ˰˴ˣˬˬ ˭˧˟˪ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ˢ ˶˲˯ˬ ˭˧˟ ˢ˧˴˪ˣ˶ˣ˵" ˧ˬˣ˧ˢ ˢ˰ˣ˯ˮˢ ˬ

˸˧˟ ˵˷ˬ˟. 
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¶ "˵ ˭˧˟ ˡ˶˧ ˸˧˟ ˵˷ˬ ˪˷ ˰˴ˣˬˬˢ ˢ˰ˣ˯ˮˢ ˬ1996  ˭˧˟˪2006 ˩˟- 10%.  ˧ˡ˧˪ ˢ˞˟ ˢˡ˧˶˧ˢ

ˣ˵ˡ˟ˮ˷ ˸ˣ˧˶ˣˠ˦˵ˢˬ ˸˥˞ ˪˩˟ ˧ˣ˦˧˟ , ˧˪˰˟ ˸˧˟ ˧˵˷ˬ˟ ˦˰ˬ˪3 ˟˩˶ ˧˪˩. 

ˬ ˢ˞˶ˮˢ ˪˩˩ ˰˟ˣˮ ˫˧˶˵˯ˢ ˧ˮ˷ ˭˧˟ ˢ˰ˣ˯ˮ˟ ˶˰˲ˢ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˳ˣ˥ˬ ˸ˣ˰˧˯ˮˢ ˤˣ˥˞˟ ˢˡ˧˶˧ˢï 

˩ˬ- 17%  ˸ˮ˷˟1996 ˩˪- 8%  ˸ˮ˷˟2006 )˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˥ˣ˪18 .(

 

4.5.3.  ˸ˣ˰˧˯ˮ ˶˲˯ˬ

ˡ˟˪˟ ˧ˮˣ˲˪˦ ˶˵˯ ˰˴ˣ˟ ˣ˟ ˱ˣˮ ˢ˲˧ ˶˵˯˟ ˸ˣ˶˯˥ˢ ˸ˣ˰˧˯ˮˢ ˠˣ˴˧˧ ˨˶ˣ˴˪ , ˢˬˣˡ ˨˧˪ˢ˸ ˰˴˟˸ˢ

ˢ˰ˣ˯ˮˢ ˠˣ˴˧˧ ˨˶ˣ˴˪ ˰˴ˣ˟˷ ˨˧˪ˢ˸˪ .ˣ˰˴ˣ˟˷ ˢˡˣ˟˰ˢ ˧˟˪˷ ˭˪ˢ˪ :

¶ ˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ ˰˴ˣˬˬ ˸ˣ˰˧˯ˮ ˶˲˯ˬ ˪˷ ˟ˣ˷˧˥ , ˶˵˯ˢ ˧ˮˣ˸ˮˬ ˭ˢˣ ˫˧˸˟ˢ ˶˵˯ ˧ˮˣ˸ˮˬ ˭ˢ

˧ˮˣ˲˪˦ˢ ,˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ˧˲˪ ˢ˵ˣ˪˥˟29. 

¶ ˧ˮˣ˲˪˦ˢ ˶˵˯ˢ ˸ˬˣ˰˪ ˫˧˸˟ˢ ˶˵˯˟ ˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ ˰˴ˣˬˬ ˸ˣ˰˧˯ˮ ˶˲˯ˬ ˭˧˟ ˯˥˧ˢ ˟ˣ˷˧˥. 

¶ ˫˧˞˸ˬˢ ˫ˡ˵ˬˢ ˧˲ ˪˰ ˧ˮˣ˲˪˦ˢ ˶˵˯˟ ˣ˪˟˵˸ˢ˷ ˫˧ˮˣ˸ˮˢ ˪˷ ˥ˣ˲˧ˮ ) ˶˲˯ˬ ˪˷ ˢ˵ˣ˪˥˟

˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ .(

 ˥ˣ˪21 ˢ˧˶ˣˠ˦˵ ˪˩˟ ˥ˣ˲˧ˮˢ ˧ˬˡ˵ˬ ˸˞ ˠ˧˴ˬ  .

 

˥ˣ˪ 21 : ˧ˮˣ˲˪˦ˢ ˶˵˯˪ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˪˷ ˥ˣ˲˧ˮˢ ˧ˬˡ˵ˬ)˱ˣˮ ˢ˲˧ ˶˵˯ (

Table 21: Wight coefficient of the number of trips to the telephony survey (Yefe Nof 
survey) 

 ˫˧˸˟ ˶˵˯ ˧ˮˣ˲˪˦ ˶˵˯   

˶˲˯ˬ ˧˪˩ ˟˩˶ 
˵˷ˬ˟ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
 ˸ˣ˰˧˯ˮ ˶˲˯ˬ

˰˴ˣˬˬ )˫ˣ˧˟( 
˵˷ˬ˪ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
 ˸ˣ˰˧˯ˮ ˶˲˯ˬ

˰˴ˣˬˬ )˫ˣ˧˟( 
˵˷ˬ˪ ˸˧˟ 

˥ˣ˲˧ˮ ˫ˡ˵ˬ 

0 473 4.09 196 2.39 1.71 

1 647 6.35 308 2.65 2.40 

2 179 8.80 195 2.62 3.36 

3 18 9.89 23 2.63 3.76 

˪˪ˣ˩ ˫ˣ˩˯ 1317 5.92 722 2.57   

 

 

                                                 
29

  ˢˤ ˟˪˷ ˸˶ˠ˯ˬ˟ , ˫˧˶˧˟˯ ˞˪ ˫˧ˮˣ˸ˮ ˣ˞˴ˬˮ ˫ˢ˟ ˸˧˟ ˧˵˷ˬ ˢ˷ˣ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ˬ ˣ˦ˬ˷ˣˢ
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˧ˮˣ˲˪˦ˢ ˶˵˯ˢ ˧ˮˣ˸ˮ ˥ˣ˲˧ˮ ˶˥˞˪ ,˫˧˶˵˯ˢ ˧ˮ˷˟ ˫˧˞˴ˬˬˢ ˪˷ ˢ˞ˣˣ˷ˢ ˢ˰˴ˣ˟ . ˥ˣ˪22  ˠ˧˴ˬ

 ˸˧˟ ˵˷ˬ ˪˩ ˰˴˧˟˷ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˰˴ˣˬˬ ˸˞)ˬ ˪˩ ˸ˣ˷˶˟˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˢ˵ˣ˪˥˟"˟( ,

˫˧˶˵˯ˢˬ ˡ˥˞ ˪˩˟ .

˥ˣ˪ 22 : ˰˴ˣˬˬ ˫˧˶˵˯ˢ ˧ˮ˷˟ ˸˧˟ ˵˷ˬ˪ ˸ˣ˰˧˯ˮ

Table 22: Average number of trips for a household in both surveys 

 ˬ˪ˢ ˶˵˯" ˯ ˱ˣˮ ˢ˲˧ ˶˵˯

˶˲˯ˬ ˧˪˩ ˟˩˶ 
˵˷ˬ˟ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
˰˴ˣˬˬ ˶˲˯ˬ 
˸ˣ˰˧˯ˮ )˫ˣ˧˟( 
˵˷ˬ˪ ˸˧˟ 

˸ˣ˧˲˴˸ ˶˲˯ˬ 
˰˴ˣˬˬ ˶˲˯ˬ 
˸ˣ˰˧˯ˮ )˫ˣ˧˟( 
˵˷ˬ˪ ˸˧˟ 

0 743 2.82 669 4.09 

1 694 6.34 955 6.35 

2 202 9.43 374 8.80 

3 29 10.42 41 9.89 

˪˪ˣ˩ ˫ˣ˩˯ 1668 5.22 2039 6.13 

 

˟ ˫˧ˮˣ˸ˮˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˥ˣ˪22 ˧˩ ˢ˪ˣ˰  :

¶  ˰˴ˣˬˬˢ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˭˧˟˪ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ˢ ˶˲˯ˬ ˭˧˟ ˢ˧˴˪ˣ˶ˣ˵ ˢˮ˷˧ ˫˧˶˵˯ˢ ˧ˮ˷˟

)˧ˬˣ˧ˢ (˸˧˟ ˵˷ˬ˟. 

¶  ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˪˷ ˧ˬˣ˧ˢ ˰˴ˣˬˬˢ˩ ˪˷ ˶ˣ˰˧˷˟ ˢ˪˰ ˟˩˶ ˧˪˩ ˫˸ˣ˪˰˟˟ ˭˧˞˷ ˸˧˟ ˧˵˷ˬ˟- 

45% . ˸ˣ˪˰˟ ˸˧˟ ˧˵˷ˬ˟ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ˟ ˢ˪˵ ˢˡ˧˶˧ ˸ˬˣ˰˪2  ˣ˞3 ˟˩˶ ˧˪˩ . ˧˵˷ˬ ˪˪˩˟

˩ ˪˷ ˰˴ˣˬˬ ˪ˣˡ˧ˠ ˪˥ ˸˧˟ˢ- 17%  ˨˪ˢˬ˟10 ˫˧ˮ˷ˢ. 

 

5.5.3.  ˢ˧˲˶ˠˣ˲ˣ˦

ˢˤ ˢˮ˸˷ˬ , ˪˷ ˧˲˶ˠˣ˲ˣ˦ˢ ˢ˟ˣˠ˪ ˫˧˰ˠˣˮˢ ˢ˵˧˦˯˧˦˦˯˪ ˸˧ˤ˩˶ˬˢ ˢ˩˷˪ˢ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˟˷ˣ˥

˶˵˯ˢ ˰˴ˣ˟ ˫ˢ˟ ˫˧˟ˣ˷˧˧ˢ .ˢ˪˞ ˫˧ˮˣ˸ˮ ˶ˣ˞˪ , ˨˶˰ ˪˟˵ˬˢ ˧˶˞ˮ˧˟ ˢˮ˸˷ˬ ˶ˡˠˣˢ1  ˵˷ˬ ˫˞

 ˢ˟ˣˠ ˡ˰ ˪˷ ˧˲˶ˠˣ˲ˣ˦ ˢ˟ˣˠ˟ ˫˵ˣˬˬˢ ˟ˣ˷˧˧˪ ˨˧˧˸˷ˬ ˸˧˟ˢ100  ˟ˣ˷˧˧ ˣ˞ ˫˧ˢ ˧ˮ˲ ˪˰ˬ ˫˧˶˦ˬ

 ˧˷˶˲ˢ ˭˧˞ ˣ˟˫˧ˢ˟ˠ , ˨˶˰ ˪˟˵ˬˣ0  ˪˷ ˧˲˶ˠˣ˲ˣ˦ ˢ˟ˣˠ˟ ˫˵ˣˬˬˢ ˟ˣ˷˧˧˪ ˨˧˧˷ ˸˧˟ˢ ˵˷ˬ ˫˞

 ˢ˟ˣˠ ˪˰ˬ100 ˫˧ˢ˟ˠ ˧˷˶˲ˢ ˪˰˟ ˟ˣ˷˧˧ ˣ˞ ˫˧˶˦ˬ . ˥ˣ˪23  ˡ˥˞ ˪˩ ˣ˪˟˧˵˷ ˫˧˩˶˰ˢ ˸˞ ˠ˧˴ˬ

˟ ˫˧˟ˣ˷˧˧ˢˬ˶˵˥ˬˢ ˶ˣˤ˞ .
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˥ˣ˪ 23 : ˨˶˰  ˢ˧˲˶ˠˣ˲ˣ˦ ˢˮ˸˷ˬ

Table 23: Value of topography variable  

 ˫˧˧˶ˣ˷˧ˬ ˫˧˟ˣ˷˧˧ ˫˧˧˶˶ˢ ˫˧˟ˣ˷˧˧

˟ˣ˷˧˧ˢ ˫˷ ˟ˣ˷˧˧ˢ ˢ˟ˣˠ 
 ˢˮ˸˷ˬ
 ˢ˧˲˶ˠˣ˲ˣ˦

˟ˣ˷˧˧ˢ ˫˷ ˟ˣ˷˧˧ˢ ˢ˟ˣˠ 
 ˢˮ˸˷ˬ
 ˢ˧˲˶ˠˣ˲ˣ˦

ˢˬ˪˷ ˸˟ 90 1 ˭˧˪˟˰˞ 130 0 

˪ˬ˶˩ ˰˟ˠ 25 1 ˪˞ ˸˧˪˞ˡ-˪ˬ˶˩ 380-460 0 

˪ˬ˶˩ ˸˶˧˦ 60 1 ˢ˲˧˥ 5-380 0 

˶ˣˠ˧ 30 1 ˢ˶ˬ˦ 50-230 0 

˶ˢˬ ˫˶˩"˪ 100 1 ˸˧˪˧˰ ˫˰ˮ˵˧ 90-140 0 

˪ˬ˶˩ ˭˧˰ 20 1 ˪ˣ˟˞˩ 50-105 0 

˸˧˪˸˰ 25 1 ˶˷ˮ 10-140 0 

ˢ˲ˣ˶˴ 20 1 ˡˣˢ ˭˧˰ 125 0 

˵˧˪˞˧˟ ˸˧˶˵ 10 1 ˞˧˲˯˰ 520 0 

˫˧ ˸˧˶˵ 10 1 ˞˸˞ ˸˧˶˵ 5-190 0 

˭˧˵˴ˣˬ ˸˧˶˵ 10 1 ˭ˣ˰˟˦ ˸˧˶˵ 100-210 0 

˫˧˯˩˶ 50 1 ˧˷˧ ˸ˬ˶ 105 0 

˭ˮ˥ˣ˧ ˸ˬ˶ 55 1 ˫˰˶˲˷ 70-190 0 

 

6.5.3.  ˫ˣ˞˪

 ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˫ˣ˞˪˪ ˫˧˰ˠˣˮˢ ˢ˵˧˦˯˧˦˦˯˪ ˸˧ˤ˩˶ˬˢ ˢ˩˷˪ˢ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˟˷ˣ˥ ˢˤ ˢˮ˸˷ˬ

˟ˣ˷˧˧ ˪˩˟30 .˨˩˪ ˫˞˸ˢ˟ , ˪˶˰ ˪˟˧˵˷ ˧˶˞ˮ˧˟ ˢˮ˸˷ˬ ˶ˡˠˣˢ1  ˫˧ˡˣˢ˧ˢ ˫˧˟˷ˣ˸ˢ ˤˣ˥˞ ˫˞

ˬ ˢˣ˟ˠ ˢ˧ˢ ˫ˢ˟- 80% , ˨˶˰ ˣ˪˟˧˵ ˫˧˟ˣ˷˧˧ˢ ˶˞˷0  .

 ˫˧˟ˣ˷˧˧ˢ ˨˶˰ ˣ˪˟˧˵˷0 ˣ˧ˢ :˭˧˪˟˰˞ ,ˢ˶ˬ˦ , ˪ˬ˶˩ ˶˧˰ˣ ˪ˣ˟˞˩) ˪˞ ˸˧˧˪ˡ ˫˧˟ˣ˷˧˧ˢ ˸˞ ˸˪˪ˣ˩ˢ

˞˧˲˯ˣ˰ˣ ˪ˬ˶˩ .(

 

6.3. ˪ˡˣˬˢ ˸ˣ˥ˮˢ 

˸˧˸ˣ˶˲˯ˢ ˢ˶˧˵˯ˢ ˶ˣ˞˪ , ˵˶˲˟ ˢˠ˴ˣˢ˷3 , ˞˷ˣˮ˟ ˫˪ˣ˰˟ ˣ˪˧ˣ˩˷ ˫˧ˬˣˡ ˫˧˪ˡˣˬ˪ ˫˞˸ˢ˟ˣ

˟˩˶ ˸ˣˮ˧ˬˤ ,˵˷ˬ ˪˷ ˢˬ˶˟ ˸˰˴˟˸ˬ ˟˩˶ ˧˪˩ ˸˷˧˩˶ ˪˰ ˢ˦˪˥ˢˢ ˧˩ ˢˮ˧ˢ ˢˡˣ˟˰ˢ ˸˥ˮˢ  ˸˧˟

˦˶˲ ˪˷ ˢˬ˶˟ ˞˪ˣ .ˣˤ ˢ˥ˮˢ , ˪˧ˣ˩˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˯˯˟˸ˢ ˢ˧˪˰ ˢ˥ˮˢˢˬ ˢˮˣ˷ˢ

˟˧˟˞ ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ,˫˧ˮˣ˸ˮˢ ˯˧˯˟ˣ ˪ˡˣˬˢ ˢˮ˟ˬ ˪˰ ˢ˰˧˲˷ˬ . 

                                                 
30

  ˶ˣ˵ˬ :1995-  http://www1.cbs.gov.il/mifkad/tables/pirsom7a/t2p352.xls  ,
2005-   http://gis.cbs.gov.il/YISHUVIM/xls/bycode.xls 

http://www1.cbs.gov.il/mifkad/tables/pirsom7a/t2p352.xls
http://gis.cbs.gov.il/YISHUVIM/xls/bycode.xls


 

75 

 

 ˣˮ˧ˢ ˣˤ ˢˡˣ˟˰˟ ˪˧ˣ˩˷ ˪ˡˣˬˢ ˠˣ˯Multinomial Logit )MNL( . ˸˞ ˪˟˧˵˷ ˶˥˞˪ ˶˥˟ˮ ˢˤ ˢˮ˟ˬ

 ˪ˡˣˬ ˸ˬˣ˰˪ ˶˸ˣ˧˟ ˸ˣ˟ˣ˦ˢ ˸ˣ˞˴ˣ˸ˢOrdered Logit )ORL) ( ˥˲˯ˮ˟ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˢ˞˶

 ˶˲˯ˬ4.( 

˸ˣ˧˶˵˧˰ ˸ˣ˴ˣ˟˵ ˧˸˷˪ ˫˧˵˪˥˸ˬ ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ˣˮ˥˟ˮ ˶˷˞ ˫˧ˮ˸˷ˬˢ : ˸ˬ˶˟ ˫˧ˮ˸˷ˬ

˶ˣˤ˞ˢ ˸ˬ˶˟ ˫˧ˮ˸˷ˬˣ ˸˧˟ˢ ˵˷ˬ . ˥ˣ˪24 ˣˮ˥˟ˮ˷ ˫˧ˮ˸˷ˬˢ ˸ˬ˧˷˶ ˸˞ ˠ˧˴ˬ , ˧˲ ˪˰2 

ˮˢ ˸ˣ˴ˣ˟˵ˢ"˪ .

 

˥ˣ˪ 24 : ˫˧ˮ˸˷ˬˢ ˸ˬ˧˷˶ ˸ˣ˴ˣ˟˵˪ ˢ˵ˣ˪˥˟ ˣˮ˥˟ˮ˷

Table 24: List of the explanatory variables by types 

˸˧˟ˢ ˵˷ˬ ˸ˬ˶˟ ˫˧ˮ˸˷ˬ ˶ˣˤ˞ˢ ˸ˬ˶˟ ˫˧ˮ˸˷ˬ 

- ˸˧˟ ˵˷ˬ ˪ˡˣˠ 

- ˸˧˟ˢ ˵˷ˬ˟ ˫˧˶ˠˣ˟ ˶˲˯ˬˣ ˫˧ˡ˪˧ ˶˲˯ˬ 

-  ˧ˮ˟65 +˸˧˟ ˵˷ˬ˟ 

- ˸˧˟ ˵˷ˬ˟ ˫˧˞ˬˡ˵˞ ˶˲˯ˬ 

- ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ 

- ˧˪˰˟ ˶˲˯ˬ/ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˸˧˟ 

- ˸˧˟ ˵˷ˬ ˸˯ˮ˩ˢ 

- ˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ ˸ˡ˧ˬ 

-  ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˫˧˟˩˶

- ˢ˰ˣˮ˸ˢ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴ 

-  ˢ˰ˣˮ˸ˢ ˶ˣˤ˞˟ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸˟ ˷ˣˬ˧˷

-  ˶ˣˤ˞ˢ ˪˷ ˢ˧˲˶ˠˣ˲ˣ˦

-  ˟ˣ˷˧˧ˢ ˫ˣ˞˪

 

 ˶˲˯ˬ ˥˲˯ˮ˟3  ˫˧ˮ˸˷ˬˢ ˸ˬ˧˷˶ ˸ˠ˴ˣˬ˫˧˶˵˯ˢˬ ˡ˥˞ ˪˩˟ ˣ˪˟˧˵˷ ˫˧˩˶˰ˢˣ .

 ˸ˮ˩ˣ˸ ˸ˣ˰˴ˬ˞˟ ˣ˪˧ˣ˩ ˫˧˪ˡˣˬˢBiogeme  ˫˧ˮ˸˷ˬˢ ˪˷ ˸ˣ˟˶ ˸ˣ˧˴ˮ˧˟ˬˣ˵ ˪˷ ˸ˣˮ˧˥˟ ˣ˪˪˩ˣ

ˢˤ ˱˧˰˯˟ ˫˧˦˶ˣ˲ˬˢ ˫˧˶˧˟˯ˬˢ .ˢ˸˧˧ˢ ˢ˵˧ˡ˟ˢ ˸˧˧ˠˣ˪ˣˡˣ˸ˬ , ˭ˣ˷˞˶ˢ ˟˪˷˟ ˪ˡˣˬˢ ˪ˣ˧˩

 ˡ˥˞ ˶˧˟˯ˬ ˢˮ˸˷ˬ ˸ˣ˰˴ˬ˞˟)˶˸ˣ˧˟ ˟ˣ˷˥ˢ ˢˮ˸˷ˬˢ ˣˮ˧ˢ ˶˵˥ˬˢ ˸˶˰˷ˢ ˧˲ ˪˰˷( , ˶˥˞˪ˣ

 ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˸˲˯ˣˢ ˭˩ˬ)˭ˣ˧˯˧ˮ ˪˩˟ ˡ˥˞ (˴ˣ˸ ˸ˮ˧˥˟ˣˢˮ˸˷ˬˢ ˸˲˯ˣ˸ ˶˥˞˪ ˪ˡˣˬˢ ˸ˣ˞ .

˶˲˸˷ˢ ˪ˡˣˬˢˣ ˢˡ˧ˬ˟ , ˞˟ˢ ˟˪˷˪ ˫˧˩˧˷ˬˬˣ ˪ˡˣˬ˪ ˢˮ˸˷ˬˢ ˸˞ ˫˧˲˧˯ˣˬ) ˢˮ˸˷ˬ ˸˲˯ˣˢ

˱˯ˣˮ .( ˢˮ˸˷ˬ ˭ˣ˟˷˥ ˪˰ ˷ˡ˥ ˢˮ˸˷ˬ ˸˲˯ˣˢ ˸ˣ˶˷˲˞ ˢˮ˥˟ˮ ˫˧ˬ˧ˣ˯ˬ ˫˧˶˵ˬ˟ ˧˩ ˭˧˧˴˪ ˷˧

˫˧˞˸ˬ ˞˴ˬˮ ˶˟˩˷ ,˵ ˪˷ ˢ˶˵ˬ˟ ˞ˬˠˣˡ˪ ˣˬ˩" ˸ˣ˰˧˯ˮ ˶˲˯ˬˣ ˢ˰ˣ˯ˮ ˬï ˮ ˢ˪˞ ˫˧ˮ˸˷ˬ ˣˮ˥˟

˪ˡˣˬ˪ ˶˸ˣ˧ ˟ˣ˷˥ ˫˧ˮ˸˷ˬˢˬ ˢˤ˧˞ ˭˧˟ˢ˪ ˧ˡ˩ ˡ˥˧˟ ˫ˢ˧ˮ˷ ˫ˠˣ ˡ˶˲ˮ˟ ˡ˥˞ ˪˩ . ˪˷ ˣˬˣ˩˧˯˟
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˶˟ˡ , ˵˶˲˟ ˸ˣ˞˟ˣˬˢ ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸4 , ˫˧˟ˣ˦ˢ ˫˧˩˶˰ˢ ˸˞ ˣ˪˟˧˵˷ ˫˧˪ˡˣˬˢ ˸˞ ˸ˣˠ˴˧˧ˬ

ˢ ˪˷ˣ ˸˧˪˞ˬ˧˯˵ˬˢ ˸ˣ˞˶ˮˢ ˸˧˴˵ˮˣ˲ ˪˷ ˶˸ˣ˧˟- Rho square. 

