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> 1,500 

CBD  

Asking rent  
(Euro per month) 

< 800 

800 – 900 

900 – 1,000 

1,000 – 1,250 

1,250 – 1,500 

> 1,500 

CBD  

Asking rent  
(Euro per month) 





 

𝑌 = 𝛼 + 𝑋𝛽 + 𝜀 

𝑌 𝑛

𝛼 𝑋 𝑛 𝑝

𝛽 𝑛 1 𝜀

𝑛

𝑊



𝑌 = 𝛼 + 𝜌𝑊𝑌 + 𝑋𝛽 + 𝑊𝑋𝜃 + 𝜀 

𝑌 = 𝛼 + 𝑋𝛽 + 𝑊𝑋𝜃 + 𝑢 

𝑢 = 𝜆𝑊𝑢 + 𝜀

𝜌 𝜃 𝜆

𝑀

𝑅ଵ, 𝑅ଶ, … , 𝑅ெ 𝑐௠

𝑡௣ 𝑠

𝑥௝

min
௝,௦

቎min
௖భ

෍ (𝑦௜ − 𝑐ଵ)ଶ + min
௖మ

෍ (𝑦௜ − 𝑐ଶ)ଶ

௫೔ ∈ ோమ(௝,௦)௫೔ ∈ ோభ(௝,௦)

቏ 

 

𝑅ଵ(𝑗, 𝑠) =  ൛𝑋|𝑋௝ ≤ 𝑠ൟ 

𝑅ଶ(𝑗, 𝑠) =  ൛𝑋|𝑋௝ > 𝑠ൟ



𝑏

𝑐௠ 𝑚𝑖𝑛௡௢ௗ௘

𝑏

𝑚 𝑝

η

௠

௣

𝑚𝑖𝑛௡௢ௗ௘ η



𝑏 𝑚

𝑚𝑖𝑛௡௢ௗ௘

𝑛௥௢௨௡ௗ௦
௠

௣
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𝑀𝐴𝑃𝐸 =  
1

𝑛
 ෍ ቤ

𝑆𝑎𝑙𝑒 𝑃𝑟𝑖𝑐𝑒௜,௧଴ − 𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑒𝑑 𝑉𝑎𝑙𝑢𝑒௜,௧ିଶ

𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑒𝑑 𝑉𝑎𝑙𝑢𝑒௜,௧ିଶ
ቤ

௡

௜ୀଵ

  

 

𝑀𝑃𝐸 =  
1

𝑛
෍

𝑆𝑎𝑙𝑒 𝑃𝑟𝑖𝑐𝑒௜,௧଴ − 𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑒𝑑 𝑉𝑎𝑙𝑢𝑒௜,௧ିଶ

𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑒𝑑 𝑉𝑎𝑙𝑢𝑒௜,௧ିଶ

௡

௜ୀଵ



𝑌

𝑆𝑃

𝑀𝑉

𝑌 = [ 𝑆𝑃 − 𝑀𝑉 ] 

𝑆𝑃 =  log ൬
𝑆𝑎𝑙𝑒 𝑃𝑟𝑖𝑐𝑒௧଴

𝑆𝑞𝐹𝑡
൰

𝑀𝑉 =  log ൬
𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑒𝑑 𝑉𝑎𝑙𝑢𝑒௧ିଶ

𝑆𝑞𝐹𝑡
൰



 

𝑀௧଴ 𝑀௧ିଵ

𝑇

𝐶௧଴ 𝐶௧ିଵ

𝑋௔ = [ 𝑀௧଴ 𝑀௧ିଵ 𝑇 𝐶௧଴  𝐶௧ିଵ ] 

𝑆 𝑃 𝐹 𝐿

𝐸

𝑆 𝑃

𝐹



𝐿

𝐸௧଴ 𝐸௧ିଵ



𝑋௕ = [ 𝑆 𝑃 𝐹 𝐿 𝐸௧଴  𝐸௧ିଵ ] 

𝑌 ~ [ 𝑋௔  𝑋௕ ] 

  

  

  

  



𝑋௔ 𝑋௕

 

𝑋 𝑌

𝑌



𝑘

𝑘

𝑘 𝑘 − 1 𝑘

𝜎஺௣௣௥௔௜௦௔௟ 𝜎஻௢௢௦௧௜௡௚

𝜎஺௣௣௥௔௜௦௔௟ =  ඨ
∑ |𝑦 − 𝑦ത|ଶ௡

௜ୀଵ

𝑛
 

𝜎஻௢௢௦௧௜௡௚ =  ඨ
∑ |𝜀 − 𝜀|̅ଶ௡

௜ୀଵ

𝑛

𝜀 = 𝑦 −  𝑦ො



𝐻଴:
𝜎஺௣௣௥௔௜௦௔௟ 

𝜎஻௢௢௦௧௜௡௚ 
≤ 1 

𝐻ଵ:
𝜎஺௣௣௥௔௜௦௔௟ 

𝜎஻௢௢௦௧௜௡௚ 
> 1 

 



 







 

σ஺௣௣௥௔௜௦௔௟ σ஻௢௢௦௧௜௡௚ R²஻௢௢௦௧௜௡௚

σ஺௣௣௥௔௜௦௔௟ 

σ஻௢௢௦௧௜௡௚

σ஺௣௣௥௔௜௦௔௟ σ஻௢௢௦௧௜௡௚



ఙಲ೛೛ೝೌ೔ೞೌ೗ 

ఙಳ೚೚ೞ೟೔೙೒ 
 > 1

ఙಲ೛೛ೝೌ೔ೞೌ೗ 

ఙಳ೚೚ೞ೟೔೙೒ 
 ≤ 1
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𝑦

𝑦 =  𝑓 ൭෍ 𝑤௜𝑥௜ + 𝑏

௡
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