4. ˶˵˥ˬˢ ˸ˣ˞˴ˣ˸ 

 ˪˷ ˷˶˲ˢ˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˰˴ˣ˟˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˧˶˵˯ ˧ˮ˷ ˥ˣ˸˧ˮ10 ˫˧ˮ˷ , ˢˮ˧˥˟ ˶˷˲˞ˬ

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣ˷˥˶˸ˬˢ ˸ˣ˧˲˶ˠˣˬˡ ˸ˣˬˠˬ ˪˷ ,˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˭˸˰˲˷ˢ ˸˞ˣ . ˵˶˲

˫˧˶˵˯ˢ ˧ˮ˷ˬ ˣ˪˟˵˸ˢ˷ ˫˧ˮˣ˸ˮˢ ˪˷ ˥ˣ˸˧ˮ ˠ˧˴ˬ ˢˤ , ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞

˭˩ˣ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˫˧˪ˡˣˬˢ ˯˧˯˟ ˪˰ ˫˧˲˯ˣˮ ˫˧˥ˣ˸˧ˮ  .

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣ˧˲˶ˠˣˬˡˢ ˸ˣˬˠˬˢ ˸ˮ˧˥˟ ˨˶ˣ˴˪ , ˪˷ ˸˧˸˞ˣˣ˷ˢ ˢ˵˧ˡ˟ ˭ˣ˷˞˶ ˟˪˷˟ ˢ˩˶˰ˮ

˫˧˪ˡˣˬˢ ˸˧˧ˮ˟˟ ˣˮ˥˟ˮ˷ ˫˧ˮ˸˷ˬˢ ˪˷ ˭˵˸ˢ ˸ˣ˧˦˯ˣ ˫˧˩˶˰ˢ , ˫˧˶˵˯ˢ ˧ˮ˷˟) ˫˧ˮˣ˸ˮˢ

˫˧˧ˬ˪ˣˠˢ .(ˠˬ ˪˰ ˰˧˟˴ˢ˪ ˭˩ˣ ˫˧ˮˣ˸ˮˢ ˸ˣ˩˧˞˟ ˸ˣ˧˰˟ ˸ˣˢˤ˪ ˢˮ˧ˢ ˢ˵˧ˡ˟ˢ ˸˶˦ˬ˸ˣ˧˪˪˩ ˸ˣˬ .

 ˥ˣ˪25 ˫˧ˮ˸˷ˬˢ ˧˩˶˰ ˸˞ ˠ˧˴ˬ ,˫˧˶˵˯ˢ ˧ˮ˷˟ ˭˵˸ˢ ˸ˣ˧˦˯ˣ  .

˥ˣ˪ 25 :˫˧ˮ˸˷ˬˢ ˧˩˶˰ , ˫˧˶˵˯ˢ ˧ˮ˷˟ ˭˵˸ˢ ˸ˣ˧˦˯ˣ

Table 25: Value of the explanatory variables and S.E. in both surveys 

  ˬ˪ˢ ˶˵˯" ˯)1996(  ˱ˣˮ ˢ˲˧ ˶˵˯)2006( 

ˢˮ˸˷ˬ ˰˴ˣˬˬ ˭˵˸ ˸˧˧˦˯ ˰˴ˣˬˬ ˭˵˸ ˸˧˧˦˯ 

ˬ ˸˯ˮ˩ˢ"˟ ˫˧ˮˣ˸ˮ ˭˧˞ 3.25 1.06 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˬ˟"˟ 1.18 1.08 1.52 1.07 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˬ˟"˟ )˫˧˶˩ˤ( 0.71 0.72 0.85 0.69 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˬ˟"˟ )˸ˣ˟˵ˮ( 0.47 0.62 0.67 0.67 

"ˬ˵ ˢ˰ˣ˯ˮ ˢˬˬ˧˟ ˪˷ ˪˩ ˧ˮ˟ ˬ"˟ 60.66 72.61 54.26 81.65 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˢˬˬ˧˟ ˪˷ ˪˩ ˧ˮ˟ ˬ"˟ 5.22 4.32 6.13 3.85 

ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ"˟ 1.09 1.00 1.20 0.97 

˶˲˯ˬ ˫˧ˡ˪˧ ˪˰ ˪˧ˠ 18 ˬ˟"˟ 0.88 1.26 0.75 1.18 

 ˧ˮ˟65 +ˬ˟"˟ 0.20 0.40 0.23 0.42 

˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˧˟˩˶ ˶˲˯ˬ 0.06 0.25 0.10 0.32 

˸ˣ˲˧˲˴ ˭˧˯ˣ˪˩ˣ˞ ˞˟"˸ x˟ ˞˴ˬˮ ˬ"˟ 8,598.39 6,256.17 8,952.48 6,481.79 

˰˴˧ˢ ˥˸"˴ ˞˟"˸ x˟ ˞˴ˬˮ ˬ"˟ ˫˧ˮˣ˸ˮ ˭˧˞ 0.27 0.31 

ˬ˟ ˫˧˞ˬˡ˵˞ ˶˲˯ˬ"˟ 0.73 0.94 1.12 1.02 

ˢ˧˲˶ˠˣ˲ˣ˦ ˪˷ ˟ˣ˷˧˧ˢ x˟ ˞˴ˬˮ ˬ"˟ 0.26 0.44 0.22 0.41 

˫ˣ˞˪ ˟ˣ˷˧˧ˢ x˟ ˞˴ˬˮ ˬ"˟ 0.91 0.28 0.92 0.28 

 ˶˲˯ˬˬ˟ ˸ˣ˷˲ˮ"˟ 3.07 1.72 2.96 1.56 

˶˲˯ˬ ˫˧˶˟ˠ ˫˧˶ˠˣ˟ )˪˰ˬ ˪˧ˠ 18( ˬ˟"˟ 0.99 0.70 1.03 0.65 

˶˲˯ˬ ˫˧ˡ˪˧ ˪˰ ˪˧ˠ 8 ˬ˟"˟ 0.38 0.77 0.31 0.72 



 

77 

 

 

ˮˢ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰"˵˧˯ˢ˪ ˭˸˧ˮ ˪ :

¶ ˫˧˶˧˟˯ ˫˧˞˶ˮ ˣ˪˟˵˸ˢ˷ ˫˧ˮˣ˸ˮˢ ˧˩˶˰ , ˨˪ˢˬ˟ ˣ˷˥˶˸ˢ˷ ˸ˣˬˠˬ ˫˧ˬ˞ˣ˸ˣ10  ˫˧ˮ˷ˢ

˸ˣˮˣ˶˥˞ˢ . 

¶  ˸ˮ˷ ˭˧˟1996  ˸ˮ˷˪2006 ˬ ˶˸ˣ˧ ˪˷ ˧˦ˬ˶ˡ ˪ˣˡ˧ˠ ˪˥- 40% , ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ˟

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮˢ .ˢ˯"˩˟ ˪ˡˠ˷ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˩- 28%. 

¶ ˩˟ ˪ˡˠ ˸˧˟ ˵˷ˬ˟ ˫˧˧ˬˡ˵˞ˢ ˶˲˯ˬ- 54%. 

¶ ˩˟ ˪ˡˠ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˫˧˟˩˶ˢ ˶˲˯ˬ- 62% . ˸ˮ˷˟2006  ˸ˣ˪˰˟˟ ˫˧˟˩˶ˢ ˶˲˯ˬ ˡˬˣ˰

˩ ˪˰ ˵˧˯˰ˬˢ- 10% ˸˧˟ˢ ˧˵˷ˬ ˪˪˩ˬ. 

¶ ˩˟ ˪ˡˠ ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ- 10% ˩ ˪˷ ˢˡ˧˶˧ ˰˵˶ ˪˰ ˸˞ˤˣ- 15%  ˫˧ˡ˪˧ ˶˲˯ˬ˟

 ˪˧ˠ ˡ˰18  ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮˢ ˶˲˯ˬ˟ ˢˡ˧˶˧˪ ˫ˠ ˢ˞˧˟ˬ˷ ˸˧˟ ˵˷ˬ˟)˩ ˪˷- 5%.( 

¶ ˢ˵˟ ˢˢˣ˟ˠˢ ˸ˣˮˣ˷" ˫˧˩˶˰ˢ ˭˧˟˷ ˢˡ˟ˣ˰˟ ˸˶˟˯ˣˬ ˸˧˟ ˵˷ˬ ˧ˮ˟ ˪˩ ˪˷ ˢˬˬ˧˟ ˢ˰ˣ˯ˮ ˬ

ˮˢ"˭˧˪ˣ˲ˣ˶˦ˬ˪ ˳ˣ˥ˬ ˸ˣ˩ˣ˶˞ ˸ˣ˰˧˯ˮ ˫ˠ ˭˩ˣ ˭˧˪ˣ˲ˣ˶˦ˬˢ ˨ˣ˸˟ ˸ˣ˧ˬˣ˵ˬ ˸ˣ˰˧˯ˮ ˫ˮ˷˧ ˪ .

1.4. ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˣˬˠˬ 

˫˧˶˥˟ˮ ˫˧ˮ˸˷ˬ ˶˲˯ˬ ˣˠ˴ˣ˧ ˢˤ ˵˶˲˟ ,˯ˢˬ ˡ˥˞ ˪˩˟ ˣ˪˟˧˵˷ ˫˧˩˶˰ˢˣ ˫˧˶˵ï ˬ˪ˢ ˶˵˯" ˯

˱ˣˮ ˢ˲˧ ˶˵˯ˣ . ˸ˮ˷ ˭˧˟ ˢ˪˞ ˫˧ˮ˸˷ˬ˟ ˣ˷˥˶˸ˢ˷ ˸ˣˬˠˬ ˪˷ ˦˶ˣ˲ˬ ˥ˣ˸˧ˮ ˰˴˟˸˧ ˭˩ ˣˬ˩1996 

 ˸ˮ˷˪2006 .˪ ˣ˵˪ˣ˥ ˫˧ˮ˸˷ˬˢ- 2 ˸ˣ˧˶ˣˠ˦˵ :˸˧˟ˢ ˵˷ˬ ˸ˣˮˣ˩˸ ˫˧ˮ˧˧˲˞ˬˢ ˫˧ˮ˸˷ˬ ,

˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˧ˤ˧˲ˢ ˫ˣ˵˧ˬ˪ ˫˧˶ˣ˷˵ˢ ˫˧ˮ˸˷ˬˣ . ˫ˮ˧ˢ ˢˤ ˵˶˲˟ ˫˧˦˶ˣ˲ˬˢ ˫˧ˮˣ˸ˮˢ ˪˩

ˣ˸ˮ˫˧˥˲ˣˮˬ ˫˧ˮ ,ˬ˪ˢ ˪˷ ˥ˣ˲˧ˮˢ ˧ˬˡ˵ˬ ˪˰ ˫˧˯˯ˣ˟ˬˢ"˱ˣˮ ˢ˲˧ ˸˶˟˥ˣ ˯ .

˫˧˶˵˯ˢ ˧ˮˣ˸ˮ ˶ˣ˞˪ , ˸ˮ˷ ˭˧˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˰ˣˮ˧ˬˢ ˸ˬ˶ ˢ˸˪˰1996  ˸ˮ˷˪2006 ˩˟- 

37% ,-ˬ 235 ˪ ˟˩˶ ˧˪˩- 1,000 ˪ ˷˲ˮ- 322 ˪ ˟˩˶ ˧˪˩- 1,000  ˷˲ˮ)ˢ˞˶  ˥ˣ˪26( , ˡˣ˰˟

˪˷ ˪ˣˡ˧ˠ ˪˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣ˷˲ˮˢ ˶˲˯ˬ˟˷ ˩- 13% ,˩ ˪˷ ˪ˣˡ˧ˠ˪ ˞˧˟ˢ˷ ˶˟ˡ- 55%  ˶˲˯ˬ˟

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ˢ ˧˪˩ .
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˥ˣ˪ 26 : ˫˧ˮ˷˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˰ˣˮ˧ˬˢ ˸ˬ˶1996 ,2006 , ˫˧˶˵˯ˢ ˸ˣ˞˴ˣ˸ ˧˲ ˪˰

Table 26: Car ownership level in Haifa Metropolitan area 1996, 2006, according the surveys 
result  

˶˵˯ˢ ˫˷ 
 ˰ˣ˴˧˟ ˸ˮ˷
˶˵˯ˢ 

 ˧˵˷ˬ ˶˲˯ˬ
˪˪ˣ˩ ˸˧˟ 

 ˰˴ˣˬˬ
 ˸ˣ˷˲ˮ
˸˧˟ ˵˷ˬ˟

31
 

ˢ˯" ˩
 ˸ˣ˷˲ˮ
˭˧˪ˣ˲ˣ˶˦ˬ˟ 

ˢ˯"˩ ˧˪˩ 
˟˩˶ 

˭˧˪ˣ˲ˣ˶˦ˬ˟ 

 ˟˩˶ ˸ˣˮ˧ˬˤ
)˟˷ˣ˥ˬ( 

ˬ˪"˯ 1996 181,939 3.04 554,001 130,293 235 

˱ˣˮ ˢ˲˧ 2006 223,073 2.82 628,236 202,018 322 

 

1.1.4.  ˸˧˟ˢ ˵˷ˬ ˸ˣˮˣ˩˸

˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ  ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ

 ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˣ˞ ˧˪˰˟ ˶˲˯ˬ ˣˮ˧ˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˶˸ˣ˧˟ ˫˧˰˧˲˷ˬˢ ˫˧ˮˣ˸ˮˢ ˡ˥˞

 ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮˢ- ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˸ˣ˧ ˷˧ ˸˧˟ˢ ˵˷ˬ˟˷ ˪˩˩ , ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪ˡˠ ˨˩

˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ . ˫˧˷˶˸22 ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˠ˧˴ˬ" ˶˲˯ˬ ˧˲˪ ˢ˵ˣ˪˥˟ ˟

ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟"˫˧˶˵˯ˢˬ ˡ˥˞ ˪˩˟ ˟ . ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˭˧˟˷ ˶˷˵ˢ ˸˞ ˸ˣ˞˶˪ ˭˸˧ˮ

˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˭˧˟˪ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ .˫˧˶˵˯ˢ ˧ˮˣ˸ˮ ˧˲ ˪˰ , ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ,˫˧˶˵˯ˢ ˧ˮ˷˟ ˢˬˣˡ .˶˟ˡˢ ˸ˣ˰ˬ˷ˬ ,

 ˢˮ˸˷ˬ ˧˲ ˪˰˷˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˢ˶˧˟˯ ˢ˶ˣ˴˟ ˨˧˶˰ˢ˪ ˭˸˧ˮ ˡ˟˪˟ ˢˤ ,

 ˢˮ˷˟ ˸ˣ˪˸ ˞˪˪ï 1996  ˣ˞2006 .˸˞ˤ ˫˰ , ˰ˣˮ˧ˬˢ ˸ˬ˶˟ˣ ˪˪ˣ˩ˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˪ˣˡ˧ˠˢ

ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ , ˸ˮ˷ ˭˧˟1996  ˸ˮ˷˪2006 , ˸˧˟ˢ ˧˵˷ˬ ˶˲˯ˬ˷ ˢˡ˟ˣ˰˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˞˟

˟ ˢ˟˶ˢ˟ ˨ˣˬˮ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˭˧˞ ˫ˢ˟ ˸ˮ˷2006  ˸ˮ˷ ˸ˬˣ˰˪1996 )˩- 19% ˩ ˸ˬˣ˰˪-32%( ,

 ˸ˮ˷˟ ˪ˣˡ˧ˠ ˪˥ ˸ˣ˶˥˞ˢ ˸ˣ˧˶ˣˠ˦˵ˢˬ ˸˥˞ ˪˩˟ ˣ˪˧˞ˣ2006 ) ˫ˢ˟ ˸˧˟ ˧˵˷ˬ˟2  ˭ˣ˧˷˧˶ ˧˪˰˟

˩ˬ ˪ˣˡ˧ˠ ˪˥ ˢˠ˧ˢˮ- 30%  ˸ˮ˷˟ ˸˧˟ˢ ˧˵˷ˬˬ1996 ˩˪- 38%  ˸ˮ˷˟ ˸˧˟ˢ ˧˵˷ˬˬ2006 .(

 ˥ˣ˪27  ˥ˣ˪ˣ28 ˠ˧˴ˬˬ ˭˧˟ ˯˥˧ˢ ˪˷ ˫˧˦˶ˣ˲ˬˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˫˧ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬˣ ˫˧ˠˢˮˢ ˶˲˯

˸˧˟ˢ ˧˵˷ˬ ˪˩˟ ˢˠ˧ˢˮˢ . 

                                                 
31

  ˬ˪ˢ ˧ˮˣ˸ˮ ˧˲ ˪˰ ˟˷ˣ˥ˬ" ˯
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˫˧˷˶˸ 22:  ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ ˶˲˯ˬ- 1996 ,2006 

Figure 22: Number of cars in a household as a function of number of drivers in a 
household ï 1996, 2006 

 

 

˥ˣ˪ 27 : ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬˣ ˫˧ˠˢˮ ˶˲˯ˬ- ˬ˪ˢ ˶˵˯" ˯)1996( 

Table 27: Number of drivers and number of cars in household - central bureau of statistics 
survey (1996) 

 ˫˧ˠˢˮ ˶˲˯ˬ
ˬ˟"˟ 

 
 ˶˲˯ˬ 
"˩ˬ˟ ˶"˟ 

0 1 2 3 4 5 6 
ˢ˯" ˩

˟˩˶ ˧˪˩ 

0 547 145 47 4       743 

1 8 315 298 57 12 2 2 694 

2 3 4 130 48 11 6   202 

3   1 8 12 6 2   29 

ˢ˯" ˩ ˧˵˷ˬ
˸˧˟ 

558 465 483 121 29 10 2 1,668 
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˥ˣ˪ 28 : ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬˣ ˫˧ˠˢˮ ˶˲˯ˬ-  ˶˵˯˱ˣˮ ˢ˲˧ )2006( 

Table 28: Number of drivers and number of cars in household ï Yefe Nof survey (2006) 

 ˫˧ˠˢˮ ˶˲˯ˬ
ˬ˟"˟ 

 
 ˶˲˯ˬ 
"˩ˬ˟ ˶"˟  

0 1 2 3 4 5 
ˢ˯" ˩

˟˩˶ ˧˪˩ 

0 395 187 73 9 5   669 

1 6 380 440 106 20 3 955 

2   12 236 89 33 4 374 

3     4 21 10 6 41 

ˢ˯" ˩ ˧˵˷ˬ
˸˧˟ 

401 579 753 225 68 13 2,039 

 

˧˪˰˟ ˶ˣ˰˧˷/ ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ

 ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˣ˞ ˧˪˰˟ ˶˲˯ˬ˪ ˷˧˷ ˢ˪ˣˡˠˢ ˢ˰˲˷ˢˢ

˪˞˶˷˧ ˸ˮ˧ˡˬ˟˷ ˢ˟˧˯ˢˬ ˶˸˧ˢ ˭˧˟ ˸˰˟ˣˮ ˸˧˟ ,˸ˣ˶˥˞ ˸ˣ˧˟˶˰ˬ ˸ˣˮ˧ˡˬˬ ˢˮˣ˷˟ , ˶ˣ˰˧˷

˧˪˰˟/ˢ˧ˣˣ˶ˢ ˸ˬ˶˪ ˰˧ˠˢ ˞˪ˣ ˸ˡˬ˸ˬ ˢ˧˪˰˟ ˞˴ˬˮ ˪˧ˠ ˸˴ˣ˟˵ ˪˩˟ ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˸ˣ . ˣˤ ˢˡ˟ˣ˰

˰˧˷˟ ˶˵˧˰˟ ˸˦˪ˣ˟˸ˣˠˢˮˢ ˶ˣ , ˪˧ˠˢ ˸˴ˣ˟˵˟ˣ65+ , ˸ˮ˷ ˭˧˟ ˧˸ˣ˰ˬ˷ˬ ˪ˣˡ˧ˠ ˪˥ ˭ˢ˟1996 

 ˸ˮ˷˪2006 . ˫˧˷˶˸23 x ˫˧˷˶˸24 ˧˪˰˟ ˶ˣ˰˧˷ ˸˞ ˫˧ˠ˧˴ˬ/ ˪˧ˠ ˸˴ˣ˟˵ ˪˩˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ

 ˢ˪ˣ˩ ˢ˧˧˯ˣ˪˩ˣ˞˟ˣ)ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟( , ˸ˮ˷˟ ˭ˢ1996  ˸ˮ˷˟ ˭ˢˣ2006 .

˫˧˷˶˸ 23 : ˧˪˰˟ ˶ˣ˰˧˷ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ , ˪˧ˠ ˸ˣ˴ˣ˟˵˪ ˢ˵ˣ˪˥˟- 1996 ,2006 

Figure 23: Rate of drivers (male), by age 1996, 2006  
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˫˧˷˶˸ 24 :ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶ˣ˰˧˷ , ˪˧ˠ ˸ˣ˴ˣ˟˵˪ ˢ˵ˣ˪˥˟- 1996 ,2006 

Figure 24: Rate of drivers (female), by age 1996, 2006 

 

˶˲˯ˬ  ˸˧˟ˢ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ

˸˧˟ ˵˷ˬ˟ ˢ˯ˮ˩ˢˢ ˸ˬ˶˪ ˶ˣ˦˞˵˧ˡˮ˧˞ ˢˣˣˢˬ ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ . ˫˧˷˶˸25  ˸˞ ˠ˧˴ˬ

˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ .

˫˧˷˶˸ 25:  ˶˲˯ˬ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ˟˩˶ ˧˪˩  ˸˧˟ ˵˷ˬ˟- 1996 ,2006 

Figure 25: Number of employed in household as a function of number of cars in a 
household ï 1996, 2006 
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˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˫˧˷˶˸25 ˧˩ ˵˧˯ˢ˪ ˭˸˧ˮ :

¶  ˸˧˟ˢ ˵˷ˬ˟ ˫˧˟˩˶ˢ ˶˲˯ˬ ˪˰ ˢ˶˧˷˧ ˢ˶ˣ˴˟ ˰˧˲˷ˬ ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬï  ˪˩˩

 ˵˷ˬ˟˷ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˸ˣ˧ ˷˧ ˸˧˟ˢ ,˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪ˡˠ ˨˩ .

¶  ˸ˮ˷˟2006 ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˪ˣˡ˧ˠ ˪˥ , ˸ˮ˷ ˸ˬˣ˰˪1996 ,ˬ ˸˥˞ ˪˩˟- 3 ˸ˣ˧˶ˣˠ˦˵ˢ .

 ˫˧˵˯˰ˣˬ ˭˧˞ ˫ˢ˟ ˸˧˟ˢ ˧˵˷ˬ˟ ˣˮ˧ˢ ˶˸ˣ˧˟ ˧˸ˣ˰ˬ˷ˬˢ ˪ˣˡ˧ˠˢï ˩ ˧˲ ˪˷ ˪ˣˡ˧ˠ- 2.4 

˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟! 

˶˲˯ˬ ˵ˣ ˸ˣ˰˧˯ˮ" ˸˧˟ˢ ˵˷ˬ˟ ˷˲ˮ˪ ˰˴ˣˬˬ ˢ˰ˣ˯ˮ ˬ

˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˶˦ˬˣ˪˧˵ˣ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˫˧˶˦ˬ˶˲ˢ ,ˢˤ ˱˧˰˯˟ ˫˧˞˟ˣˬˢ , ˯˧˯˟ ˪˰ ˣ˟˷ˣ˥

 ˫˧˶˵˯ˢ ˧ˮ˷ ˪˷ ˫˧˧ˬ˪ˣˠˢ ˫˧ˮˣ˸ˮˢï ˬ˪ˢˣ ˱ˣˮ ˢ˲˧" ˯)˫˧˥˲ˣˮˬ ˫˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˞˪ˣ32 .(

 ˫˧˷˶˸26 ˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ˢ ˸ˣ˰˧˯ˮˢ ˶˲˯ˬ ˸˞ ˠ˧˴ˬ ,˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ ˧˵˷ˬ˟ , ˧˵˷ˬ ˸ˬˣ˰˪

 ˠˮ˧˯˧˪ ˟˩˶ ˫˰ ˸˧˟ ˧˵˷ˬˣ ˠˮ˧˯˧˪ ˟˩˶ ˞˪˪ ˨˞ ˟˩˶ ˧˪˩ ˫˰ ˸˧˟)˸ˣ˥˲˪ ˡ˥˞( , ˫˧˷˶˸ˣ27  ˠ˧˴ˬ

˵ ˸˞"˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ˢ ˢ˰ˣ˯ˮˢ ˬ ,˸˧˟ˢ ˧˵˷ˬ ˥˷ ˢˬˣˡ ˢ˵ˣ˪˥ ˧˲ ˪˰. 

˫˧˷˶˸ 26:  ˶˲˯ˬ˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ ˸ˣ˰˧˯ˮ , ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˞˪˪ˣ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˫˰ï 1996 ,
2006 

Figure 26: number of trips in a day in household, with company car and without company 
car ï 1996, 2006 
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˫˧˷˶˸ 27: ˵"˸˧˟ ˵˷ˬ˟ ˧ˬˣ˧ ˢ˰ˣ˯ˮ ˬ , ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˞˪˪ˣ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˫˰ï 1996 ,2006 

Figure 27: distance traveled in a day by household, with company car and without 
company car ï 1996, 2006 

 

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˫˧˷˶˸26 x ˫˧˷˶˸˟27 ˧˩ ˵˧˯ˢ˪ ˭˸˧ˮ :

¶ ˪˪ ˩˩ , ˸ˣ˥˲ ˸ˣ˰˯ˣˮ ˟˩˶ ˧˪˩ ˞˪˪ ˸ˣ˥˲˷ˬ)˵ˣ ˸ˣ˰˧˯ˮ ˶˲˯ˬ"ˢ˰ˣ˯ˮ ˬ ( ˧˪˩ ˫˰ ˸ˣ˥˲˷ˬˬ

˟˩˶ .

¶ ˵˪ˣ ˸ˣ˰˧˯ˮ ˶˲˯ˬ˪ ˫˶ˣ˸ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶"˶˸ˣ˧ ˪ˣˡˠ ˢ˰ˣ˯ˮ ˬ , ˸ˮ˷˟ ˭ˢ1996  ˭ˢˣ

 ˸ˮ˷˟2006 . ˢ˰ˣ˯ˮ˟ ˣˮ˧ˢ ˶˸ˣ˧ ˧˸ˣ˰ˬ˷ˬˢ ˪ˣˡ˧ˠˢ)˩- 70% ˟˩˶ ˧˪˩ ˫˰ ˸˧˟ ˧˵˷ˬˬ ˶˸ˣ˧ ,

ˮ˷˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˞˪˪ ˸1996 ,˩ˣ- 61%  ˸ˮ˷˟2006 .(

 

2.1.4.   ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞ˢ ˧˲ˣ˞

 ˸˧˟ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴

˸ˣ˶˲˯ˢ ˶˵˯˟ ˶˩ˤˣˢ˷ ˧˲˩ , ˣˬ˩ ˫˧˪ˡˣˬ ˶˲˯ˬ˟ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢˬ ˵˪˥ ˢ˧ˢ ˢˤ ˢˮ˸˷ˬ

 ˧˵ˣˣ˪˧ˬ˟ ˪ˡˣˬˢ)1993( , ˢ˧˲˪ˡ˪˧˲˟ ˪ˡˣˬˢˣ)1994 .( ˸ˣ˲˧˲˴ ˪˷ ˢ˰˲˷ˢˢ ˸ˮ˧˥˟ ˨˶ˣ˴˪

˸˧˟ ˵˷ˬ ˪˩˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˰ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ,˸ˣ˴ˣ˟˵ ˧˸˷˪ ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˩ ˣ˵˪ˣ˥ . ˢ˴ˣ˟˵˪

ˣˤ˞ ˪˩ ˣ˩˧˧˷ ˢˮˣ˷˞˶ˢ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˫ˢ˟ ˢ˰ˣˮ˸ˢ ˧˶)ˬ˪ ˫˧˟˷ˣ˸ ˶˲˯ˬ"˶ ( ˢˢˣ˟ˠ ˢ˸˧˧ˢ

 ˫ˢ˟ ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˩ ˣ˩˧ˣ˷ ˢ˧˧ˮ˷ˢ ˢ˴ˣ˟˵˪ ˣ˪˧˞ˣ ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˩ ˪˷ ˸ˣ˲˧˲˴ˢ ˭ˣ˧˴˥ˬ

ˢ˰ˣˮ˸ˢ ˧˶ˣˤ˞ ˪˩ ˪˷ ˸ˣ˲˧˲˴ˢ ˭ˣ˧˴˥ˬ ˢ˩ˣˬˮ ˢ˸˧˧ˢ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ . ˫˧˷˶˸28  ˸˞ ˠ˧˴ˬ

˫˧˶˵˯ˢ ˧ˮ˷˟ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸  .
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˫˧˷˶˸ 28:  ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ ˶˲˯ˬ

Figure 28: Number of cars in a household as a function of the population density in the 
household location 

 

 

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˫˧˷˶˸28  ˭˸˧ˮ˧˩ ˵˧˯ˢ˪ :

¶ ˩˟ ˢˢˣ˟ˠ ˫˧˲ˣ˲˴ ˫˧˶ˣˤ˞˟ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ- 33%  ˞˪ ˫˧˶ˣˤ˞˟ ˶˷˞ˬ

˫˧˲ˣ˲˴ , ˸ˮ˷˟ ˭ˢ1996  ˸ˮ˷˟ ˭ˢˣ2006 . 

¶ ˩ ˪˷ ˪ˣˡ˧ˠ ˪˥ ˫˧˶ˣˤ˞ˢ ˧ˮ˷˟- 25%  ˸ˮ˷ ˭˧˟ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟1996 

 ˸ˮ˷˪2006. 

 ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˟ˣ˷˧˧ˢ ˪˷ ˢ˧˲˶ˠˣ˲ˣ˦

˶˵˥ˬˢ ˸˥ˮˢ ˧˲ ˪˰ ,˫˧˧˶˶ˢ ˫˧˟ˣ˷˧˧˟ , ˸ˬˣ˰˪ ˫˧ˬ˴ˬ˦˴ˬ ˫˧˧˪˞˧˴ˮ˦ˣ˲ˢ ˢ˩˧˪ˢˢ ˧˵˥˶ˬ

˫˧˧˶ˣ˷˧ˬ ˫˧˟ˣ˷˧˧ ,˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˢ˧˪˰˪ ˞˧˟ˢ˪ ˧ˣ˲˴˷ ˶˟ˡ , ˸ˬˣ˰˪

˫˧˧˶ˣ˷˧ˬ ˫˧˟ˣ˷˧˧˟ . ˫˧˷˶˸29 ˫˧˶˵˯ˢ ˧ˮ˷˟ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸ ˸˞ ˠ˧˴ˬ .
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˫˧˷˶˸ 29:  ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˟ˣ˷˧˧ˢ ˪˷ ˢ˧˲˶ˠˣ˲ˣ˦ˢ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ ˶˲˯ˬ- 1996 ,
2006 

Figure 29: Number of cars in a household as a function of the topography of the seated of 
the household 

 

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˫˧˷˶˸29 ˧˩ ˵˧˯ˢ˪ ˭˸˧ˮ :

¶  ˫˧˧˶˶ˢ ˫˧˟ˣ˷˧˧˟ ˫˧˧˶ˣ˷˧ˬ ˫˧˟ˣ˷˧˧˟ ˶˷˞ˬ ˶˸ˣ˧ ˢˣ˟ˠ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ

˩˟- 13.5% , ˸ˮ˷˟ ˭ˢ1996  ˸ˮ˷˟ ˭ˢˣ2006 . ˧ˮ˷˟ ˰˴ˣˬˬ ˸˧˟ ˵˷ˬ ˪ˡˣˠ ˧˩ ˭˧˧˴˪ ˷˧

ˢˬˣˡ ˫˧˶ˣˤ˞ˢ ,˩ ˪˰ ˡˬˣ˰ˣ- 2.95 ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮ. 

¶ ˪ˡˠ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ , ˫˧˟ˣ˷˧˧˟ ˭ˢ"˫˧˶˶ˢ " ˫˧˟ˣ˷˧˧˟ ˭ˢˣ"˧ˬ˫˧˧˶ˣ˷ "

˩˟- 25% .

 ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˟ˣ˷˧˧ˢ ˫ˣ˞˪

 ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˴ˣ˟˵ ˪˷ ˭ˣˣˠˬ ˧˪˰˟ ˫˧˶ˣˤ˞˟ ˪˟ˣ˵ˬ ˢˮ˸˷ˬ ˣˮ˧ˢ ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˴ˣ˟˵˪ ˨ˣ˧˷

˸ˣ˧ˮˠˣˬˣˢ .˸ˣ˶˲˯ˢ ˶˵˯˟ ˭˧ˣ˴˷ ˧˲˩ ,˳˶˞˟ ˫˧˪ˡˣˬ ˶˲˯ˬ˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ˢˤ ˢˮ˸˷ˬ˟ , ˫ˢ˧ˮ˟

ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˫ˠ  .

ˬ˪ˢ ˶˵˯˟ ˫˧˧ˡˣˢ˧ ˞˪ ˫˧˟ˣ˷˧˧˟ ˣˬˠˡˮ˷ ˸˧˟ˢ ˧˵˷ˬ ˶˲˯ˬ" ˯) ˸ˮ˷1996 ( ˪˰ ˡˬ˰147 

)  ˨ˣ˸ˬ1,668 ˸˧˟ ˧˵˷ˬ( , ˱ˣˮ ˢ˲˧ ˶˵˯˟ ˣ˪˧˞ˣ)2006 ( ˪˰ ˡˬ˰169  ˸˧˟ ˧˵˷ˬ)  ˨ˣ˸ˬ2,042 

˸˧˟ ˧˵˷ˬ .(˩ ˪˰ ˡˬ˰ ˫˧˧ˡˣˢ˧ ˞˪ ˫˧˟ˣ˷˧˧˟ ˰˴ˣˬˬˢ ˸˧˟ˢ ˵˷ˬ ˪ˡˣˠ- 4.96  ˣï 4.5 ) ˸ˮ˷˟

1996  ˸ˮ˷˟ˣ2006 ,ˢˬ˞˸ˢ˟( ,˩ ˪˰ ˡˬ˰ ˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˸˧˟ ˵˷ˬ˟ ˸ˣ˷˲ˮˢ ˶˲˯ˬ ˣ˪˧˞ˣ- 

2.89 x- 2.82 ) ˸ˮ˷˟1996  ˸ˮ˷˟ˣ2006 ,ˢˬ˞˸ˢ˟ .( ˫˧˷˶˸30  ˢ˵˧ˡ˟ˢ ˧˞˴ˬˬ ˸˞ ˠ˧˴ˬ

˸˧˟ ˵˷ˬ ˪˷ ˢˬ˶˟ .
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˫˧˷˶˸ 30:  ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˟ˣ˷˧˧ˢ ˪˷ ˫ˣ˞˪ˢ ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ ˶˲˯ˬ- 1996 ,2006 

Figure 30: Number of cars in a household as a function of the religion of the seated of the 
household ï 1996, 2006 

 

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˫˧˷˶˸30 ˧˩ ˵˧˯ˢ˪ ˭˸˧ˮ :

¶  ˸ˮ˷˟˷ ˡˣ˰˟1996  ˧˪˩ ˶˲˯ˬ˪ ˢˬˣˡ ˢ˧ˢ ˧ˡˣˢ˧ ˞˪ ˟ˣ˷˧˧˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ

˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˟˩˶ˢ , ˸ˮ˷˟2006  ˫˧˟ˣ˷˧˧˟ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˢ˪˰

˩˟ ˫˧˧ˡˣˢ˧ ˞˪- 44%! ,˩ ˪˷ ˪ˣˡ˧ˠ ˸ˬˣ˰˪- 24% ˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˡ˟˪˟. 

¶  ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ ˫˧˦˪ˣ˟ˢ ˫˧˟ˣ˷˧˧ˢ ˧˩ ˭˧˧˴˪ ˷˧˫ˮ˧ˢ ˸˧˟ ˵˷ˬ˟ : ˢ˶ˬ˦)1.19( ,

 ˫˰˶˲˷)1.12 ( ˪ˬ˶˩ ˪˞ ˸˧˪˞ˡˣ)1.00  .(

¶ ˪˧˰˪ ˣ˶˩ˤˣˢ˷ ˫˧ˮˣ˸ˮˢ ˶ˣ˞˪ , ˞˪ ˫˧˟ˣ˷˧˧˟ ˸ˬˣ˰˪ ˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˸˧˟ ˵˷ˬ ˪ˡˣˠ˪ ˰ˠˣˮ˟

˫˧˧ˡˣˢ˧ , ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˧˩ ˭˧˧˴˪ ˭˸˧ˮ˷˲ˮ˪  ˫˧˟ˣ˷˧˧˟ ˶˷˞ˬ ˶˸ˣ˧ ˢˣ˟ˠ ˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟

 ˸ˮ˷˟ ˭ˢ ˫˧˧ˡˣˢ˧ ˞˪1996 ˢˣ ˸ˮ˷˟ ˭2006 .˸˞ˤ ˫˰ ,˫˴ˬ˦˴ˬ ˧˯˥˧ˢ ˶˰˲ˢ : ˸ˮ˷˟1996 

˩ ˪˰ ˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˷˲ˮ˪ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˡˬ˰- 0.24 ˩ ˸ˬˣ˰˪- 0.15  ˞˪ ˫˧˟ˣ˷˧˧˟

˫˧˧ˡˣˢ˧ , ˸ˮ˷˟ ˣ˪˧˞ˣ2006  ˩ ˪˰ ˫˧˧ˡˣˢ˧ ˫˧˟ˣ˷˧˧˟ ˷˲ˮ˪ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˡˬ˰- 0.31 

˩ ˸ˬˣ˰˪- 0.23 ˫˧˧ˡˣˢ˧ ˞˪ ˫˧˟ˣ˷˧˧˟. 

 

˶ˣ˟˥˸˟ ˸ˣ˶˧˷ ˸ˬ˶˸˧˶ˣ˟˧˴ ˢ 

˶˵˥ˬˢ ˸ˣ˶˰˷ˢ ˯˧˯˟ ˪˰ , ˸ˬ˶ ˪˰ ˰˧˲˷ˢ˪ ˢ˧ˣ˲˴ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶

 ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤï ˶˸ˣ˧ ˢˢˣ˟ˠ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶˷ ˪˩˩ , ˨˩
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˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸ˡ˶˪ ˢ˧ˣ˲˴ . ˫˧˷˶˸31 ˢ˵˧ˡ˟ˢ ˧˞˴ˬˬ ˸˞ ˠ˧˴ˬ , ˯˧˯˟ ˪˰

ˢ˲˧˥˟ ˫˧ˮˣ˸ˮˢ  .

 ˭˸˧ˮ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˫ˢ˟ ˫˧˶ˣˤ˞˟ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˧˩ ˸ˣ˞˶

ˢ˩ˣˬˮ ˸˧˶ˣ˟˧˴ˢ ,˩˟ ˢˣ˟ˠ- 50%  ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˫ˢ˟ ˫˧˶ˣˤ˞˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬˬ

ˢˢˣ˟ˠ ˸˧˶ˣ˟˧˴ˢ. 

˫˧˷˶˸ 31:  ˪˷ ˢ˧˴˵ˮˣ˲˩ ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ ˶˲˯ˬ˷ˣˬ˧˷ˢ ˸ˬ˶ ˟ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˸˧˶
 ˸˧˟ˢ

Figure 31: Number of cars in a household as a function of use in public transportation in 
the area location of the household 

 

 

3.1.4.  ˫ˣ˩˧˯

 ˫˧ˮ˷˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˸ˣˬˠˬˢ ˸ˮ˧˥˟1996 x- 2006 , ˸ˬ˧˧˵ ˧˩ ˢ˪˰ˢ

˭˧˪ˣ˲ˣ˶˦ˬ˟ ,˸˧˴˶˞ˢ ˢˬˠˬ˪ ˢˬˣˡ˟ ,˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶˟ ˢ˧˧˪˰ . ˢ˸˪˰ ˰ˣˮ˧ˬˢ ˸ˬ˶

˩˟ ˭ˣ˶˥˞ˢ ˶ˣ˷˰˟- 37% .ˣˤ ˢ˧˧˪˰˪ ˫˧˦˪ˣ˟ˢ ˫˧ˬ˶ˣˠˢˬ ˡ˥˞ , ˠ˴ˣˢ˷ ˫˧ˮˣ˸ˮˢ ˥ˣ˸˧ˮ ˧˲ ˪˰

ˢˤ ˵˶˲˟ ,˪˰ˢ ˣˮ˧ˢ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ˟ ˢ˪ˣˡˠˢ ˢ˧˧ . ˸ˮ˷˟˷ ˡˣ˰˟1996 

˩ ˪˰ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˡˣˬ˰- 1.2 , ˸ˮ˷˟ ˫˶˲˯ˬ ˢ˪˰2006 ˩˪- 1.5  .

 ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˣˤ ˢˡˣ˟˰˟ ˣˮ˥˟ˮ˷ ˫˧ˮ˸˷ˬˢˬ ˡ˥˞ ˪˩ ˪˷ ˢ˰˲˷ˢˢ ˸ˡ˧ˬ ˸˞ ˭˧˟ˢ˪ ˢ˶˦ˬ˟

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ,˧˴˪ˣ˶ˣ˵ˢ ˪˷ ˢˮ˧˥˟ ˢ˸˷˰ˮ˫˧ˮ˸˷ˬˢˬ ˡ˥˞ ˪˩ ˭˧˟ ˢ ˣˮ˥˟ˮ˷,  ˶˲˯ˬ ˭˧˟˪

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ .˭˯˶˧˲ ˪˷ ˫˞˸ˬˢ ˫ˡ˵ˬ ˯˧˯˟ ˪˰ ˢ˟˷ˣ˥ ˢ˧˴˪ˣ˶ˣ˵ˢ . ˥ˣ˪29  ˸˞ ˠ˧˴ˬ

 ˧˩˶˰ˣ˪˟˵˸ˢ˷ ˫ˡ˵ˬˢ  .
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˥ˣ˪ 29 : ˭˯˶˧˲ ˪˷ ˢ˧˴˪ˣ˶ˣ˵ ˫ˡ˵ˬ˶ˣ˟˰ ˫˧ˮ˸˷ˬˢˬ ˡ˥˞ ˪˩ ˫˧˶˵˯ˢ ˧ˮ˷˟ 

Table 29: Pearson correlation for all variables at the two surveys 

 
˭˯˶˧˲ ˪˷ ˢ˧˴˪ˣ˶ˣ˵ ˫ˡ˵ˬ  ˶˲˯ˬ ˫˰

"˩˸˧˟ ˵˷ˬ˟ ˶ 

 ˢˮ˸˷ˬ1996 2006 

ˬ ˸˯ˮ˩ˢ" ˟)˶˸ˣ˧ ˢˢˣ˟ˠ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˨˩ ˶˸ˣ˧ ˨ˣˬˮ ˶˲˯ˬˢ˷ ˪˩˩( - -0.63
** 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˬ˟"˟ 0.73** 0.68** 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˬ˟"˟ )˫˧˶˩ˤ( 0.60** 0.54** 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˬ˟"˟ )˸ˣ˟˵ˮ( 0.58** 0.53** 

ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ"˟ 0.57** 0.44** 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˢˬˬ˧˟ ˪˷ ˪˩ ˧ˮ˟ ˬ"˟ 0.55** 0.44** 

ˬ˟ ˫˧˞ˬˡ˵˞ ˶˲˯ˬ"˟ 0.35** 0.38** 

˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˧˟˩˶ ˶˲˯ˬ 0.33** 0.37** 

"ˬ˵ ˢ˰ˣ˯ˮ ˢˬˬ˧˟ ˪˷ ˪˩ ˧ˮ˟ ˬ"˟ 0.43** 0.35** 

˶˲˯ˬ ˫˧˶˟ˠ ˫˧˶ˠˣ˟ )˪˰ˬ ˪˧ˠ 18( ˬ˟"˟ 0.30** 0.31** 

 ˧ˮ˟65 +ˬ˟"˟ -0.37** -0.29** 

ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ"˟ 0.32** 0.28** 

˸ˣ˲˧˲˴ ˭˧˯ˣ˪˩ˣ˞ ˞˟"˸ x˟ ˞˴ˬˮ ˬ"˟ -0.15** -0.26** 

˰˴˧ˢ ˥˸"˴ ˞˟"˸ x˟ ˞˴ˬˮ ˬ"˟ - -0.21** 

˶˲˯ˬ ˫˧ˡ˪˧ ˪˰ ˪˧ˠ 18 ˬ˟"˟ 0.20** 0.11** 

ˢ˧˲˶ˠˣ˲ˣ˦ ˪˷ ˟ˣ˷˧˧ˢ x˟ ˞˴ˬˮ ˬ"˟ -0.06* -0.08** 

˫ˣ˞˪ ˟ˣ˷˧˧ˢ x˟ ˞˴ˬˮ ˬ"˟ -0.01 -0.06* 

˶˲˯ˬ ˫˧ˡ˪˧ ˪˰ ˪˧ˠ 8 ˬ˟"˟ 0.10** 0.05* 

 ** ˪˷ ˸ˣˮˬ˧ˢˬ ˸ˬ˶ ˫˰ ˢ˧˴˪ˣ˶ˣ˵0.01;  

 * ˪˷ ˸ˣˮˬ˧ˢˬ ˸ˬ˶ ˫˰ ˢ˧˴˪ˣ˶ˣ˵0.05 

 

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˥ˣ˪29 ˭˸˧ˮ ˧˩ ˵˧˯ˢ˪ :

¶  ˢ˧˴˪ˣ˶ˣ˵ˢ ˧˪˰˟ ˫˧ˮ˸˷ˬˢˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ˫˰ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˢ˯ˮ˩ˢ ˸ˬ˶ ˫ˮ˧

)˱ˣˮ ˢ˲˧ ˶˵˯˟ ˵˶ ˟- 2006( ,˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬˣ . 

¶ ˬ˪ˢ ˶˵˯˟"ˢ˯ˮ˩ˢ ˸ˬ˶ ˢˮ˸˷ˬ ˭˧˞ ˣ˟ ˯ , ˶˲˯ˬ ˭˧˟ ˢˣ˟ˠˢ ˫˞˸ˬˢ ˸˞ ˸ˣ˞˶˪ ˭˸˧ˮ

 ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˭˧˟˪ ˫˧˵˯˰ˣˬˢ)˱ˣˮ ˢ˲˧ ˶˵˯˪ ˸˧˯˥˧.( 

¶ ˫˧˲˯ˣˮ ˫˧ˮ˸˷ˬ  ˶˲˯ˬ ˫ˮ˧ˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ˫˰ ˸˧˯˥˧ ˢˢˣ˟ˠ ˢ˧˴˪ˣ˶ˣ˵ ˧˪˰˟

˵ˣ ˸ˣ˰˧˯ˮ" ˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˬ)ˬ˪ˢ ˶˵˯˟ ˶˵˧˰˟"˯ .( 
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¶ ˢ˧˴˪ˣ˶ˣ˵ ˢ˞˴ˬˮ ˢ˩ˣˬˮ  ˫˧ˮ˸˷ˬˢ ˭˧˟ï  ˫˵ˣˬˬ ˣ˟ ˟ˣ˷˧˧ˢ ˫ˣ˞˪ˣ ˟ˣ˷˧˧ˢ ˪˷ ˢ˧˲˶ˠˣ˲ˣ˦ˢ

 ˪˧ˠ ˡ˰ ˫˧ˡ˪˧ˢ ˶˲˯ˬ ˭˩ˣ ˸˧˟ ˵˷ˬ8 ˸˧˟ˢ ˵˷ˬ˟ ,ˣ˪˰˟˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˭˧˟˪ ˵˷ˬ ˸

˸˧˟ˢ. 

 

2.4.  ˫˧ˮ˷˪ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ1996 ,2006 

˟ ˸˸ ˫˧ˮ˷˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˣˠ˴ˣ˧ ˢˤ ˵˶˲1996 x- 2006.  ˷˧

ˢˮˣ˷ ˫˧ˮ˸˷ˬ ˟˩˶ˢ ˫˰ ˫˧˟˶ ˸ˣˮˣ˧˯˧ˮ ˣ˷˰ˮ ˧˩ ˭˧˧˴˪ , ˶˸ˣ˧˟ ˸ˣ˟ˣ˦ˢ ˸ˣ˞˴ˣ˸ˢ ˸ˣˠ˴ˣˬ ˢˤ˸˟ˣ

˸˧˦˯˧˦˦˯ ˢˮ˧˥˟ˬ. 

1.2.4.  ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˸ˮ˷˪ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶1996 

 ˥ˣ˪30 ˬ˪ˢ ˶˵˯ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞ ˠ˧˴ˬ" ˸ˮ˷ˬ ˯1996 .
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˥ˣ˪ 30 :ˬ˪ˢ ˶˵˯˟ ˢ˟˴ˢˢ ˸ˣ˞˴ˣ˸ˣ ˪ˡˣˬ˟ ˫˧ˮ˸˷ˬˢ ˶ˣ˞˧˸" ˯)1996 (

Table 30: Description of variables in the models and the posting result with central bureau 
of statistics survey (1996) 

Variable Description Value Std err t-test 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 2.50 0.17 14.84 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 2.98 0.23 13.15 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 3.47 0.30 11.74 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 2.12 0.18 11.62 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 3.20 0.24 13.28 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 3.80 0.33 11.39 

˶˲˯ˬ ˫˧˵˯˰ˣˬ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 0.20 0.11 1.76 

˶˲˯ˬ ˫˧˵˯˰ˣˬ ˵˷ˬ˟ ˸˧˟ )˪- 2 x˞ 3 ˩"˶ ˬ˟"˟( 0.41 0.16 2.59 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ )˪- 2 x˞ 3 ˩"˶ ˬ˟"˟( 2.25 0.26 8.69 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 0.15 0.02 6.15 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 x˞ 3 ˩"˶ ˬ˟"˟( 0.25 0.03 7.60 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 1 ˩"˶ ˬ˟"˟( -0.000027 0.000012 -2.15 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 2 ˩"˶ ˬ˟"˟( -0.000062 0.000020 -3.09 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 3 ˩"˶ ˬ˟"˟( -0.000097 0.000044 -2.22 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -2.88 0.20 -14.16 

 ˰ˣ˟˵)˟˩˶ ˧˪˩ ˧ˮ˷( -6.71 0.37 -18.26 

 ˰ˣ˟˵)˟˩˶ ˧˪˩ ˢ˷ˣ˪˷( -9.85 0.70 -14.14 

Number of observations 1,668     

Number of estimated parameters 13   

Null log-likelihood -2,312.34     

Final log-likelihood -998.47     

Rho-square (r) 0.57     

Rho-square bar (r) 0.56   

˫ˮ˧ˢ ˢˤ ˪ˡˣˬ˟ ˣ˪˟˵˸ˢ˷ ˸˪˰ˣ˸ˢ ˸ˣ˧˴˵ˮˣ˲: 

U0=0 

U1=-2.88+2.5*X1+2.12*X2+0.2*X3+0.15*X5-0.000027*X6 

U2=-6.71+2.98*X1+3.20*X2+0.41*X3+2.25*X4+0.25*X5-0.000027*X6 

U3=-9.85+3.47*X1+3.80*X2+0.41*X3+2.25*X4+0.25*X5-0.000027*X6 

˶˷˞˩: 

X1 ï  ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ
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X2 ï  ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ

X3 ï  ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ

X4 ï  ˸˧˟ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ

X5 ï  ˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ

X6 ï  ˶ˣˤ˞ ˸ˣ˲˧˲˴ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ" ˟

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˥ˣ˪30 ˧˩ ˵˧˯ˢ˪ ˭˸˧ˮ :

¶ l˵ˬ˧ˬ s- Rho-square ˢˣ- Rho-square Bar ˪˟˧˵ x˶˰˫˧˩ ˢˣ˟ˠ˫˧  ˫˧ˬˣˡ ˫˧˪ˡˣˬ˪ ˸˧˯˥˧

˰ˣˮ˧ˬ ˸ˬ˶ ˪˷ ,ˬ˪ˢ ˶˵˯ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˣ˷˰ˮ˷" ˯)˪ˡˣˬˢ ˞ˬˠˣˡ˪ ˣˬ˩˫˧  ˪˸ ˭˧˪ˣ˲ˣ˶˦ˬ ˪˷

˟˧˟˞ ˩ ˪˷ ˨˶˰ ˢ˪˞ ˫˧ˬˡ˵ˬ ˣ˪˟˧˵ ˫˷- 0.37 .( 

¶ ˫˧˧˪˧˪˷ ˫˧˩˶˰ ˧ˣ˲˴˩ ˣ˪˟˧˵ ˫˧˰ˣ˟˵ˢ ˫˧˩˶˰ˢ , ˟˩˶ ˸˷˧˩˶˪ ˸˧˪˧˪˷ ˸˪˰ˣ˸ ˫˧˞˦˟ˬˢ

 ˞˪˪ ˸˧˟ ˵˷ˬ˟"˸˶ˤ˰ "˫˧˶˥˞ˢ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ . ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ˢ ˶˲˯ˬ˷ ˪˩˩

˶˸ˣ˧ ˪ˣˡˠ ,˶˸ˣ˧ ˪ˣˡˠ ˧˪˧˪˷ ˨˶˰ ˫ˡ˵ˬˢ ˪˟˧˵ ˨˩. 

¶  ˰˧˲˷ˬˢ ˶˸ˣ˧˟ ˧˦ˮˮ˧ˬˣˡˢ ˢˮ˸˷ˬˢ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˰ ˣˮ˧ˢ  ˣ˞ ˧˪˰˟ ˶˲˯ˬ

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ . 

¶ ˣ˧ˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˪ˡˠˢ˪ ˫˧ˬ˶ˣ˸ˢ ˫˧˲˯ˣˮ ˫˧˧˦ˮˮ˧ˬˣˡ ˫˧ˮ˸˷ˬ : ˧˪˩ ˶˲˯ˬ

 ˸˧˟ˢ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ˢ) ˧˪˰˟˪ ˵˶2 ˸˧˟ ˵˷ˬ˟ ˶˸ˣ˧ ˣ˞ ˟˩˶ ˧˪˩ ( ˶˲˯ˬˣ

˸˧˟ˢ ˵˷ˬ˟ ˸ˣ˰˴ˣ˟ˬˢ ˸ˣ˰˧˯ˮˢ . 

¶ ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ ,ˣˮ˧ˢ  ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˪ˡˠˢ˪ ˫˶ˣ˸ˢ ˱˯ˣˮ ˢˮ˸˷ˬ

˸˧˟ , ˨˶˰ ˪˟˧˵ ˢˤ ˢˮ˸˷ˬ ˫˪ˣ˞t-test  ˵˷ˬ˟ ˡ˥˞ ˟˩˶ ˧˪˩ ˧˪˰˟ ˧ˣˤ˧˥˟ ˭ˢ ˸˧˯˥˧ ˨ˣˬˮ

˸˧˟ ˵˷ˬ˟ ˶˸ˣ˧ ˣ˞ ˟˩˶ ˧˪˩ ˧ˮ˷ ˧˪˰˟ ˧ˣˤ˧˥˟ ˭ˢˣ ˸˧˟ . 

¶ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˸˥˲ˢ˪ ˸ˬ˶ˣ˸ ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴ ,

˶ˬˣ˪˩ ,˩˩˶˸ˣ˧ ˢˢˣ˟ˠ ˶ˣˤ˞˟ ˸ˣ˲˧˲˴ˢ˷ ˪ ,˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˡ˶ˣ˧ ˨˩. 

ˬ˪ˢ ˶˵˯ ˪˷ ˪ˡˣˬˢ ˧ˬˡ˵ˬ ˸˪˟˵ ˶˥˞˪" ˣ˪˟˵˸ˢ˷ ˸ˣ˞ˣˣ˷ˬˢ ˪˷ ˸ˣ˵˧ˡ˟ ˷ˣ˪˷ ˣ˩˶˰ˮ ˯

˪˰ˣ˲˟ ˣ˪˟˵˸ˢ˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧ˮˣ˸ˮ˪ ˯˥˧˟ ˪ˡˣˬ˟  .

˪˰ˣ˲˟ ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˪ˡˣˬ˟ ˢ˪˟˵˸ˢ˷ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˢˮ˥˟ ˢˮˣ˷˞˶ ˢ˵˧ˡ˟  ˵˷ˬ˟

˸˧˟ˢ .˞ˬˠˣˡ˪ :˫˞ ,˪ˡˣˬˢ ˧˲ ˪˰ , ˪˷ ˸ˣ˧ˣ˶˟˸˯ˢ ˣˮ˪˟˧˵55% ,42% ,3% ˪- 0 ,1 ,2 +˪˩ ˧

ˢˬ˞˸ˢ˟ ˟˩˶ , ˸˧˟ˢ ˵˷ˬ˟ ˣ˧ˢ ˪˰ˣ˲˟ˣ0 ˟˩˶ ˧˪˩ , ˨˶˰ˢ ˫˷˶ˮ55% . ˸˧˟ˢ ˵˷ˬ˟ ˣ˧ˢ ˫˞

ˮˢ"ˡ˥˞ ˟˩˶ ˧˪˩ ˪ , ˨˶˰ˢ ˫˷˶ˮ42% . ˪˰ ˡˬˣ˰ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˫˞ˣ2  ˶˸ˣ˧ ˣ˞
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˰ˢ ˫˷˶ˮ ˟˩˶ ˧˪˩ ˨˶3% .˩ ˪˰ ˶ˬˣ˰ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ ˰˴ˣˬˬ ˧˩ ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸- 

65% .

ˢ˧˧ˮ˷ ˢ˵˧ˡ˟ , ˪ˡˣˬ˟ ˢ˪˟˵˸ˢ˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˸ˣ˶˟˸˯ˢˢ ˫ˢ˟ ˫˧˶˵ˬˢ ˤˣ˥˞ ˸˞ ˢˮ˥˟

) ˸ˣ˧ˣ˶˷˲˞ˢ ˷ˣ˪˷ ˭˧˟ˬï 0 ,1  ˣ˞2 +˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶( , ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˢˬ˞˸

˸˧˟ˢ ˵˷ˬ˟ ˪˰ˣ˲˟ .˞ˬˠˣˡ˪ : ˞ˬˠˣˡˢ ˧˲ ˪˰˪˧˰˪ ˠ˴ˣˢ˷ ˸˧˟ˢ ˵˷ˬ ˪˷ , ˵˷ˬ˟ ˣ˧ˢ ˪˰ˣ˲˟

 ˸˧˟ˢ0 ˟˩˶ ˧˪˩ , ˪ˡˣˬˢ"˰ˠˣ˲ "ˡ˥˞ ˨˶˰ ˪˟˵ˬˣ ˢˮˣ˩ˮˢ ˸ˣ˶˷˲˞˟ ˸˧˯˥˧ ˢˢˣ˟ˠ ˸ˣ˶˟˸˯ˢ˟ .

ˮˢ ˸˧˟ˢ ˵˷ˬ˟ ˣ˧ˢ ˫˞"ˡ˥˞ ˟˩˶ ˧˪˩ ˪ , ˞ˣˢ ˪˟˵˸ˬˢ ˨˶˰ˢ0 .˟ ˧˩ ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸- 

75%  ˨˶˰ˢ ˪˟˵˸ˢ ˫˧˶˵ˬˢˬ1 .

˸˧˷˧˪˷ ˢ˵˧ˡ˟ ,˴ˬ˞˟ ˪ˡˣˬˢ ˸˞ ˢˮ˥˟ ˸ˣ˰Monte Carlo Simulation .˨˩˪ ˫˞˸ˢ˟ , ˶˥˟ˮ

 ˭˧˟ ˧˪˞ˬˣˡˮ˶ ˨˶˰ ˸˧˟ ˵˷ˬ ˪˩˟0-1 , ˢˤ ˨˶˰ ˫ˢ˟ ˫˧˶˵ˬˢ ˤˣ˥˞ ˭˥˟ˮˣ"˰ˠ˲" , ˸ˣ˞˴ˣ˸ ˧˲ ˪˰

˪ˡˣˬˢ ,˸˧˟ˢ ˵˷ˬ˟ ˪˰ˣ˲˟ ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟ .˩ ˪˷ ˢ˴˶ˢ ˶˥˞˪- 30  ˪˷ ˫˧ˬ˰˲

˩ ˪˰ ˡˬ˰ ˰˴ˣˬˬˢ ˸ˣ˰˧ˠ˲ˢ ˤˣ˥˞ ˢ˧˴˪ˣˬ˧˯ˢ- 66.2% .

˟ ˥ˣ˪31 ˧ˮ˪˰ˣ˲˟ ˸ˣ˞˴ˣ˸ˢ ˸ˬˣ˰˪ ˪ˡˣˬˢ ˸˧ˤ˥˸ ˸ˣˬ˧˞ ˸ˣ˞˴ˣ˸ ˸ˣ˞˶˪ ˭˸ , ˭˩ˣ ˸ˣ˧˲˴˸ˢ ˪˪˩˟

˸ˣ˧˲˴˸ ˪˷ ˸ˣ˴ˣ˟˵˟ ,˫˧ˬˣˡ ˫˧ˮ˧˧˲˞ˬ ˸ˣ˪˰˟ ,˶˸ˣ˧ ˸ˣˮ˦˵ . ˧˪˩ ˶˲˯ˬ ˸˞ ˭˥ˣ˟ ˪ˡˣˬˢ ˸ˣˬ˧˞

˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ,˪˰ˣ˲˟ ˫˧ˮˣ˸ˮˢ ˸ˬˣ˰˪ ˪ˡˣˬˢ ˸˧ˤ˥˸ ˧˲ ˪˰ . ˪ˡˣˬˢ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

˵˸ˢ˷ ˸ˣ˞˴ˣ˸ˢ ˸˞ ˶ˤ˥˷ˬ˩ ˪˰ ˢ˪ˣ˰ ˞˪˷ ˸ˣ˰˦˟ ˪˰ˣ˲˟ ˣ˪˟- 4% ˪˰ˣ˲˟ ˸ˣ˞˴ˣ˸ˢ ˸ˬˣ˰˪ .

˥ˣ˪ 31 : ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˸ˣˬ˧˞1996 

Table 31: Verification of car availability model 1996 

˶˲˯ˬ ˧˪˩ ˟˩˶  
˵˷ˬ˟  ˸˧˟

 
˫ˠˡˬ˟ ˵˪˥ 

˸˧ˤ˥˸ ˪˰ˣ˲˟  ˸ˣ˰˦)%( ˸ˣ˧˲˴˸ ˶˲˯ˬ 

˸ˣ˧˲˴˸ˢ ˪˩ 0.71 0.71 0% 1,668 

ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ         

0-1 0.32 0.33 -4% 1,023 

2+ 1.33 1.31 2% 645 

˫ˣ˧˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ         

 ˡ˰5 0.40 0.39 3% 953 

ˬ ˶˸ˣ˧- 5 1.13 1.14 -1% 715 

˫˧˵˯˰ˣˬ ˶˲˯ˬ         

0-1 0.43 0.42 1% 1,064 

2+ 1.21 1.21 0% 604 

ˠˮ˧˯˧˪ ˧˟˩˶ ˶˲˯ˬ         

0 0.65 0.65 1% 1,569 

1+ 1.62 1.68 -3% 99 

ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴         

˭˦˵ ˬ- 10,000 ˫˧˟˷ˣ˸ ˬ˵˪"˶ 0.77 0.77 0% 1,084 

˪ˣˡˠ ˬ- 10,000 ˫˧˟˷ˣ˸ ˬ˵˪"˶ 0.60 0.59 1% 584 
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2.2.4.  ˸ˮ˷˪ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ2006 

 ˥ˣ˪32  ˶˵˯ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞ ˠ˧˴ˬ ˸ˮ˷ˬ ˱ˣˮ ˢ˲˧2006 .

˥ˣ˪ 32 : ˱ˣˮ ˢ˲˧ ˶˵˯˟ ˢ˟˴ˢˢ ˸ˣ˞˴ˣ˸ˣ ˪ˡˣˬ˟ ˫˧ˮ˸˷ˬˢ ˶ˣ˞˧˸)2006 (

Table 32: Description of variables in the models and the posting result with Yefa Nof 
survey (2006) 

Variable Description Value Std err t-test 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 1.81 0.13 13.79 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 2.49 0.19 13.37 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 3.57 0.29 12.33 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 1.46 0.13 10.80 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 2.27 0.19 12.17 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 3.44 0.29 12.00 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢ˩ˣˬˮ ˰˴ˣˬˬˢˬ )˪- 1 ˩"˶ ˬ˟"˟( -1.38 0.16 -8.66 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢ˩ˣˬˮ ˰˴ˣˬˬˢˬ )˪- 2 x˞ 3 ˩"˶ ˬ˟"˟( -2.55 0.35 -7.38 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢˢˣ˟ˠ ˰˴ˣˬˬˢˬ )˪- 1 ˩"˶ ˬ˟"˟( 0.32 0.27 1.17 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢˢˣ˟ˠ ˰˴ˣˬˬˢˬ )˪- 2 ˩"˶ ˬ˟"˟( 1.98 0.31 6.31 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢˢˣ˟ˠ ˰˴ˣˬˬˢˬ )˪- 3 ˩"˶ ˬ˟"˟( 2.17 0.54 4.04 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 1.88 0.22 8.75 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 1.82 0.40 4.53 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 0.07 0.03 2.61 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 0.16 0.03 5.13 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 0.17 0.05 3.31 

˶˦ˬˣ˪˧˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 0.003837 0.00 2.61 

˶˦ˬˣ˪˧˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 0.004720 0.00 2.76 

˶˦ˬˣ˪˧˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 0.006045 0.00 2.81 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 1 ˩"˶ ˬ˟"˟( -0.000022 0.000010 -2.09 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 2 ˩"˶ ˬ˟"˟( -0.000067 0.000017 -3.91 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 3 ˩"˶ ˬ˟"˟( -0.000138 0.000045 -3.06 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -1.00 0.24 -4.13 

 ˰ˣ˟˵)˟˩˶ ˧˪˩ ˧ˮ˷( -5.01 0.41 -12.32 

 ˰ˣ˟˵)˟˩˶ ˧˪˩ ˢ˷ˣ˪˷( -10.39 0.93 -11.12 

Number of observations 2,039     

Number of estimated parameters 29   

Null log-likelihood -2,826.65     

Final log-likelihood -1,292.25     

Rho-square (r) 0.54     

Rho-square bar (r) 0.53   
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˫ˮ˧ˢ ˢˤ ˪ˡˣˬ˟ ˣ˪˟˵˸ˢ˷ ˸˪˰ˣ˸ˢ ˸ˣ˧˴˵ˮˣ˲: 

U0=0 

U1=-1+1.81*X1+1.46*X2-1.38*X4+0.32*X5+0.07*X6+0.003837*X7-0.000022*X8 

U2=-5.01+2.49*X1+2.27*X2-2.55*X3+1.98*X4+1.88*X5+0.16*X6+0.00472*X7-

0.000067*X8 

U3=-10.39+3.57*X1+3.44*X2-2.55*X3+2.17*X4+1.82*X5+0.17*X6+0.006045*X7-

0.000138*X8 

˶˷˞˩: 

X1 ï  ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ

X2 ï  ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ

X3 ï  ˢ˩ˣˬˮ ˢ˯ˮ˩ˢ ˸ˬ˶ ˸ˣ˪˰˟ ˸ˣ˥˲˷ˬ) ˢˮ˸˷ˬDummy( 

X4 ï  ˢˢˣ˟ˠ ˢ˯ˮ˩ˢ ˸ˬ˶ ˸ˣ˪˰˟ ˸ˣ˥˲˷ˬ) ˢˮ˸˷ˬDummy( 

X5 ï   ˸˧˟ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ

X6 ï   ˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ

X7 ï ˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˶˦ˬˣ˪˧˵ 

X8 ï ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴" ˟

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˯˧˯˟ ˪˰ ˥ˣ˪32 ˧˩ ˵˧˯ˢ˪ ˭˸˧ˮ :

¶ ˫˧˧˪˧˪˷ ˫˧˩˶˰ ˧ˣ˲˴˩ ˣ˪˟˧˵ ˫˧˰ˣ˟˵ˢ ˫˧˩˶˰ˢ , ˟˩˶ ˸˷˧˩˶˪ ˸˧˪˧˪˷ ˸˪˰ˣ˸ ˫˧˞˦˟ˬˢ

 ˞˪˪ ˸˧˟ ˵˷ˬ˟"˸˶ˤ˰ "˫˧˶˥˞ˢ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬˢ . ˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶ˢ ˶˲˯ˬ˷ ˪˩˩

˶˸ˣ˧ ˪ˣˡˠ ,˶˸ˣ˧ ˪ˣˡˠ ˧˪˧˪˷ ˨˶˰ ˫ˡ˵ˬˢ ˪˟˧˵ ˨˩. 

¶  ˰˧˲˷ˬˢ ˶˸ˣ˧˟ ˧˦ˮˮ˧ˬˣˡˢ ˢˮ˸˷ˬˢˣˮ˧ˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˰ ˶˲˯ˬ  ˣ˞ ˧˪˰˟

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ . 

¶ ˣ˧ˢ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˪ˡˠˢ˪ ˫˧ˬ˶ˣ˸ˢ ˫˧˲˯ˣˮ ˫˧˧˦ˮˮ˧ˬˣˡ ˫˧ˮ˸˷ˬ : ˧˪˩ ˶˲˯ˬ

 ˸˧˟ˢ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ˢ) ˧˪˰˟˪ ˵˶2 ˸˧˟ ˵˷ˬ˟ ˶˸ˣ˧ ˣ˞ ˟˩˶ ˧˪˩ ( ˶˲˯ˬˣ

˸˧˟ˢ ˵˷ˬ˟ ˸ˣ˰˴ˣ˟ˬˢ ˸ˣ˰˧˯ˮˢ . 
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¶ ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ ,˯ˣˮ ˢˮ˸˷ˬ ˣˮ˧ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˪ˡˠˢ˪ ˫˶ˣ˸ˢ ˱

˸˧˟ , ˨˶˰ ˪˟˧˵ ˢˤ ˢˮ˸˷ˬ ˫˪ˣ˞t-test  ˵˷ˬ˟ ˡ˥˞ ˟˩˶ ˧˪˩ ˧˪˰˟ ˧ˣˤ˧˥˟ ˭ˢ ˸˧˯˥˧ ˨ˣˬˮ

˸˧˟ ˵˷ˬ˟ ˶˸ˣ˧ ˣ˞ ˟˩˶ ˧˪˩ ˧ˮ˷ ˧˪˰˟ ˧ˣˤ˧˥˟ ˭ˢˣ ˸˧˟ . 

¶ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˸˥˲ˢ˪ ˸ˬ˶ˣ˸ ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴ ,

˶ˬˣ˪˩ ,˸ˣ˲˧˲˴ˢ˷ ˪˩˩ ˶˸ˣ˧ ˢˢˣ˟ˠ ˶ˣˤ˞˟ ,˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˡ˶ˣ˧ ˨˩. 

 ˣ˪˟˵˸ˢ˷ ˸ˣ˞ˣˣ˷ˬˢ ˪˷ ˸ˣ˵˧ˡ˟ ˷ˣ˪˷ ˣ˩˶˰ˮ ˱ˣˮ ˢ˲˧ ˶˵˯ ˪˷ ˪ˡˣˬˢ ˧ˬˡ˵ˬ ˸˪˟˵ ˶˥˞˪

˪˰ˣ˲˟ ˣ˪˟˵˸ˢ˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧ˮˣ˸ˮ˪ ˯˥˧˟ ˪ˡˣˬ˟  .

 ˵˷ˬ˟ ˪˰ˣ˲˟ ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˪ˡˣˬ˟ ˢ˪˟˵˸ˢ˷ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˢˮ˥˟ ˢˮˣ˷˞˶ ˢ˵˧ˡ˟

˟ˢ˸˧ .˩ ˪˰ ˶ˬˣ˰ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ ˰˴ˣˬˬ ˧˩ ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸- 62.5% .

ˢ˧˧ˮ˷ ˢ˵˧ˡ˟ , ˪ˡˣˬ˟ ˢ˪˟˵˸ˢ˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˸ˣ˶˟˸˯ˢˢ ˫ˢ˟ ˫˧˶˵ˬˢ ˤˣ˥˞ ˸˞ ˢˮ˥˟

) ˸ˣ˧ˣ˶˷˲˞ˢ ˷ˣ˪˷ ˭˧˟ˬï 0 ,1  ˣ˞2 +˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶( , ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˢˬ˞˸

˸˧˟ˢ ˵˷ˬ˟ ˪˰ˣ˲˟ .˟ ˧˩ ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸- 72.3%  ˨˶˰ˢ ˪˟˵˸ˢ ˫˧˶˵ˬˢˬ1 .

˸˧˷˧˪˷ ˢ˵˧ˡ˟ , ˸ˣ˰˴ˬ˞˟ ˪ˡˣˬˢ ˸˞ ˢˮ˥˟Monte Carlo Simulation .˩ ˪˷ ˢ˴˶ˢ ˶˥˞˪- 

30 ˩ ˪˰ ˡˬ˰ ˰˴ˣˬˬˢ ˸ˣ˰˧ˠ˲ˢ ˤˣ˥˞ ˢ˧˴˪ˣˬ˧˯ˢ ˪˷ ˫˧ˬ˰˲- 62.6% .

˟ ˥ˣ˪33 ˪˰ˣ˲˟ ˸ˣ˞˴ˣ˸ˢ ˸ˬˣ˰˪ ˪ˡˣˬˢ ˸˧ˤ˥˸ ˸ˣˬ˧˞ ˸ˣ˞˴ˣ˸ ˸ˣ˞˶˪ ˭˸˧ˮ , ˭˩ˣ ˸ˣ˧˲˴˸ˢ ˪˪˩˟

˸ˣ˧˲˴˸ ˪˷ ˸ˣ˴ˣ˟˵˟ ,˫˧ˬˣˡ ˫˧ˮ˧˧˲˞ˬ ˸ˣ˪˰˟ ,˶˸ˣ˧ ˸ˣˮ˦˵ . ˧˪˩ ˶˲˯ˬ ˸˞ ˭˥ˣ˟ ˪ˡˣˬˢ ˸ˣˬ˧˞

˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ,˪˰ˣ˲˟ ˫˧ˮˣ˸ˮˢ ˸ˬˣ˰˪ ˪ˡˣˬˢ ˸˧ˤ˥˸ ˧˲ ˪˰ . ˪ˡˣˬˢ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

ˢ˷ ˸ˣ˞˴ˣ˸ˢ ˸˞ ˶ˤ˥˷ˬ˩ ˪˰ ˢ˪ˣ˰ ˞˪˷ ˸ˣ˰˦˟ ˪˰ˣ˲˟ ˣ˪˟˵˸- 4% ˪˰ˣ˲˟ ˸ˣ˞˴ˣ˸ˢ ˸ˬˣ˰˪ .
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˥ˣ˪ 33 : ˟˩˶ ˸ˣˮ˧ˬˤ ˪ˡˣˬ ˸ˣˬ˧˞2006 

Table 33: Verification of car availability model 2006 

˶˲˯ˬ ˧˪˩ ˟˩˶  
˵˷ˬ˟  ˸˧˟

 
˫ˠˡˬ˟ ˵˪˥ 

˸˧ˤ˥˸ ˪˰ˣ˲˟  ˸ˣ˰˦)%( ˸ˣ˧˲˴˸ ˶˲˯ˬ 

˸ˣ˧˲˴˸ˢ ˪˩ 0.90 0.90 0% 2,039 

ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ         

0-1 0.41 0.42 -3% 980 

2+ 1.35 1.34 1% 1,059 

ˢ˯ˮ˩ˢ         

˰˴ˣˬˬˢˬ ˢˢˣ˟ˠ 1.57 1.57 0% 597 

˵˷ˬ˟ ˰˴ˣˬˬ˟ 0.97 0.97 0% 552 

˰˴ˣˬˬˢˬ ˢ˩ˣˬˮ 0.40 0.40 0% 890 

˫ˣ˧˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ         

 ˡ˰5 0.59 0.57 4% 1,002 

ˬ ˶˸ˣ˧- 5 1.19 1.21 -2% 1,037 

"˵˫ˣ˧˟ ˢ˰ˣ˯ˮ ˬ         

 ˡ˰5 ˵"ˬ 0.62 0.61 2% 1,062 

ˬ ˶˸ˣ˧- 5 ˵"ˬ 1.19 1.21 -1% 977 

ˠˮ˧˯˧˪ ˧˟˩˶ ˶˲˯ˬ         

0 0.81 0.81 1% 1,852 

1+ 1.75 1.79 -2% 187 

ˢ˧˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴         

˭˦˵ ˬ- 10,000 ˫˧˟˷ˣ˸ ˬ˵˪"˶ 1.05 1.06 -1% 1,223 

˪ˣˡˠ ˬ- 10,000 ˫˧˟˷ˣ˸ ˬ˵˪"˶ 0.67 0.66 2% 816 

 

3.4. ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˥ˣ˸˧ˮ 

˪˧˰˪ ˣˠ˴ˣˢ˷ ˫˧˪ˡˣˬˢ ˪˷ ˥ˣ˸˧ˮ ˪˪ˣ˩ ˢˤ ˵˶˲ ˸˸ ,˫˸ˣˮˬ˧ˢˬ ˸ˮ˧˥˟ˣ . 

˫˧˲˧˰˯ ˢ˰˟˶˞ ˪˪ˣ˩ ˵˶˲ˢ ˸˸ : ˫˧˪ˡˣˬˢ ˭˧˟ ˢ˞ˣˣ˷ˢï  ˫˧ˮ˸˷ˬˢ ˸ˮ˧˥˟˟ ˸ˡ˵ˬ˸ˬ

 ˪˷ ˶˰˲˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˞ ˫˧˶˧˟˯ˬˢ10 ˫˧ˮ˷ ; ˪ˡˣˬ ˸ˮ˧˥˟

1996  ˧ˮˣ˸ˮ ˪˰2006 ï  ˪ˡˣˬ ˪˷ ˧ˣˤ˧˥ˢ ˸˪ˣ˩˧ ˸˞ ˭˧˟ˢ˪ ˶˷˲˞ˬ1996  ˪˰ˣ˲˟ ˫˧ˮˣ˸ˮˢ ˪ˣˬ ˪˞

 ˸ˮ˷˟2006 ; ˪ˡˣˬ˪ ˸ˣ˷˧ˠ˶ ˧ˮ˥˟ˬ2006 ï ˮ˩˸ˬˢ ˪˷ ˢ˰˲˷ˢˢ ˸˪ˣ˩˧ ˸˞ ˭˧˟ˢ˪ ˶˷˲˞ˬ ˪˰ ˭

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ; ˪ˡˣˬ ˸ˮ˧˥˟ˣ2006  ˸ˮ˷˪ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣ˧ˤ˥˸ ˶ˣ˞˪2016 ï 

 ˸ˣˬˠˬˣ ˢˡ˧ˬ˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˧ˣ˲˴ˢ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸˞ ˭˧˟ˢ˪ ˸˶˷˲˞ˬ10  ˫˧ˮ˷ˢ

˟ˣ˶˵ˢ ˶ˣ˷˰˟ ˫ˠ ˣ˩˷ˬ˧˧ ˸ˣˮˣ˶˥˞ˢ . 
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1.3.4. ˢ˞ˣˣ˷ˢ  ˫˧˪ˡˣˬˢ ˭˧˟ 

˱˧˰˯ ˪ˡˣˬˢ ˧ˮ˷ ˭˧˟ ˧˸˞ˣˣ˷ˢ ˥ˣ˸˧ˮ ˪ˣ˪˩˧ ˢˤ˫ˡˣ˵ˢ ˵˶˲˟ ˣ˦˶ˣ˲˷ ˫˧ . ˢˮ˧˥˟ ˪˪ˣ˩ ˥ˣ˸˧ˮˢ

˫˧˪ˡˣˬˢ ˧ˮ˷˟ ˫˧ˮ˸˷ˬˢ ˪˷ ˸ˣ˧˦ˮˮ˧ˬˣˡˢ ˸˧˸˞ˣˣ˷ˢ , ˣ˷˰ˮ˷ ˸ˣ˧˦˯˧˦˦˯ˢ ˸ˣ˵˧ˡ˟ˢ ˧˲ ˪˰

˫˧˪ˡˣˬ˟  .

˸ˣ˶˲˯ˢ ˶˵˯˟ ˭˧ˣ˴˷ ˧˲˩ ,ˣˤ ˢˡˣ˟˰˟ ˣ˶˵˯ˮ˷ ˫˧˟˶ ˫˧˪ˡˣˬ˟ ˫˧˦˪ˣ˟ˢ ˫˧ˮ˸˷ˬˢ ˡ˥˞ , ˢ˧ˢ

˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ .ˢˤ ˢˮ˸˷ˬ ,˵˯ ˸˶ˠ˯ˬ˟ ˵ˡ˟ˮ ˞˪ˬ˪ˢ ˶" ˢ˧ˢ ˭˸˧ˮ ˞˪ ˨˩˧˲˪ˣ ˯

 ˸ˮ˷˪ ˪ˡˣˬ˟ ˣ˟˪˷˪1996 .˸˞ˤ ˸ˬˣ˰˪ , ˸ˮ˷ˬ ˱ˣˮ ˢ˲˧ ˶˵˯˟2006  ˢˤ ˰ˡ˧ˬ ˫ˠ ˶˵˯ˢ ˪˪˩

ˢˤ ˢˮ˸˷ˬ ˫ˠ ˪˪ˣ˩ˢ ˪ˡˣˬ ˪ˣ˧˩˪ ˶˷˲˞˷ ˶˟ˡ . ˫˧ˮ˸˷ˬˢ ˶˸˧ ˪˰ ˫ˠ ˭˟ˣˬ˩ ˢ˰˧˲˷ˢ ˣˤ ˢˡ˟ˣ˰

˪ˡˣˬ˟ ,˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˥ˣ˪34 .ˢˣ ˫˧ˮ˸˷ˬˢ ˧˩˶˰ ˸˞ ˠ˧˴ˬ ˥ˣ˪ˢ- t-test ˪˩˟  ˡ˥˞

˫ˡˣ˵ˢ ˵˶˲˟ ˣ˶˩ˤˣˢ˷ ˫˧˪ˡˣˬˢˬ .˫˷˶˸ˢ˪ ˭˸˧ˮ , ˯˧˯˟ ˪˰ ˥ˣ˪34 ˢ ˧˩˶˰ˬ- t-test  ˣ˪˟˧˵˷

 ˸ˮ˷ ˪˷ ˪ˡˣˬ˟ ˫ˠ ˫˧ˬˣˡ ˪ˡˣˠ ˧˶ˡ˯1996  ˸ˮ˷ ˪˷ ˪ˡˣˬ˟ ˫ˠˣ2006 .
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˥ˣ˪ 34 :˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˭˧˟ ˢ˞ˣˣ˷ˢ 

Table 34: comparison between the models results 

Variable Description 
Value  t-test  Value  t-test 

2006 1996 

 ˸ˣ˧˲˴˸ ˶˲˯ˬ2,039 1,668 

Rho-square 0.54 0.57 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 1.81 13.79 2.50 14.84 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 2.49 13.37 2.98 13.15 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 3.57 12.33 3.47 11.74 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 1.46 10.80 2.12 11.62 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 2.27 12.17 3.20 13.28 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 3.44 12.00 3.80 11.39 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢ˩ˣˬˮ ˰˴ˣˬˬˢˬ )˪- 1 ˩"˶ ˬ˟"˟( -1.38 -8.66 - - 

"˟ˬ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢ˩ˣˬˮ ˰˴ˣˬˬˢˬ )˪- 2 x˞ 3 ˩"˶ ˬ˟"˟( -2.55 -7.38 - - 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢˢˣ˟ˠ ˰˴ˣˬˬˢˬ )˪- 1 ˩"˶ ˬ˟"˟( 0.32 1.17 - - 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢˢˣ˟ˠ ˰˴ˣˬˬˢˬ )˪- 2 ˩"˶ ˬ˟"˟( 1.98 6.31 - - 

˧˵˷ˬ ˸˧˟ ˧˪˰˟ ˢ˯ˮ˩ˢ ˢˢˣ˟ˠ ˰˴ˣˬˬˢˬ )˪- 3 ˩"˶ ˬ˟"˟( 2.17 4.04 - - 

˶˲˯ˬ ˫˧˵˯˰ˣˬ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( - - 0.20 1.76 

˶˲˯ˬ ˫˧˵˯˰ˣˬ ˵˷ˬ˟ ˸˧˟ )˪- 2 x˞ 3 ˩"˶ ˬ˟"˟( - - 0.41 2.59 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 1.88 8.75 2.25 8.69 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 1.82 4.53 2.25 8.69 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 0.07 2.61 0.15 6.15 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 0.16 5.13 0.25 7.60 

˶˲˯ˬ ˸ˣ˰˧˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 0.17 3.31 0.25 7.60 

˶˦ˬˣ˪˧˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 1 ˩"˶ ˬ˟"˟( 0.003837 2.61 - - 

˶˦ˬˣ˪˧˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 2 ˩"˶ ˬ˟"˟( 0.004720 2.76 - - 

˶˦ˬˣ˪˧˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ )˪- 3 ˩"˶ ˬ˟"˟( 0.006045 2.81 - - 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 1 ˩"˶ ˬ˟"˟( -0.000022 -2.09 -0.000027 -2.15 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 2 ˩"˶ ˬ˟"˟( -0.000067 -3.91 -0.000062 -3.09 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ )˪- 3 ˩"˶ ˬ˟"˟( -0.000138 -3.06 -0.000097 -2.22 

 

 

˟ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮ ˥ˣ˪34 ˧˩ ˢ˪˰ˬ  :

¶ ˪ˡˣˬ˟ ˣ˰˧˲ˣˢ˷ ˫˧ˮ˸˷ˬˢ ˸˧˟˶ˬ  ˸ˮ˷˟1996 , ˸ˮ˷ ˪˷ ˪ˡˣˬ˟ ˫ˠ ˣ˰˧˲ˣˢ2006 . ˢˮ˸˷ˬˢ

 ˸ˮ˷˟ ˰˧˲ˣˬ ˣˮ˧˞˷ ˡ˧˥˧ˢ2006 ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ ˣˮ˧ˢ . ˠ˴˧˧ˬ ˢˤ ˢˮ˸˷ˬ

˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˸˞ ˢ˷˰ˬ˪ , ˸ˮ˷˟ ˪˪˩ˮ ˣˮ˧˞˷ ˢˮ˸˷ˬ1996 , ˢˣˣˢˬ ˨˞

 ˸ˮ˷ ˪ˡˣˬˬ ˵˪˥2006. 

¶  ˸ˮ˷ ˪˷ ˪ˡˣˬˢ2006 ˬˣ˰˪ ˫˧˲˯ˣˮ ˫˧ˮ˸˷ˬ ˶˲˯ˬ ˪˪ˣ˩ ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˸2006: 

-  ˸˧˟ˢ ˵˷ˬ˟ ˢ˯ˮ˩ˢˢ ˸ˬ˶ï ˬ˪ˢ ˶˵˯˟ ˱˯˞ˮ ˣˮ˧˞ ˢˤ ˢˮ˸˷ˬ ˶ˣˬ˞˩"˯ 

- ˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˶˦ˬˣ˪˧˵ 
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¶ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˣˮ˧ˢ ˫˧˶˵˯ˢ ˧ˮ˷˟ ˶˸ˣ˧˟ ˧˦ˮˮ˧ˬˣˡˢ ˢˮ˸˷ˬˢ .

 ˢˤ ˢˮ˸˷ˬ)˫˧ˮ˸˷ˬ ˧ˮ˷˪ ˢ˵ˣ˪˥˟ ˱˞ ,˶ˡˠˬˢ ˧˲ ˪˰ ( ˪˷ ˫˧˩˶˰ ˪˟˵ˬt-test ˬ ˫˧ˢˣ˟ˠ- 

10 ˫˧˪ˡˣˬˢ ˧ˮ˷˟. 

¶  ˶˵˧˰˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ ˪˰ ˵˧˯˰ˬ ˟˩˶ ˪˷ ˢ˰˲˷ˢ ˢˮ˷˧ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ ˫˧˪ˡˣˬˢ ˧ˮ˷˟

ˬ ˶˸ˣ˧ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ˟- 2 ˟˩˶ ˧˪˩ .ˢ ˨˶˰- t-test ˫˧˪ˡˣˬˢ ˧ˮ˷˟ ˪˟˵˸ˢ˷ ,ˢˬˣˡ. 

¶  ˸ˮ˷ ˪˷ ˪ˡˣˬ˟˷ ˢˡ˟ˣ˰ˢ ˱˞ ˪˰2006  ˸ˮ˷˟ ˶˷˞ˬ ˫˧ˮ˸˷ˬ ˶˸ˣ˧˟ ˷ˣˬ˧˷ ˢ˷˰ˮ2006 ,

 ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸1996  ˣ˧ˢ ˦˰ˬ ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ˬ ˶˸ˣ˧ ˸ˣ˟ˣ˦2006 ) ˨˶˰

-s Rho-square ˟ ˶˸ˣ˧ ˢˣ˟ˠ- 1996 .( 

 ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˧ˮˣ˸ˮ˟˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪2006  ˪˷ ˪ˡˣˬˢ ˧ˮˣ˸ˮ˟ ˶˷˞ˬ ˫˧ˮ˸˷ˬ ˶˸ˣ˧ ˫˧˰˲ˣˬ

 ˸ˮ˷1996 )ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˢˮ˸˷ˬ˪ ˰ˠˣˮ˟ ˶˵˧˰˟( , ˪ˣ˧˩ ˨˶ˣ˴˪ ˢˤ ˪ˡˣˬ ˫˰ ˡˣ˟˰˪ ˳˪ˬˣˬ

˲ˣ˶˦ˬ˪ ˸ˣ˧ˤ˥˸ˢ˲˧˥ ˭˧˪ˣ. 

2.3.4.  ˪ˡˣˬ ˸ˮ˧˥˟1996  ˧ˮˣ˸ˮ ˪˰2006 

 ˸ˮ˷˪ ˪˧ˣ˩˷ ˪ˡˣˬˢ ˸ˮ˧˥˟ ˨˶ˣ˴˪1996 , ˣ˩˶˰ˮ2 ˸ˣˮ˧˥˟ :

¶  ˸ˮ˷ ˶˵˯ ˪˷ ˫ˠˡˬˢ ˧ˮˣ˸ˮ ˪˷ ˢ˟˴ˢ ˢ˪˪˩ ˢˮˣ˷˞˶ˢ ˢˮ˧˥˟ˢ2006  ˪ˡˣˬˢ ˸ˣ˞˥˯ˣˮ ˪˰

 ˸ˮ˷ ˪˷1996 . ˸˧˟ˢ ˵˷ˬ ˸˦˪˥ˢ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˫˞ˢ ˭ˣ˥˟˪ ˢˡ˰ˣˮ ˣˤ ˢˮ˧˥˟

˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˟ ˸ˮ˷1996  ˸ˮ˷˟ ˸˧˟ˢ ˧˵˷ˬ ˪˰ ˫ˠ ˫˧˰˧˲˷ˬ2006. 

¶  ˫˧ˮ˷ˢ ˭˧˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˷˥˶˸ˢ˷ ˸ˣˬˠˬˢ ˸ˮ˧˥˟ ˢ˪˪˩ ˢ˧˧ˮ˷ˢ ˢˮ˧˥˟ˢ1996 x- 

2006 , ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˧ˮˣ˸ˮ ˪˷ ˸˧ˤ˥˸ ˸˵˧ˡ˟ˣ1996  ˫˞˸ˢ˟ ˫˧ˮˣ˸ˮˢ ˫ˣˡ˧˵ ˶˥˞˪

˪˰ˣ˲˟ ˣ˷˥˶˸ˢ ˶˷˞ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣˬˠˬ˪ .ˢ ˸˪ˣ˩˧ ˸˞ ˭ˣ˥˟˪ ˢˡ˰ˣˮ ˣˤ ˢˮ˧˥˟ ˪˷ ˧ˣˤ˧˥

˪ˡˣˬˢ. 

˸ˣ˵˧ˡ˟ˢ ˧˞˴ˬˬ ˢˤ ˵˶˲˟ ˸ˣ˞˟ˣˬ ˭˪ˢ˪ .

 

 ˢˮˣ˷˞˶ˢ ˢˮ˧˥˟ˢ

˟ ˸ˠ˴ˣˬ ˢ˰˴ˣ˟˷ ˢˮˣ˷˞˶ˢ ˢ˵˧ˡ˟ˢ ˥ˣ˪35 . ˢ˞ˣˣ˷ˢ˟ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˣˮ˥˟ˮ ˣˤ ˢ˵˧ˡ˟ ˸˶ˠ˯ˬ˟

˶˵˯˟ ˣ˪˟˵˸ˢ˷ ˪˰ˣ˲˟ ˫˧ˮˣ˸ˮ˪  .
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˥ˣ˪ 35 : ˱ˣˮ ˢ˲˧ ˶˵˯ ˧ˮˣ˸ˮ ˸˟˴ˢ ˸ˣ˞˴ˣ˸)2006( ˟ ˪ˡˣˬ1996 ,˸ˬˣ˰˪  ˪˰ˣ˲˟ ˫˧ˮˣ˸ˮˢ

Table 35: 2006 data on the 1996 model, compared with 2006 data in practice 

 0 1 2 3 
˶˲˯ˬ ˧˪˩ ˟˩˶ 
˰˴ˣˬˬ ˵˷ˬ˟ ˸˧˟ 

˪ˡˣˬˢ ˧ˮˣ˸ˮ 32.21% 48.50% 16.76% 2.53% 0.90 

˪˰ˣ˲˟ ˫˧˩˶˰ 32.81% 46.84% 18.34% 2.01% 0.90 

 ˶˰˲)˫˧ˤˣ˥˞˟( -2% 3% -9% 21% 0% 

 

˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ , ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˢ˞˪ˬ ˦˰ˬ˩ ˢ˶ˣ˴˟ ˪ˡˣˬˢ ˶ˤ˥˷ˬ

˫ˠˡˬˢ ˪˪˩˟ . ˫˰ ˸˧˟ ˧˵˷ˬ ˪˷ ˧ˣˤ˧˥ ˱ˡˣ˰ ˱˞ ˪˰3  ˟˩˶ ˧˪˩)21% ( ˸˧˟ ˧˵˷ˬ ˧ˣˤ˧˥˟ ˶˯ˣ˥ˣ

 ˟˩˶ ˧˪˩ ˧ˮ˷ ˫˰)9%( , ˢˢˤ ˪ˡˣˬˢ ˧˲ ˪˰ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ

˪˰ˣ˲˟ ˣ˩˶˰˪ .ˢ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬ˟ ˧˸ˣ˰ˬ˷ˬ ˧ˣˮ˧˷ ˭˧˞ ˧˩ ˢˮ˧ˢ ˣˤ ˢ˵˧ˡ˟ ˪˷ ˢ˟ˣ˷˥ˢ ˢˮ˵˯ˬ

 ˸ˮ˷ ˭˧˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˞1996  ˸ˮ˷˪2006  .

ˮˢ ˫˧ˮˣ˸ˮˢ ˸˪˟˵ ˶˥˞˪"˪ , ˧ˮˣ˸ˮ˪ ˯˥˧˟ ˪ˡˣˬ˟ ˣ˪˟˵˸ˢ˷ ˸ˣ˞ˣˣ˷ˬˢ ˪˷ ˸ˣ˵˧ˡ˟ ˷ˣ˪˷ ˣ˩˶˰ˮ

 ˪˰ˣ˲˟ ˣ˪˟˵˸ˢ˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ) ˫˧˵˶˲˟ ˪˧˰˪ ˣ˶˞ˣ˸˷ ˸ˣ˵˧ˡ˟˪ ˢˬˣˡ˟4.2.1 x- 4.2.2 .(

 ˵˷ˬ˟ ˪˰ˣ˲˟ ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˪ˡˣˬ˟ ˢ˪˟˵˸ˢ˷ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˢˮ˥˟ ˢˮˣ˷˞˶ ˢ˵˧ˡ˟

˸˧˟ˢ .ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˸ˣ˞˴ˣ˸ ˩ ˪˰ ˶ˬˣ˰ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ ˰˴ˣˬˬ ˧˩- 71.7% )˩ ˸ˬˣ˰˪- 

62.5%  ˸ˮ˷ ˪˷ ˧˶ˣ˵ˬˢ ˪ˡˣˬ˟2006 .(

 ˪ˡˣˬ˟ ˢ˪˟˵˸ˢ˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˸ˣ˶˟˸˯ˢˢ ˫ˢ˟ ˫˧˶˵ˬˢ ˤˣ˥˞ ˸˞ ˢˮ˥˟ ˢ˧ˮ˷ ˢ˵˧ˡ˟) ˭˧˟ˬ

 ˸ˣ˧ˣ˶˷˲˞ˢ ˷ˣ˪˷ï 0 ,1  ˣ˞2 +˸˧˟ ˵˷ˬ˟ ˫˧˟˩˶( , ˪˰ˣ˲˟ ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˞ ˢˬ˞˸

˸˧˟ˢ ˵˷ˬ˟ .ˣ˞˴ˣ˸˟ ˧˩ ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˸- 68.3%  ˨˶˰ˢ ˪˟˵˸ˢ ˫˧˶˵ˬˢˬ1 )˩ ˸ˬˣ˰˪- 

72.3%  ˸ˮ˷ ˪˷ ˧˶ˣ˵ˬˢ ˪ˡˣˬ˟2006 .(

 ˸ˣ˰˴ˬ˞˟ ˪ˡˣˬˢ ˸˞ ˢˮ˥˟ ˸˧˷˧˪˷ ˢ˵˧ˡ˟Monte Carlo Simulation .˨˩˪ ˫˞˸ˢ˟ , ˶˥˟ˮ

 ˭˧˟ ˧˪˞ˬˣˡˮ˶ ˨˶˰ ˸˧˟ ˵˷ˬ ˪˩˟0-1 , ˢˤ ˨˶˰ ˫ˢ˟ ˫˧˶˵ˬˢ ˤˣ˥˞ ˭˥˟ˮˣ"˰ˠ˲" , ˸ˣ˞˴ˣ˸ ˧˲ ˪˰

˪ˡˣˬˢ ,˟˸˧˟ˢ ˵˷ˬ˟ ˪˰ˣ˲˟ ˣ˧ˢ˷ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ .˩ ˪˷ ˢ˴˶ˢ ˶˥˞˪- 30  ˪˷ ˫˧ˬ˰˲

˩ ˪˰ ˡˬ˰ ˰˴ˣˬˬˢ ˸ˣ˰˧ˠ˲ˢ ˤˣ˥˞ ˢ˧˴˪ˣˬ˧˯ˢ- 60.2% )˩ ˸ˬˣ˰˪- 62.6%  ˪˷ ˧˶ˣ˵ˬˢ ˪ˡˣˬ˟

 ˸ˮ˷2006 .(
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 ˢ˧˧ˮ˷ˢ ˢˮ˧˥˟ˢ

 ˫˧ˮ˷ˢ ˧˟ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˥˸˲˸ˢ˷ ˸ˣˬˠˬˢ1996 ˪- 2006 ,˫˧˶˵˯ˢ ˧ˮˣ˸ˮ ˶ˣ˞˪ ,˟ ˫˧ˠ˴ˣˬ ˥ˣ˪

36  .

ˣ˪˥ 36 : ˫˧ˮ˷ˢ ˭˧˟ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣˬˠˬˢ1996-2006 

Table 36: tendency in Haifa metropolitan area between 1996-2006 

 ˢˮ˸˷ˬ 
 ˵˷ˬ˟ ˰˴ˣˬˬ
 ˸ˮ˷˟ ˸˧˟

1996 

 ˵˷ˬ˟ ˰˴ˣˬˬ
 ˸ˮ˷˟ ˸˧˟

2006 

ˤˣ˥˞ ˪ˣˡ˧ˠˢ 
˭˧˟ ˸ˮ˷ 1996 

˸ˮ˷˪ 2006 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ 0.06 0.10 67% 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 5.22 6.13 17% 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ 0.47 0.67 43% 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ 0.71 0.85 20% 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˬ"˟ 8598.39 8952.48 4% 

˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 1.09 1.20 10% 

 

 ˥ˣ˸˧ˮ˟ ˫˧˞˴ˬˬˢ ˥ˣ˪36 ˧˩ ˢ˪˰ˬ  :

¶ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˫˧˟˩˶ˢ ˶˲˯ˬ˟ ˟˶ ˪ˣˡ˧ˠ ˪˥ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ . ˢ˞˶ˮˢ ˪˩˩ ˰˟ˣˮ ˢˤ ˪ˣˡ˧ˠ

˫ˣ˧˩ ˢ˴ˣ˲ˮˢ ˠˮ˧˯˧˪ˢ ˸˰˲ˣ˸˟. 

¶ ˩ ˪˰ ˡˬˣ˰ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˟˶˵˟ ˪ˣˡ˧ˠˢ ˤˣ˥˞- 43% ! 

ˣ˪˞ ˸ˣˬˠˬ˪ ˫˞˸ˢ˟ ,˪ ˸˧ˤ˥˸ ˢ˸ˮ˟ˮ- 10 ˫˧ˮ˷ , ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˯˧˯˟ ˪˰1996 . ˥ˣ˪37  ˠ˧˴ˬ

˶˵˯ˢ ˸ˣ˞˴ˣ˸ ˸ˬˣ˰˪ ˸ˣ˧ˤ˥˸ˢ ˸ˣ˞˴ˣ˸ ˸˞ .

˥ˣ˪ 37 : ˸ˣ˞˴ˣ˸ ˸ˮ˷˪ ˪ˡˣˬˢ ˸˧ˤ˥˸1996 , ˪˰ˣ˲˟ ˫˧ˮˣ˸ˮˢ ˸ˬˣ˰˪

Table 37: The forecast of the 1996 model, compared with 2006 data in practice 

 ˢˮ˷0 1 2 3 
˶˲˯ˬ ˧˪˩ 
˟˩˶ ˰˴ˣˬˬ 
˵˷ˬ˟ ˸˧˟ 

 ˪˰ˣ˲˟ ˫˧ˮˣ˸ˮ)1996( %45 %42 %12 %2 0.71 

˪ ˪ˡˣˬ ˸˧ˤ˥˸- 2006 %37 %42 %17 %4 0.87 

 ˪˰ˣ˲˟ ˫˧ˮˣ˸ˮ)2006( %33 %47 %18 %2 0.90 
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˟ ˸ˣ˞˴ˣ˸ˢ ˥ˣ˸˧ˮˬ ˥ˣ˪37 ˧˩ ˢ˪ˣ˰  :

¶  ˪˰ˣ˲˟ ˣ˥˸˲˸ˢ˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧˷˧˥˶˸ ˸˞ ˢ˟ˣ˦ ˢ˶ˣ˴˟ ˶ˤ˥˷ˬ ˪ˡˣˬˢï  ˸˧ˤ˥˸ ˧˲ ˪˰

˪ˡˣˬˢ ,˩ ˪˷ ˪ˣˡ˧ˠ ˪˥- 23% ˩ ˸ˬˣ˰˪ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟- 27% ˪˰ˣ˲˟ . 

¶ ˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ˢ ˧˵˷ˬ ˤˣ˥˞˟ ˶˸˧ ˭ˡˬ˞ ˣˮ˷˧ , ˧˪˩ ˫˰ ˸˧˟ˢ ˧˵˷ˬ˟ ˶˯˥ ˭ˡˬ˞ ˸ˬˣ˰˪

ˡ˟˪˟ ˡ˥˞ ˟˩˶. 

 

3.3.4.  ˪ˡˣˬ˪ ˸ˣ˷˧ˠ˶ ˧ˮ˥˟ˬ2006  

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧ˮˣ˷ˢ ˫˧ˮ˸˷ˬˢ ˪˷ ˢ˰˲˷ˢˢ ˸ˡ˧ˬ ˸ˮ˧˥˟ ˨˶ˣ˴˪ , ˪ˡˣˬ ˧˲ ˪˰

2006 ,˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ,˪ˡˣˬ˪ ˸ˣ˷˧ˠ˶ ˧ˮ˥˟ˬ ˶˲˯ˬ ˣ˰˴ˣ˟ . ˣ˪˪˩ ˢ˪˞ ˸ˣˮ˧˥˟

˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˨˶˰˟ ˫˧˧ˣˮ˧˷ ˶ˣ˞˪ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ˟ ˧ˣˮ˧˷ˢ ˸˵˧ˡ˟ . ˸ˮ˧˥˟ ˨˶ˣ˴˪

˩ ˪˷ ˢ˰˲˷ˢˢˡ˶˲ˮ˟ ˢˮ˸˷ˬ ˪ ,ˡ˶˲ˮ˟ ˢˮ˸˷ˬ ˪˩˟ ˧ˣˮ˧˷ ˶ˣ˞˪ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˢ˵ˡ˟ˮ . ˵˶˲˟

ˣ˪˟˵˸ˢ˷ ˸ˣ˞˴ˣ˸ˢˬ ˵˪˥ ˫˧ˠ˴ˣˬ ˢˤ .

˭˥˟ˮ˷ ˭ˣ˷˞˶ˢ ˢˮ˸˷ˬˢ ,˫˧˶˰ˢ ˭ˣˮ˩˸ ˫ˣ˥˸ ˡ˴ˬ ˞˟ ˢˤ ˶˵˥ˬ ˞˷ˣˮ˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪ , ˣˮ˧ˢ

˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˫˧˶ˣˠˬˢ ˸ˣ˲˧˲˴ .˪˧˰˪ ˭˧ˣ˴˷ ˧˲˩ ,˶ˣ˷˰˟ ˢ˸˪˰ ˫˧˶ˣˠˬˢ ˸ˣ˲˧˲˴ 

˩˟ ˭ˣ˶˥˞ˢ- 4% ˡ˟˪˟ .˸˞ˤ ˱˞ ˪˰ , ˪˷ ˸ˣˬ˶˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴˟ ˧ˣˮ˧˷ ˪˷ ˢˮ˧˥˟ ˢ˩˶˰ˮ

ˬ ˪˥ˢ- 15% ˪ ˡ˰ˣ- 90% ˫˧˧˵ˢ ˟˴ˬˢ ˸ˬˣ˰˪ .˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˫˧˷˶˸32 , ˸˪ˡˠˢ ˱˞ ˪˰

˸ˣˬ˧˧˵ˢ ˸ˣˬˠˬˢˬ ˢ˟˶ˢ˟ ˸ˣˢˣ˟ˠˢ ˸ˣˬ˶˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ , ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˡ˶ˣ˧ ˞˪

˰ˬ˷ˬ ˢ˶ˣ˴˟ ˸˧˟ ˵˷ˬ˟˸˧˸ˣ  .
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˫˧˷˶˸ 32 : ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˟ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˫˧˶ˣˠˬˢ ˸ˣ˲˧˲˴˟ ˧ˣˮ˧˷ ˸˰˲˷ˢ ˸ˮ˧˥˟

Figure 32: The effect of the change in population density to car availability 

 

 

˫˧˵˶˲˟ ˶˞ˣ˸˷ ˧˲˩ 4.2.1 ,4.2.2 ,˶˸ˣ˧˟ ˧˸ˣ˰ˬ˷ˬˢ ˢˮ˸˷ˬˢ , ˧˲ ˪˰ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ , ˣˮ˧ˢ

˧˪˰˟ ˶˲˯ˬ/˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ .˟ ˸ˣ˞˶˪ ˭˸˧ˮ˷ ˧˲˩ ˫˧˷˶˸33 x ˫˧˷˶˸˟34 , ˸ˡ˧ˬ

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˢ˪˞ ˫˧ˮ˸˷ˬ ˪˷ ˢ˰˲˷ˢˢ ,˶˸ˣ˧˟ ˢˢˣ˟ˠ ˢˮ˧ˢ . ˧˩ ˭˧˧˴˪ ˟ˣ˷˥

˩ ˪˰ ˡˬˣ˰ ˭ˣ˶˥˞ˢ ˶ˣ˷˰˟ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶ˣ˰˧˷˟ ˪ˣˡ˧ˠˢ- 20% ˩ˣ- 43% 

˟˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶ˣ˰˧˷ .˭˩ ˣˬ˩ ,˵˶˲˟ ˶˞ˣ˸˷ ˧˲˩ 2 ,˧˪˰˟ ˶ˣ˰˧˷/ ˭ˣ˧˷˧˶ ˸ˣ

ˢ˩ ˡ˰ ˢ˧ˣˣ˶ ˸ˬ˶˪ ˰˧ˠˢ ˞˪ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˪˪˩ ˭˧˟ˬ ˢˠ˧ˢˮ .

y = -0.0017x + 0.8879
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˫˧˷˶˸ 33 : ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ˟ ˧ˣˮ˧˷ ˸˰˲˷ˢ ˸ˮ˧˥˟

Figure 33: The effect of change in the number of driver licenses (woman) in a household to 
car availability 

 

 

˫˧˷˶˸ 34 : ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ˟ ˧ˣˮ˧˷ ˸˰˲˷ˢ ˸ˮ˧˥˟

Figure 34: The effect of change in the number of driver licenses (man) in a household to 
car availability 
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4.3.4.  ˪ˡˣˬ ˸ˮ˧˥˟2006 ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˸ˣ˧ˤ˥˸ ˶ˣ˞˪ 

ˢˤ ˵˶˲˟ , ˸ˮ˷˪ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣ˧ˤ˥˸ ˰˴˟ˮ2016 , ˸ˣˬˠˬˢ ˨˷ˬˢ ˶ˣ˞˪

˭˧˪ˣ˲ˣ˶˦ˬ˟ ˭ˣ˶˥˞ˢ ˶ˣ˷˰˟ ˸ˣˬ˧˧˵ˢ , ˸ˮ˷˟ ˪˧ˣ˩˷ ˪ˡˣˬ˪ ˫˞˸ˢ˟2006 .

 ˥ˣ˪38 ˪ˡˣˬˢ ˧ˮ˸˷ˬ ˪˷ ˭ˣ˶˥˞ˢ ˶ˣ˷˰˟ ˸ˣˬˠˬˢ ˸˞ ˠ˧˴ˬ , ˫˧ˮ˸˷ˬˢ ˧˩˶˰˪ ˸˧ˤ˥˸ˢ ˭˩ˣ

 ˸ˮ˷˟2016  .

˥ˣ˪ 38 :˸˧ˤ˥˸ ˪ˡˣˬˢ ˧ˮ˸˷ˬ ˪˷  ˸ˮ˷˪2016 ,˟ ˸ˣˬˠˬˢ ˶ˣ˞˪- 10  ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ

Table 38: forecast of the models variables to year 2016, according to the last 10 years 
tendency 

ˢˮ˸˷ˬ 
ˤˣ˥˞ ˪ˣˡ˧ˠˢ ˭˧˟ 
˸ˮ˷ 1996 ˸ˮ˷˪ 

2006 

 ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬ
 ˸ˮ˷˟2006 

˸˧ˤ˥˸ ˰˴ˣˬˬ˪ 
˵˷ˬ˟ ˸˧˟ ˸ˮ˷˟ 
2016 )˟˷ˣ˥ˬ( 

˶˲˯ˬ ˧˪˩ ˟˩˶ ˸ˣ˪˰˟˟ ˵˧˯˰ˬˢ ˵˷ˬ˟ ˸˧˟ 67% 0.10 0.17 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 17% 6.13 7.20 

"ˬ˵ ˢ˰ˣ˯ˮ ˵˷ˬ˟ ˸˧˟ -11% 54.26 48.54 

˶˲˯ˬ ˸ˣ˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ 43% 0.67 0.96 

˶˲˯ˬ ˧˪˰˟ ˭ˣ˧˷˧˶ ˢˠ˧ˢˮ ˵˷ˬ˟ ˸˧˟ 20% 0.85 1.02 

˸ˣ˲˧˲˴ ˶ˣˤ˞ ˢ˰ˣˮ˸ˢ x˟ ˫˵ˣˬˬ ˵˷ˬ ˸˧˟ 4% 8,952.48 9,321.15 

˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 10% 1.20 1.32 

 

˸ˣˬ˧˧˵ˢ ˸ˣˬˠˬˢ ˨˷ˬˢ ˧˲ ˪˰ ,˩ ˪˷ ˪ˣˡ˧ˠ ˧ˣ˲˴- 17%  ˸˧˟ ˵˷ˬ˟ ˫˧ˮ˧ˬˤˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˟

˟ˣ˶˵ˢ ˶ˣ˷˰˟ ,-ˬ 0.9 ˪ ˸˧˟ ˵˷ˬ˟ ˟˩˶ ˧˪˩- 1.05 . ˢ˧ˣ˲˴ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶

˩˟ ˪ˣˡˠ˪- 25% ˬ- 322 ˪ ˟˩˶ ˧˪˩- 1,000 ˩˪ ˷˲ˮ- 401 ˪ ˟˩˶ ˧˪˩- 1,000 ˷˲ˮ . ˫˧˷˶˸35 

 ˸˞ ˠ˧˴ˬˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˧ˤ˥˸ ˧˞˴ˬˬ .
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˫˧˷˶˸ 35 :˸˧ˤ˥˸ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ  ˸ˮ˷˪2016 , ˸ˮ˷ ˪ˡˣˬ ˯˧˯˟ ˪˰2006 

Figure 35: Car availability forecast for the Haifa metropolitan area to year 2016, base on 
2006 Model 

 

 

 

ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˪ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˧ˤ˥˸ ,˰ ˢ˰˴ˣ˟˷" ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˶ˣ˟˥˸˪ ˟˞ ˸˧ˮ˩˸ ˸ˣˣ˴ ˧

 ˸ˮ˷˪2020 , ˪˰ ˸ˡˬˣ˰365 ˪ ˟˩˶ ˧˪˩- 1,000  ˫˧˟˷ˣ˸)ˬ ˷˶˧ˢ.˥˞ˣ' ,2003( . ˸ˣˮ˧ˬˤ ˸˧ˤ˥˸

 ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ˢ)˫˴ˬˣ˴ˬˢ (ˢˤ ˶˵˥ˬ˟ ˢ˰˴ˣ˟˷ , ˸ˮ˷˟ ˶˟˩˷ ˨˩ ˪˰ ˢ˰˧˟˴ˬ2016 

˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ˬ ˶˸ˣ˧˟ ˢˢˣ˟ˠ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟- 12% ˸ˬ˧˧˵ˢ ˸˧ˤ˥˸ˢ ˸ˬˣ˰˪ . 

˟ ˸ˣˬˠˬˢ ˧˲ ˪˰ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˧˧˯ˣ˪˩ˣ˞ ˪ˣˡ˧ˠ ˪˷ ˢ˥ˮˢ˟- 10 ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ , ˡˣˬ˰˸

 ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ)˫˴ˬˣ˴ˬˢ (˩ ˪˰- 712,000 ˫˧˟˷ˣ˸ . ˸ˣˮ˧ˬˤ ˸ˣ˧ˤ˥˸ ˭˧˟ ˷˶˲ˢˢ

 ˸ˣˬ˧˧˵ˢ ˟˩˶ˢ) ˸ˮ˷˪2020 (ˣ˧ˤ˥˸ˢ ˸ˬˣ˰˪ ˢˤ ˪ˡˣˬ˟ ˣ˪˟˵˸ˢ˷ ˸) ˸ˮ˷˪2016 ( ˪˰ ˸ˣ˰˧˟˴ˬ

 ˸ˮ˷˟ ˶˟˩˷ ˨˩2016 ˩˟ ˪ˣˡˠ ˢ˧ˢ˧ ˫˴ˬˣ˴ˬˢ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ- 25,000  ˟˩˶ ˧˪˩

˸ˬ˧˧˵ˢ ˸˧ˤ˥˸ˢ ˸ˬˣ˰˪ . 

 

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

45.0%

50.0%

0123

˸˧  ˟˵˷ˬ  ˟˴˰ ˣˬ  ˬ˩˟  ˶˪˧  ˩˲˶ ˯ˬ

˸˧
˟s
 ˧˵
˷ˬ
 ʕx
˥˞

2006

2016



 

107 

 

5. ˫ˣ˩˧˯ ˸ˣˮ˵˯ˬˣ 

˫˧˵˶˲ ˧˸˸ ˢ˷˪˷ ˪˪ˣ˩ ˢˤ ˵˶˲ . ˵˶˲ˢ ˸˸ 5.1 ˶˵˥ˬˢ ˧˞˴ˬˬ ˸˞ ˠ˧˴ˬ ,ˣ˧˸ˣ˶˰˷ˢ ˶ˣ˞˪ , ˵˶˲ˢ ˸˸5.2  ˫˧˞˴ˬˬˢ ˶ˣ˞˪ ˶˵˥ˬˢ ˸ˣˮ˵˯ˬ ˸˞ ˠ˧˴ˬ

 ˵˶˲ˢ ˸˸ˣ5.3 ˨˷ˬˢ ˶˵˥ˬ˪ ˸ˣ˴˪ˬˢ ˠ˧˴ˬ. 

1.5. ˪ˡˣˬˢ ˸ˣ˰˴ˬ˞˟ ˸ˣ˶˰˷ˢˢ ˸ˮ˧˥˟ 

ˣˤ ˢˡˣ˟˰ ˸˶ˠ˯ˬ˟ ,˪˞˶˷˧˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˧ˮ˧˧˲˞ˬ ˪˷ ˠ˴˧˧ˬ˩ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ ˧ˮ˷ ˣ˪˧ˣ˩ . ˧˶˵˯ ˧ˮˣ˸ˮ ˯˧˯˟ ˪˰ ˣ˪˧ˣ˩ ˫˧˪ˡˣˬˢ

˫˧ˬ˧˧˵ ˢ˰˧˯ˮ ˧˪ˠ˶ˢ , ˪˷ ˷˶˲ˢ˟ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˣ˰˴ˣ˟˷10 ˫˧ˮ˷ ,ˢˮˣ˶˥˞ˢ ˢ˲ˣ˵˸˟ .˱˯ˣˮ˟ ,˫˧˪ˡˣˬ ˸˵˸˰ˢ ˸˪ˣ˩˧ ˸ˮ˧˥˟ ˢˡˣ˟˰ˢ ˸˶ˠ˯ˬ˟ ˢ˰˴ˣ˟ 

˭ˬˤ˟ ,˰" ˸ˮ˷ˬ ˱ˣˮ ˢ˲˧ ˶˵˯ ˸˶ˠ˯ˬ˟ ˣ˲˯˞ˮ˷ ˫˧ˮˣ˸ˮˢ ˸ˮ˧˥˟ ˧2006  ˸ˮ˷˟ ˪˧ˣ˩˷ ˪ˡˣˬˢ ˪˰1996 . 

˫˧ˮˣ˸ˮˢ ˥ˣ˸˧ˮ ,˟ ˧˩ ˢ˪˰ˢ- 10 ˫˧ˮ˷ˢ , ˸ˮ˷ ˭˧˟1996  ˸ˮ˷˪2006 , ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸˞ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬ˟ ˧˸ˣ˰ˬ˷ˬ ˧ˣˮ˧˷ ˪˥ ˞˪

ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ .ˣˤ ˢˡ˟ˣ˰ ,ˢˬˢ ˸ˮ˟ˢ˪ ˢ˟ˣ˷˥ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ ˪˷ ˧ˣˤ˧˥ˢ ˸˪ˣ˩˧ˣ ˸ˣˮˬ˧ .˱˯ˣˮ˟ , ˰ˠˣˮ˟ ˶˵˥ˬˢ ˸ˣ˶˰˷ˢ ˪˷ ˢˮ˧˥˟ ˰˴˟˪ ˭˸˧ˮ

˪˞˶˷˧˟ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧˶˧˟˯ˬˢ ˫˧ˮ˸˷ˬ˪ , ˵˶˲˟ ˣˠ˴ˣˢ˷ ˧˲˩3.1 ,˭ˬˤ ˨˶ˣ˞˪ ˫ˠ .ˢ˵˧ˡ˟ˢ ˧˞˴ˬˬ ˣˠ˴ˣ˧ ˢˤ ˵˶˲ ˸˸˟. 

˟˴ˬ ˣ˧˴ˣ˯ˢ ˧˪˩˪˩ ˪˷ ˵˷ˬ ˸˧˟ˢ ï ˥˞ ˞˴ˬˮ ˢˤ ˢˮ˸˷ˬ˱ˣˮ ˢ˲˧ ˶˵˯˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˪ ˫˧˧˦ˮˮ˧ˬˣˡˢ ˡ . ˶˵˯˟˷ ˢˡ˟ˣ˰ˢ ˱˞ ˪˰

ˬ˪ˢ"ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˸ˣˡˣ˞ ˭ˣ˸ˮˢ ˱˯˞ˮ ˞˪ ˯ , ˢˮ˸˷ˬˢ- ˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬˢ ˶˲˯ˬ ,ˢˤ ˶˵˯˟ ˫ˠ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˯ˮ˩ˢˢ ˸ˬ˶ ˸˞ ˢ˷˰ˬ˪ ˠ˴˧˧ˬ. 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ï  ˧˦ˮˮ˧ˬˣˡˢ ˢˮ˸˷ˬˢ ˢ˷˰ˬ˪ ˣˢˤ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˰˧˲˷ˬ ˶˷˞ ˫ˣ˧˩ ˶˸ˣ˧˟ . ˫˧˶˵˯ˢ ˧ˮ˷˟

˶˵˥ˬˢ ˯˯˟˸ˢ ˫ˢ˧˪˰ ,ˣ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ˪ ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˭˧˟ ˧˸ˣ˰ˬ˷ˬˣ ˵ˤ˥ ˶˷˵ ˞˴ˬˮ .˨˩ˬ ˢ˶˸˧ , ˢ˵ˡ˟ˮ˷ ˱˞ ˪˰

˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˫ˠˣ ˧˪˰˟ ˶˲˯ˬ ˪˷ ˢˮ˧˥˟ ˫˧˪ˡˣˬˢ ˧ˮ˷˟ , ˣ˞˴ˬˮ ˸ˣˮ˧ˬˤ ˸˰˧˟˵˪ ˶˸ˣ˧˟ ˫˧˧˸ˣ˰ˬ˷ˬˣ ˫˧˵ˢ˟ˣˬ ˡ˶˲ˮ˟ ˫˧ˮ˸˷ˬˢ ˧ˮ˷

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ . ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ ˧˩ ˣ˪˰ˢ ˢ˵˧ˡ˟ˢ ˧˞˴ˬˬˬ)˫˧˶˟ˠ ( ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˶˸ˣ˧ ˦˰ˬ ˰˧˲˷ˬ

 ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ ˶˷˞ˬ)˫˧˷ˮ .( 

 ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞ˢ ˪˷ ˣ˧˲ˣ˞˸˧˟ˢ ï ˢˤ ˶˷˵ˢ˟ , ˸ˣˮ˧ˬˤ ˭˧˟˪ ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˭˧˟ ˵ˤ˥ ˞˪ ˨˞ ˵ˢ˟ˣˬ ˶˷˵ ˞˴ˬˮ

˟˩˶ˢ ˸˧˟ ˵˷ˬ˟ . ˸˟˧˟˯˷ ˪˩˩˶ˣˤ˞ ˣ˸ˣ˞˟ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸ˡ˶˪ ˧ˣ˲˴ ˨˩ ˶˸ˣ˧ ˢ˪ˣˡˠ ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˫˧˶ˣˠˬˢ .˸˞ˤ ˫˰ ,

˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˧˸ˣ˰ˬ˷ˬ ˭˲ˣ˞˟ ˰˧˲˷ˬ ˣˮ˧˞ˣ ˪ˡˣˬ˟ ˢˣ˟ˠ ˨˶˰ ˪˟˧˵ ˞˪ ˢˤ ˢˮ˸˷ˬ . ˵˶˲˟ ˣˠ˴ˣˢ˷ ˸ˣ˷˧ˠ˶ˢ ˸ˣ˵˧ˡ˟˟ 4.3.3 , ˧ˣˮ˧˷ ˧˩ ˞˴ˬˮ

˸˧˟ ˵˷ˬˢ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˪˰ ˧˸ˣ˰ˬ˷ˬ ˭˲ˣ˞˟ ˰˧˲˷ˬ ˣˮ˧˞ ˸˧˟ˢ ˵˷ˬ ˫˵ˣˬˬ ˣ˟ ˶ˣˤ˞˟ ˫˧˶ˣˠˬˢ ˸ˣ˲˧˲˴˟ ˧˸ˣ˰ˬ˷ˬ . 
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˫˧˶ˣˠˬˢ ˶ˣˤ˞ ˪˷ ˧˲˶ˠˣ˲ˣ˦ˢ ˢˮ˟ˬˢ ï ˶˵˥ˬˢ ˸˶˰˷ˢ˪ ˡˣˠ˧ˮ˟ ,ˢ ˢˮ˟ˬˢ ˭˧˟ ˵ˢ˟ˣˬ ˶˷˵ ˞˴ˬˮ ˞˪˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˭˧˟˪ ˧˲˶ˠˣ˲ˣ˦ .

˧˪˩ ˶˲˯ˬ ˫˧˧˶˶ˢˢ ˫˧˶ˣˤ˞˟ ˧˩ ˢ˸˪˰ˢ ˫˧˧˶ˣ˷˧ˬ ˫˧˶ˣˤ˞˟ ˸ˬˣ˰˪ ˫˧˧˶˶ˢ ˫˧˶ˣˤ˞˟ ˟˩˶ ˧˪˩ ˪˷ ˰˴ˣˬˬˢ ˶˲˯ˬˢ ˪˷ ˸˧ˮ˦˶˲ ˢ˵˧ˡ˟˷ ˢˡ˟ˣ˰ˢ ˱˞ ˪˰ 

˶˸ˣ˧ ˪ˣˡˠ ˟˩˶ˢ ,ˣˠ˴ˣˢ˷ ˫˧˪ˡˣˬ˟ ˵ˢ˟ˣˬ ˢˤ ˢˮ˸˷ˬ ˞˴ˬˮ ˞˪. 

 ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶˫˧˶ˣˠˬˢ ˶ˣˤ˞˟ ï ˧˲˶ˠˣ˲ˣ˦ˢ ˢˮ˟ˬ˪ ˢˬˣˡ˟ , ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˭˧˟ ˵ˢ˟ˣˬ ˶˷˵ ˞˴ˬˮ ˞˪ ˢˤ ˢˮ˸˷ˬ˟ ˫ˠ

˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˭˧˟˪ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ .˭˩ ˣˬ˩ ,ˢˤ ˢ˶˵ˬ˟ ˫ˠ , ˪˷ ˢ˟ˣ˦ ˸ˣ˶˧˷ ˸ˬ˶ ˸ˣ˪˰˟˩ ˣ˶ˡˠˣˢ˷ ˫˧˶ˣˤ˞ ˪˷ ˸˧ˮ˦˶˲ ˢˮ˧˥˟

˧˩ ˢ˸˪˰ˢ ˫˧˶˥˞ ˫˧˶ˣˤ˞ ˸ˬˣ˰˪ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸  ˢ˶ˣ˟˥˸ ˪˷ ˢ˩ˣˬˮ ˸ˣ˶˧˷ ˸ˬ˶ ˧˪˰˟ ˫˧˶ˣˤ˞˟ ˶˸ˣ˧ ˢˣ˟ˠ ˸˧˟ ˵˷ˬ˟ ˰˴ˣˬˬˢ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ

˸˧˶ˣ˟˧˴ . 

˸ˣ˰˧˯ˮˢ ˰ˣ˴˧˟˟ ˧˦˶˲ˢ ˟˩˶˪ ˢ˟˧˦ˮ˶˦˪˞ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟˪ ˸˶˷˲˞ˬ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˸ˣ˶˧˷ ˸ˬ˶ . ˢ˶ˣ˟˥˸ ˪˷ ˢ˟ˣ˦ ˢˬ˶˟ ˸˶ˣ˷ˬˢ ˶ˣˤ˞˟

˸˧˶ˣ˟˧˴ ,ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸˪ ˧˦˶˲ˢ ˟˩˶ˢ ˭˧˟˷ ˶˰˲ˢ ˫˴ˬ˦˴ˬ˧˦˶˲ˢ ˟˩˶˪ ˸ˣ˶˥˸ ˢˣˣˢˬ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˫˧ˣ˯ˬ ˟˪˷˟ˣ ˸˧˶ .˸˞ˤ ˶ˣ˞˪ , ˸˶˰˷ˢ

˶˸ˣ˧ ˢ˩ˣˬˮ ˸ˣ˧ˢ˪ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˢ˧ˣ˲˴ ˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ˪˷ ˢˢˣ˟ˠ ˢˬ˶˟ ˫˧˸˶ˣ˷ˬˢ ˫˧˶ˣˤ˞˟ ˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ. 

˸˧˟ˢ ˵˷ˬ ˧ˮ˟ ˪˷ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˪˰ ˰˧˲˷ˬ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ï ˶˵˥ˬˢ ˧˞˴ˬˬ ,˧˞ˢˤ ˞˷ˣˮ˟ ˶˵˥ˬˢ ˸˶˰˷ˢ ˸˞ ˣ˸ˬ , ˸˧˟ ˧˵˷ˬ ˧˩ ˣ˞˴ˬˣ

˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˡ˥˞ ˟˩˶ ˧˪˩ ˸ˣ˥˲˪ ˷˧ ˫ˢ˟ ,˟˩˶ ˧˪˩ ˫˰ ˣ˞ ˪˪˩ ˟˩˶ ˧˪˩ ˞˪˪ ˸˧˟ ˧˵˷ˬ ˶˷˞ˬ ˫˧˪ˣˡˠ ˶˸ˣ˧ ˫˧˵˥˶ˬ˪ˣ ˸ˣ˰˧˯ˮ ˶˸ˣ˧ ˫˧˰˴˟ˬ , ˨˞

˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˞˪˪ .˩˶ ˧˪˩ˬ ˶˸ˣ˧ ˸ˣ˪˰˟ ˸˧˟ ˧˵˷ˬ˟ ˵ˢ˟ˣˬ ˢˤ ˢˮ˸˷ˬ ˞˴ˬˮ ˪ˡˣˬ˟ˡ˥˞ ˟ .˨˩˪ ˢ˟˧˯ˢ ,˸ˣ˶˲˯ˢ ˶˵˯˟ ˫ˠ ˦˶ˣ˲˷ ˧˲˩ ,

˧ˮ˷ ˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˧˟ˢ ˵˷ˬ ˪˷ ˸ˣ˶˟˸˯ˢˢ ˸˞ ˪˧ˡˠˬ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˩ ˢˮ˧ˢ . 

2.5. ˸ˣˮ˵˯ˬˣ ˭ˣ˧ˡ 

ˢˤ ˶˵˥ˬ ˸˶ˠ˯ˬ˟ ˣˠ˴ˣˢ˷ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˫˧˪ˡˣˬˢ ,˪˞˶˷˧˟ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˞˷ˣˮ˟ ˫˧˪ˡ˟ˢˢ ˸˞ ˡ˵ˬ˪ ˫˧˶˷˲˞ˬ , ˸ˣˮ˧ˡˬ ˸ˬˣ˰˪

˧˟˶˰ˬ˸ˣ˶˥˞ ˸ˣ .ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬˢ ˧ˮ˷ ,˸ˣˢˣ˟ˠ ˭ˬˤ˟ ˢ˵˸˰ˢ ˸ˣ˪ˣ˩˧ˣ ˢˢˣ˟ˠ ˸ˣˮˬ˧ˢˬ ˸ˬ˶ ˣ˪˟˧˵ ,˦ˣ˷˲ ˢˮ˟ˬ ˧˪˰˟ ˫˧˪ˡˣˬ ˫ˮ˧ˢˣ , ˸ˣ˧˩ˣ˟˧˯ ˞˪˪

˸˟˩˶ˣˬ ˸˧˦ˬ˸ˬ .˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˣ˸˰˲˷ˢ ˸˪ˣ˩˧ˣ ˭ˮ˩˸ˬˢ ˪˷ ˣˬˣ˵ˬ ˸˞ ˭˧˟ˢ˪ ˫˧˶˷˲˞ˬ ˫˧˪ˡˣˬˢ . 

˸ˣ˞˶˪ ˢ˧ˢ ˭˸˧ˮ˷ ˧˲˩ , ˧˪˰˟ ˶˲˯ˬ˫ˣ˧˩ ˪˞˶˷˧˟ ˸˧˟ˢ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˸˰˧˟˵˪ ˶˸ˣ˧˟ ˧˸ˣ˰ˬ˷ˬˢ ˢˮ˸˷ˬˢ ˣˮ˧ˢ ˸˧˟ˢ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ .

ˢˤ ˢˮ˸˷ˬ ,˫˪ˣ˰˟ ˸ˣ˧˟˶˰ˬ ˸ˣˮ˧ˡˬ˟ ˫˧˪ˡˣˬ ˢ˟˶ˢ˟ ˧˸ˣ˰ˬ˷ˬ ˞˴ˬˮ ˞˪ , ˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶ˣ˰˧˷ ˰˧ˠˢ ˞˪ ˪˞˶˷˧ ˸ˮ˧ˡˬ˟˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪ ˸˞ˤˣ

ˢ˧ˣˣ˶ ˸ˬ˶˪ ,˰˟ ˫˧˶˥˞ ˸ˣˬˣ˵ˬ˪ ˢˬˣˡ˟˫˪ˣ .˸˞ˤ ˸ˬˣ˰˪ ,˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ˣ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˞˷ˣˮ , ˢˮ˸˷ˬ˩ ˯ˮ˩ˮ ˶˷˞

˫˪ˣ˰˟ ˫˧˪ˡˣˬ ˢ˟˶ˢ˟ ˶˧˟˯ˬ , ˫˧˧˸ˣ˰ˬ˷ˬ ˣ˞˴ˬˮ ˞˪)ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ( ˫˧ˮˬ˧ˢˬ ˞˪ ˣ˞)˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˸ˣ˶˧˷ ˸ˬ˶( ,ˣ˪˧ˣ˩˷ ˫˧˪ˡˣˬ˟. 
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˪˞ ˸ˣˮ˵˯ˬ ˨ˣ˸ˬ x˸ˬˢ ˪˷ ˢ˰˲˷ˢˢ ˧˩ ˭˧˟ˢ˪ ˭˸˧ˮˢˠ˧ˢˮˢ ˭ˣ˧˷˧˶ ˸˞˴ˣˢ˪ ˰ˠˣˮˢ ˪˩˟ ˸˪˟ˠˣˬ ˭ˮ˩ .˸˞ˤ ˫˰ , ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ˢ ˧˪˰˟ ˶ˣ˰˧˷˷ ˢ˥ˮˢ˟

ˢ˧ˣˣ˶˪ ˰˧ˠ˧ ˢ˧˧˯ˣ˪˩ˣ˞˟ ,˶˸ˣ˧ ˫˧˧˸ˣ˰ˬ˷ˬ ˣ˧ˢ˧ ˫˧˶˥˞ˢ ˫˧ˮ˸˷ˬˢ .˨˩˧˲˪ ,˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˧˲ ˪˰˷ ˢˡ˟ˣ˰ˢ ˱˞ ˪˰ , ˣˬ˴˰˷˩˪ ˫˶ˣ˸ ˣˮ˧˞ ˫˧˶ˣˠˬ ˱ˣ˲˧˴

˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˸˸˥˲ˢ˪ ,˦˟ ˧˩ ˢ˞˶ˮ˫˧˶˥˞ ˫˧˰˴ˬ˞˟ ˫ˢ˧˸ˣ˰˧˯ˮ ˰˴˟˪ ˫˧˷ˮ˞ ˡˡˣ˰˧ˣ ˫˪˸˷˧ ˭˩˞ ˢˤ ˧˰˴ˬ˞ ˨ˣ˶˞ˢ ˥ˣˣ .

˫˧ˬ˧˧˵ˢ ˫˧ˮˣ˸ˮ˟ ,˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˡ˧ˬ ˪˰ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸˟ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˸˰˲˷ˢ ˸˞ ˨˧˶˰ˢ˪ ˭˸˧ˮ ˞˪ . ˪˷ ˸ˣ˶˧˷ˢ ˸ˬ˶ ˢ˪˰˸ ˞˪˷ ˡ˰ ˧˩ ˢ˞˶ˮ

˟˩˶ˢ ˧˷ˬ˸˷ˬ˪ ˫ˠ ˸˧˟˧˦˵˶˦˞ ˸ˣ˧ˢ˪ ˪˩ˣ˸˷ ˭˲ˣ˞˟ ˸˧˶ˣ˟˧˴ˢ ˢ˶ˣ˟˥˸ˢ ˧˦˶˲ˢ , ˢ˶ˣ˟˥˸ ˪˷ ˢ˰˲˷ˢˢ ˸ˡ˧ˬ ˪˰ ˸˧˸˧ˬ˞ ˢ˩˶˰ˢ ˪˟˵˪ ˪˩ˣˮ ˞˪

˟˩˶ ˸ˣˮ˧ˬˤ ˪˰ ˸˧˶ˣ˟˧˴ .

˱˯ˣˮ˟ ,˟˩˶ˢ ˧˪˩˟ ˷ˣˬ˧˷ˢ ˸˞ ˸ˣ˪˧ˡˠˬ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ˢ ˧˪˩˷ ˢˡ˟ˣ˰ˢ ˶ˣ˞˪ , ˸ˣ˪˰˟˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ ˫ˣ˴ˬ˴˪ ˣ˞˧˟˧˷ ˫˧ˮˣˮˠˮˬ ˥˸˲˪ ˳˪ˬˣˬ

 ˵˧˯˰ˬˢ)˧ˣ˯˧ˬ .(

3.5. ˨˷ˬˢ ˶˵˥ˬ˪ ˸ˣˮˣ˧˰˶ 

˟ ˢ˟ ˢˤ ˶˵˥ˬ˟˩˶ ˸ˣˮ˧ˬˤ ˸ˣˬˠˬ ˭ˣ˥˟˪ ˢ˶˦ˬ ˪˞˶˷˧˟ ,˪˞˶˷˧˟ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˸˶˧˵˥ ˪˪ˣ˩ .˶˵˥ˬˢ ˸˶ˠ˯ˬ˟ ,

ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ˟ ˟˩˶ ˸ˣˮ˧ˬˤ˪ ˫˧˪ˡˣˬ ˣˡˬ˞ˮ ,˭˧˪ˣ˲ˣ˶˦ˬ˟ ˢ˧ˣ˲˴ˢ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˪˷ ˢ˩˶˰ˢ ˢ˰˴ˣ˟ ˫˸ˣ˰˴ˬ˞˟ˣ ,˭ˣ˶˥˞ˢ ˶ˣ˷˰˟ ˸ˣˬˠˬˢ ˶ˣ˞˪  .

˶˵˥ˬˢ ˨˷ˬˢ ˨˶ˣ˴˪ ,ˬˣˬˬ ˰˴˟˪ ˳˪˭ˬ˵˪ˡ˩ ˨˷ˬˢ ˧˶˵˥ˬ ˶˲˯: 

¶ ˳˶˞˟ ˫˧˶˥˞ ˫˧˶ˣˤ˞˪ ˶˵˥ˬˢ ˸˟˥˶ˢï   ˸˞ ˭ˣ˥˟˪ ˷˧˥ˮˢ ˧˩ ˢˡˣ˟˰ˢ ˸˪˞˶˷˧˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˢ˞˟˷ ˧˲˩ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸˞ ˠ˴˧˧ˬ ˢ˲˧˥ ˭˧˪ˣ˲ˣ˶˦ˬ. 

¶  ˭ˬˤˢ ˨˶ˣ˞˪ ˫˧˪ˡˣˬˢ ˸ˣ˲˵˸ ˸ˮ˧˥˟ï ˢˡˣ˟˰ˢ ˫ˣ˩˧˯˟ ˭˧ˣ˴˷ ˧˲˩ ,˧˪˰˟ ˶˲˯ˬ ˪˷ ˢ˰˲˷ˢˢ ˧˩ ˢ˞˶ˮ/ˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ ˸ˡ˶˪ ˧ˣ˲˴ ˸˧˟ ˵˷ˬ˟ ˢ

˸ˣ˞˟ˢ ˫˧ˮ˷ˢ ˨˪ˢˬ˟ .˸˞ˤ ˶ˣ˞˪, ˭ˬˤ ˨˶ˣ˞˪ ˪ˡˣˬˢ ˪˷ ˢ˵˧ˡ˟ˣ ˭ˣ˩ˡ˰ ˰˴˟˪ ˷˧ .

¶ ˣˬ˩ ˸˧˟ ˵˷ˬ˟ ˟˩˶ˢ ˸ˣˮ˧ˬˤ ˸ˬ˶ ˪˰ ˰˧˲˷ˢ˪ ˫˧˧ˣ˷˰ˢ ˫˧˲˯ˣˮ ˫˧ˮ˸˷ˬ ˧ˡˣ˰˧˧ ˶˵˥ˬ˟ ˭ˣ˥˟˪ ˳˪ˬˣˬ :

-  ˟˩˶ ˸ˣ˞˴ˣˢï  ˸ˣˮ˸˷ˬˣ ˸ˣ˰ˣ˟˵

- ˟˩˶ ˪˷ ˪ˡˣˬˣ ˫ˠˡ 

- ˢˡˣ˟˰ˢ ˫ˣ˵ˬˬ ˟˩˶ ˸ˣ˞˴ˣˢ ˸˪˟˵ 
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 ˫˧ˮˣ˸ˮ ˱ˣ˯˧˞˟ ˸ˣ˟˧˷˥ˢ ˸˞ ˭˧˧˴˪ ˷˧ ˢˤ ˶˷˵ˢ˟)˫˧ˮ˧˪ˣ˲ˣ˶˦ˬˢˣ ˫˧˧˴˶˞ˢ ˢ˰˧˯ˮˢ ˧˪ˠ˶ˢ ˧˶˵˯ ˸˶ˠ˯ˬ˟ ˫ˣ˧˩ ˫˧˧˵ ˣˮ˧˞˷ ( ˸˪˟˵ ˞˷ˣˮ ˧˟ˠ˪

ˢˤ ˞˷ˣˮ˪ ˢˡˣ˟˰ˢ ˫ˣ˵ˬˬ ˟˩˶ ˸ˣ˞˴ˣˢ , ˸ˣˮ˧ˬˤ ˞˷ˣˮ ˪˰ ˨˩˧˲˪ˣ ˟˩˶ ˧˪˩ ˷ˣ˩˶˪ ˸˧˟ˢ ˵˷ˬ ˪˷ ˢ˦˪˥ˢˢ ˸˪˟˵ ˪˰ ˢ˪ˣˡˠ ˢ˰˲˷ˢ ˢ˞˶ˮˢ ˪˩˩ ˷˧

˟ ˵˷ˬ˟ ˟˩˶ˢ˪˞˶˷˧˟ ˸˧. 
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7. ˫˧˥˲˯ˮ 

1.7.  ˥˲˯ˮ3 :˫˧˶˵˯ˢ ˧ˮ˷˟ ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ 

 ˢˮ˸˷ˬ 
 ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰
ˬ˪ˢ ˶˵˯˟"˯ 

 ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰
˱ˣˮ ˢ˲˧ ˶˵˯˟ 

˸ˣ˶˰ˢ 

1 ˬ˟ ˟˩˶ˢ ˧˪˩ ˶˲˯ˬ" ˟)˧ˣ˪˸ ˢˮ˸˷ˬ( 0-3 0-3  

2 ˬ˟ ˸ˣ˷˲ˮ ˶˲˯ˬ"˟ 1-18 1-10  

3  ˫˧ˡ˪˧ ˶˲˯ˬ˪˧ˠ ˪˰ 8 ˬ˟"˟ 0-6 0-5  

4 ˪˧ˠ ˪˰ ˫˧ˡ˪˧ ˶˲˯ˬ 18 ˬ˟"˟ 0-9 0-8  

5 ˪˧ˠ ˪˰ˬ ˫˧˶˟ˠ ˶˲˯ˬ 18 ˬ˟"˟ 0-4 0-4  

6  ˧ˮ˟65 +ˬ˟"˟ 1-0 1-0 
1 - 50% ˪˧ˠ ˪˰ˬ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ˬ 65, 
0 - ˬ ˸ˣ˥˲- %50 ˪˧ˠ ˪˰ˬ ˸˧˟ˢ ˵˷ˬ ˧ˮ˟ˬ 65 

7 ˬ˟ ˫˧˞ˬˡ˵˞ ˶˲˯ˬ"˟ 0-5 0-5  

8 ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ"˟ 0-7 0-5  

9 ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ"˟ 0-6 0-5  

10 ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ"˟ 0-5 0-4  

11 ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ"˟ 0-4 0-4  

12 ˬ ˸˯ˮ˩ˢ"˟ ˢˤ ˶˵˯˟ ˭ˣ˸ˮ ˭˧˞ 1-6 )1- ˢˢˣ˟ˠ ˧˩ˢ ˢ˯ˮ˩ˢ ,5-  ˢ˩ˣˬˮ ˧˩ˢ ˢ˯ˮ˩ˢ ,6- ˰ˣˡ˧ ˞˪.( 

13 "˵ ˢˬˬ˧˟ ˢ˰ˣ˯ˮ ˬ)ˬ ˧ˮ˟ ˪˩"˟( 0-500.77 0-492.02 
˵ ˶˲˯ˬ"ˬ ˧ˮ˟ ˪˩ ˫˧˰˴˟ˬ ˣ˸ˣ˞ ˫ˣ˧˟ ˢ˰ˣ˯ˮ ˬ"˟ . ˸ˣ˰˴ˬ˞˟ ˟˷ˣ˥ˬ

 ˢ˰ˣˮ˸ ˧˶ˣˤ˞ ˭˧˟ ˫˧˵˥˶ˬ ˸˴˧˶˦ˬ)˨˶ˡˢ ˵˥˶ˬ ,˧˶˧ˣˣ˞ ˣ˵ ˞˪( 

14  ˢˬˬ˧˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ)ˬ ˧ˮ˟ ˪˩"˟( 0-26.67 0-27 ˬ ˧ˮ˟ ˪˩ ˫˧˰˴˟ˬ ˭˸ˣ˞ ˫ˣ˧˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ"˟ 

15 ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˧˟˩˶ ˶˲˯ˬ 0-3 0-2  

16 ˞˟ ˭˧˯ˣ˪˩ˣ˞ ˸ˣ˲˧˲˴" ˸)˫˧˶ˣˠˬ( 122.47-29,064.14 7.66-27,224.14 ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞˟ ˰ˣ˟˶ ˶˦ˬˣ˪˧˵˟ ˫˧˟˷ˣ˸ ˶˲˯ˬ"˟ 

17 ˥˸˟ ˷ˣˬ˧˷"˞˟ ˴" ˸)˫˧˶ˣˠˬ( 
 ˸˲ˣ˵˸˪ ˭ˣ˸ˮ ˭˧˞

˶˵˯ˢ 
0.01-4.2 ˢ˰ˣˮ˸ˢ ˶ˣˤ˞˟ ˫˧˟˷ˣ˸ˢ ˶˲˯ˬ ˧˵˪˥ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ˬ ˧ˬˣ˧ ˸ˣ˰˧˯ˮ ˶˲˯ˬ. 

18  ˢ˧˲˶ˠˣ˲ˣ˦ ˟ˣ˷˧˧ˢ ˪˷)˫˧˶ˣˠˬ( 1-0 1-0 
1-  ˧˶˶ˢ ˣˮ˧˞ ˟ˣ˷˧˧ˢ ,0 - ˧˶˶ˢ ˟ˣ˷˧˧ˢ . ˟ˣ˷˧˧ˢ ˫˞ ˧˶˶ˢ ˶ˡˠˣˬ ˟ˣ˷˧

˪˰ˬ ˢ˟ˣˠ˟ ˫˵ˣˬˬ 100 ˬ 'ˢ˟ˣˠ ˧˷˶˲ˢ ˟ˣ˷˧˧˟ ˫˧ˬ˧˧˵ ˫˞ ˣ˞ 
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19   ˟ˣ˷˧˧ˢ ˫ˣ˞˪)˫˧˶ˣˠˬ( 1-0 1-0 
1-  ˣ˟ˣ˶˟ ˧ˡˣˢ˧ ˟ˣ˷˧˧ˢ ,0- ˣ˟ˣ˶˟ ˧ˡˣˢ˧ ˣˮ˧˞ ˟ˣ˷˧˧ˢ .

 ˪˰ˬ ˫˞ ˧ˡˣˢ˧ ˶ˡˠˣˬ ˟ˣ˷˧80% ˫˧ˡˣˢ˧ ˫ˢ ˣ˧˟˷ˣ˸ˬ 
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2.7.  ˥˲˯ˮ4 : ˠˣ˯ˬ ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸Ordered Logit 

ˢˤ ˥˲˯ˮ˟  ˠˣ˯ˬ ˫˧˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸ˣ˞˟ˣˬOrdered Logit  ˶˵˯˟ ˣ˪˟˵˸ˢ˷2006  ˶˵˯˟ˣ

1996 . ˫˧˪ˡˣˬˢ ˧ˮ˷ ˢˮ˟ˬ˭˪ˢ˪ ˫˧˷˶˸˟ ˶˞ˣ˸ˬ: 

 

 

 

 

 ˸ˣ˥ˣ˪ˢ1-3  ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞ ˫˧ˠ˧˴ˬ1996: 

 ˥ˣ˪1 : ˭˧˟ ˢ˶˧˥˟0  ˣ˞1 +˟˩˶ ˧˪˩ 

Variable Description Value Std err t-test 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 2.55 0.17 15.16 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ 2.22 0.18 12.29 

˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 0.23 0.11 2.02 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 0.16 0.02 6.56 

ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴"˟ -0.000029 0.000012 -2.36 

 ˰ˣ˟˵)˶˸ˣ˧ ˣ˞ ˡ˥˞ ˟˩˶ ˧˪˩( -2.89 0.20 -14.23 

Number of observations 1,668.00   

Null log-likelihood -1,156.17   

Final log-likelihood -528.47   

Rho-square 0.54   

 

1 2+ 

˧ˮ˷ ˟˪˷ 

2 3+ 0 1+ 

˧˷˧˪˷ ˟˪˷ ˭ˣ˷˞˶ ˟˪˷ 
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 ˥ˣ˪2 : ˭˧˟ ˢ˶˧˥˟1  ˣ˞2 +˟˩˶ ˧˪˩ 

Variable Description Value Std err t-test 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 0.60 0.16 3.74 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ 1.20 0.17 7.07 

˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ 0.23 0.13 1.79 

˸˧˟ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ 2.03 0.25 8.08 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 0.09 0.02 3.84 

ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴"˟ -0.000039 0.000016 -2.38 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -3.91 0.32 -12.42 

Number of observations 925.00   

Null log-likelihood -641.16   

Final log-likelihood -390.23   

Rho-square 0.39   

 ˥ˣ˪3 : ˭˧˟ ˢ˶˧˥˟2  ˣ˞3 +˟˩˶ ˧˪˩ 

Variable Description Value Std err t-test 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 0.76 0.31 2.42 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ 0.88 0.34 2.62 

˸˧˟ ˵˷ˬ˟ ˫˧˵˯˰ˣˬ ˶˲˯ˬ -0.18 0.26 -0.69 

˸˧˟ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ -0.09 0.44 -0.21 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 0.00 0.05 0.05 

ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴"˟ -0.000027 0.000047 -0.59 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -3.56 0.86 -4.15 

Number of observations 231.00   

Null log-likelihood -160.12   

Final log-likelihood -80.79   

Rho-square 0.50   

 

ˢ ˪ˡˣˬ ˪˷ ˸˧˲ˣ˯ˢ ˸ˣ˞˶ˮˢ ˸˧˴˵ˮˣ˲ ˸˞˴ˣ˸- Ordered Logit  ˸ˮ˷˪1996 ˢˮ˧ˢ :999.49- 

)˫˧˪ˡˣˬˢ ˧˸˸ ˸˷ˣ˪˷˟ ˢ˧˴˵ˮˣ˲ˢ ˫ˣ˩˯˪ ˢˣˣ˷( , ˸ˬˣ˰˪998.47- ˢ ˪ˡˣˬ˟- MNL. 

 ˸ˣ˥ˣ˪ˢ4-6  ˸ˮ˷ ˪˷ ˪ˡˣˬˢ ˸ˣ˞˴ˣ˸ ˸˞ ˫˧ˠ˧˴ˬ2006: 
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 ˥ˣ˪4 : ˭˧˟ ˢ˶˧˥˟0  ˣ˞1 +˟˩˶ ˧˪˩ 

Variable Description Value Std err t-test 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 1.85 0.13 14.11 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ 1.52 0.13 11.25 

˰˴ˣˬˬˢˬ ˢ˩ˣˬˮ ˢ˯ˮ˩ˢ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ -1.42 0.16 -8.94 

 ˢˢˣ˟ˠ ˢ˯ˮ˩ˢ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ˰˴ˣˬˬˢˬ 0.67 0.27 2.51 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 0.07 0.02 2.89 

˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˶˦ˬˣ˪˧˵ 0.00396 0.00146 2.72 

ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴"˟ -0.00002 0.00001 -2.34 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -1.00 0.24 -4.13 

Number of observations 2,039.00   

Null log-likelihood -1,413.33   

Final log-likelihood -664.49   

Rho-square 0.53   

 

 ˥ˣ˪5 : ˭˧˟ ˢ˶˧˥˟1  ˣ˞2 +˟˩˶ ˧˪˩ 

Variable Description Value Std err t-test 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 0.86 0.14 6.23 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ 0.95 0.13 7.06 

 ˧˪˰˟ ˸˧˟ ˧˵˷ˬ˰˴ˣˬˬˢˬ ˢ˩ˣˬˮ ˢ˯ˮ˩ˢ -1.15 0.32 -3.64 

˰˴ˣˬˬˢˬ ˢˢˣ˟ˠ ˢ˯ˮ˩ˢ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ 1.66 0.18 9.46 

˸˧˟ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ ˶˲˯ˬ 1.79 0.21 8.46 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 0.10 0.02 4.51 

˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˶˦ˬˣ˪˧˵ 0.00094 0.00093 1.01 

ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴"˟ -0.00005 0.00001 -3.45 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -4.23 0.34 -12.39 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 0.86 0.14 6.23 

Number of observations 1,370.00   

Null log-likelihood -949.61   

Final log-likelihood -519.63   

Rho-square 0.45   
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 ˥ˣ˪6 : ˭˧˟ ˢ˶˧˥˟2  ˣ˞3 +˟˩˶ ˧˪˩ 

Variable Description Value Std err t-test 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 1.23 0.26 4.69 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˸ˣ˪˰˟ ˶˲˯ˬ 1.35 0.25 5.31 

˰˴ˣˬˬˢˬ ˢ˩ˣˬˮ ˢ˯ˮ˩ˢ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ -2.37 2.15 -1.10 

˰˴ˣˬˬˢˬ ˢˢˣ˟ˠ ˢ˯ˮ˩ˢ ˧˪˰˟ ˸˧˟ ˧˵˷ˬ -0.02 0.50 -0.04 

˶˲˯ˬ ˸˧˟ ˵˷ˬ˟ ˵˧˯˰ˬˢ ˸ˣ˪˰˟˟ ˟˩˶ ˧˪˩ -0.13 0.37 -0.36 

˸˧˟ ˵˷ˬ˟ ˸ˣ˰˧˯ˮ ˶˲˯ˬ 0.02 0.05 0.46 

˸˧˟ ˵˷ˬ˟ ˢ˰ˣ˯ˮ ˶˦ˬˣ˪˧˵ 0.00082 0.00143 0.57 

ˬ ˫˵ˣˬˬ ˣ˟ ˢ˰ˣˮ˸ˢ ˶ˣˤ˞ ˸ˣ˲˧˲˴"˟ -0.00008 0.00005 -1.75 

 ˰ˣ˟˵)ˡ˥˞ ˟˩˶ ˧˪˩( -5.66 0.92 -6.13 

˸˧˟ ˵˷ˬ˟ ˢˠ˧ˢˮ ˭ˣ˧˷˧˶ ˧˪˰˟ ˶˲˯ˬ 1.23 0.26 4.69 

Number of observations 415.00   

Null log-likelihood -287.66   

Final log-likelihood -104.73   

Rho-square 0.64   

  

ˢ ˪ˡˣˬ ˪˷ ˸˧˲ˣ˯ˢ ˸ˣ˞˶ˮˢ ˸˧˴˵ˮˣ˲ ˸˞˴ˣ˸- Ordered Logit  ˸ˮ˷˪2006 ˢˮ˧ˢ :1288.85- 

)˫˧˪ˡˣˬˢ ˧˸˸ ˸˷ˣ˪˷˟ ˢ˧˴˵ˮˣ˲ˢ ˫ˣ˩˯˪ ˢˣˣ˷( , ˸ˬˣ˰˪1292.25- ˢ ˪ˡˣˬ˟- MNL. 
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Abstract 

Motorization level and vehicle ownership constitute one of the most important 

components in explaining a populationôs spatial activity system and its travel 

characteristics (number and length of trips, mode choice decision, and so on). 

Car ownership is a necessary input for various transportation models, particularly 

in disaggregate models that need more specific information about household 

behavior. In most cases, data for transportation planning are directly obtained 

from general indices such as motorization level and size of average household. 

     The current research analyzes the variables that impact household vehicle 

availability in Israel. The approach of the thesis is to analyze data from 

conventional large-scale surveys, in order to reach conclusions based on 

statistical methods. Given that the last survey at the national level was performed 

in 1996, this thesis confines the analysis to the Haifa Metropolitan Area, in order 

to benefit from the survey conducted in that region in 2006. In this way, it is 

possible to identify trends from 1996-2006, based on two recent transportation 

surveys in the Haifa metropolitan area. This paper also proposes models of 

vehicle availability for the metropolis. 

     The research goals as defined in this study are (1) an analysis of the trends in 

vehicle availability in Israel, including (a) an investigation of the variables 

impacting upon household vehicle availability; and (b) analysis and estimation of 

the model of vehicle availability in the Haifa metropolitan area; (2) evaluation of 

forecasted vehicle availability in the Haifa metropolitan area in view of the trends 

of the past decade; and (3) analyzes the variables that impact household vehicle 

availability in the Haifa metropolitan area. 

     Motorization level in Israel has been steadily rising since the establishment of 

the state in 1948 and is continuing to the present. Despite the increase in Israelôs 

motorization level, it is considered low as compared to western countries. There 

are four possible reasons for this phenomenon: (1) Israel has a higher average 

household size because of the relative higher number of children, who cannot 

own cars as defined in the research, than western countries; (2) there are 



 

ii 
 

population groups who find it unacceptable for women to obtain driving licenses 

(Arabs and haredim [ultra orthodox Jews]); (3) mandatory military service 

followed by extended travel (usually backpacking) lead to many young people 

earning enough money for a car much later than young people in other countries; 

and (4) vehicle maintenance expenses in Israel take up a relatively higher 

percentage of salaries than in many other countries, making it difficult for certain 

population strata to acquire vehicles. In addition, the phenomenon of company 

cars, which has developed over recent years in Israel, is a significant factor for 

the issue of vehicle availability and use, because the employee/driver is 

insensitive to the actual expenses of vehicle use. 

     There are several interpretations of the significance of vehicle availability at 

the individual level. Some scholars define ñavailable vehicleò as a state in which 

the vehicle is not used by someone else, and is located at the beginning of the 

journey. In contrast, others state that this is an insufficient condition, and adjust 

the definition to mean that the vehicle must not be used by anyone else 

throughout the entire journey from home until it arrives back at the home. 

    Household vehicle availability has an impact on several disciplines, at the 

household, social and regional levels. Vehicle availability models for 

transportation planning are input into many transportation models and affect the 

travel habits of the household members, such as number of trips, destinations, 

mode choice decisions and even in selection of residence. 

     There is a substantial literature body on vehicle availability models. The 

models can be classified by aggregation level, type of model (static or dynamic) 

and its structure. The explanatory variables may be divided into three major 

groups: household characteristics; ground usage characteristics for the region in 

which the household is located; and policy factors. 

     The current research begins with the assumption that the decision to acquire 

a vehicle is made at the household level. This is extremely significant for the 

model, because its direct result is that the model focuses on explanatory 

variables on the household level and not on the individual level. 
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     The analysis of the two transportation surveys carried out in the Haifa 

metropolitan area 10 years apart facilitates the examination of the demographic 

trends taking place in the area and the impact of household vehicle availability. 

These trends show that, similar to the national trend, there is an increase in 

household vehicle availability in the Haifa metropolitan area. 

     Over the past decade, the vehicle availability level rose by about 37%, from 

231 vehicles per 1,000 persons in 1996 to 302 per 1,000 persons in 2006. One of 

the outstanding factors for this increase is the large rise in the number of license 

holders in the metropolis. Whereas in 1996 the average number of license 

holders per household was approximately 1.2, the number rose to about 1.5 per 

household in 2006. 

     Vehicle availability models described in the current research study enable us 

to focus on the differences between household vehicle availability in Israel as 

compared to other countries. The two models that were calibrated resulted in a 

high level of reliability, with a high degree of transferability over time. The models 

enable us to understand the place of the urban planner and the potential impact 

of household vehicle availability. 

     The research results showed that the number of license holders per 

household is the most significant variable for determining the level of vehicle 

availability in Israeli households. This variable has not been found to be 

significant in many models used in western countries, apparently due to the fact 

that in Israel, the percentage of license holders has not reached the saturation 

point. In contrast, the issue of population density and level of service of public 

transportation, which enters into many models used around the world as an 

explanatory variable, were not found to be significant (population density) or 

reliable (public transportation level of service) in the models calibrated.  

     Based on these conclusions, we may understand that the plannerôs impact is 

limited in terms of issuing driverôs licenses. However, assuming that the 

percentage of holders of driverôs licenses among the population will reach 

saturation point, the other variables will be more significant. Consequently, 

despite that density of residential areas alone does not contribute to a lower 
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number of household vehicles in the estimated models, it seems that in the long 

term, this instrument will indeed be useful and will encourage people to travel by 

other means. 

     The existing data did not allow us to properly evaluate the impact of transit 

level of service on the degree of vehicle availability. It seems that until the public 

transportation does not reach a level such that it can be attractive also to private 

vehicles owners, we will not be able to achieve a genuine evaluation of the extent 

to which public transportation impacts upon vehicle availability. 

    In addition, given that corporate vehicles contribute to an increase in vehicle 

use, we recommend the development of mechanisms to bring a reduction in the 

number of company cars (through taxation). 

     For further research, we recommend expanding the research as follows: 

A. Expanding the study to additional areas in Israel ï The working assumption 

that the Haifa metropolis represents vehicle availability in Israel must be 

examined. 

B. Longitudinal examination of the validity of the models ï As described above, it 

seems that the impact of the number of driverôs license holders per household 

is expected to drop over the coming years. This requires an updating and re-

examination of the model over time. 

C. We recommend a research study focusing on an examination of additional 

variables that are likely to impact upon the level of household vehicle 

availability, such as (1) vehicle-related expenses, both fixed and variable; (2) 

vehicle firm and model; and (3) company payments for vehicle expenses. 

In this context, we must note the importance of data-gathering (which does not 

presently exist as part of national and metropolitan surveys of transportation 

habits) referring to company transportation payments, which apparently has great 

impact on making the decision on whether the family should purchase a vehicle, 

which in turn affects the issue of household vehicle availability in Israel. 

 


