
 
 

 3فصل 
Chapter 3 

Modifications of the Urban Model 

Introduction 

 

- First: we separate “rich” and “poor” households. 

- Second: we add a freeway to the city’s transportation system. 

- Third: we introduce job sites outside the CBD. 

- Fourth: we allow the city to contain both old and new buildings. 

- Fifth: we put rural – urban migration in the model. 
 

 هسل ضْزٕ اػوبل اغلاحبت زر

 همسهِ

وِ لجلاً ّوِ ذبًَلزّب را ّوسبى زر ًظز ) .وٌ٘ن هٖ اس ّن جسا را "فم٘ز"ٍ "غٌٖ"ذبًَازُ : اٍل -

 (گزفت٘ن هٖ

إ زاذل ضْز فمظ ٍجَز  وِ لجلاً ضجىِ جبزُ) .ًمل ضْز هٖ افشاٗ٘نٗه ثشرگزاُ ثِ س٘ستن حول ٍ : زٍم -

 (زاضت

 .را هؼزفٖ هٖ وٌ٘ن  CBDهحل هطبغل ذبرد اس : سَم -

ّب  تفبٍت زر سي سبذتوبى) .ثبضس لسٗوٖ ٍ جسٗس ّبٕ سبذتوبىزارإ ضْز ٗن وِ اجبسُ هٖ زُ: چْبرم -

 (ضَٗن لبئل هٖ

 .زّ٘ن لزار هٖ زر هسلرا ضْزٕ  -رٍستبٖٗهْبجزت : پٌجن -

 

 

 

 

 



 
 

 

 

A City with Two Income Groups 

 

- Suppose rich's earning income yR, and poor’s earning income yP<yR. 

- Money cost is the only commuting cost and equal to t. 

- How is the relative locations of the two income groups? 

- The poor group is the highest bidder forhousing inside the intersection  

  point xˆ ofthepP and pR curves, whereas the richgroup is the highest  

  bidder outside xˆ. 

- The housing-price curve’s slope is equal tot /q and qR is larger than qP. 

 

 ٍُٕ زرآهسضْز ثب زٍ گز

 .فزؼ وٌ٘س  yP<yR ًطبى زازُ ٍ  yP را ثب فم٘زافزاز ، ٍ yRزر سبل را ثب  غٌٖافزاز وست زرآهس  -

 .ثبضس هٖ t ثب ٍ ثزاثزثَزُ تٌْب ّشٌِٗ رفت ٍ آهس ٕ، پَلّشٌٗٔ  -

 چگًَِ است؟ (هحل سىًَت فمزا ٍ حزتوٌساى)ٕ ًسجٖ زٍ گزٍُ زرآهس ّبٕ هىبى -

، زىرا زار(  pP  ٍpRتمبعغ هٌحٌٖ )  ˆx ًمغِ هسىي زر زاذلرا ثزإ تػبحت ثبلاتزٗي پ٘طٌْبز  فمزا، -

 .زارز  ˆx ذبرد اسرا ثزإ هٌبعك ثبلاتزٗي پ٘طٌْبز  حزتوٌساى،زر حبلٖ وِ 

هسبحت ذبًِ حزتوٌساى ث٘طتز ) .است qPثشرگتز اس qR ثزاثز است ٍ t/q ثبهسىي  ل٘وت ض٘ت هٌحٌٖ -

 (اس فمزا

 

 

 

 

 

 

 

 



 
 

 

… 

 

- A longer commute would then reduce the amount of time available for 

  work and leisure and the consumer would end up valuing this loss by  

  some fraction… of wage per hour (w). 

- Then new commuting cost per mile is equal to m = _w + t . 

- We know that wR>wP and two different commuting costs emerge: 

   mR = _wR + t and mP = _wP + t , (mR>mP) 

- Now the slope of the pR equal to –mR/qR, and the slope of the pP curve     

  Is mP/qP . 

- Two conflicting forces: desire to rent their large dwellings pulls the rich 

   toward the suburbs, while a desire to limit high time cost of commuting 

   pulls the rich toward the center. 

 

… 

 

اٗي وبّص  ،هػزف وٌٌسُ .زّس را وبّص هٖ ثزإ وبر ٍ تفزٗح هَجَز همسار سهبى ،عَلاًٖ رفت ٍ آهس -

 .وٌس ارسضگذارٕ هٖ (W) ّز سبػتزستوشز زر زر سهبى را ثب استفبزُ اس ه٘شاى 

 .m= w + tثزاثز است ثب سپس ّشٌِٗ رفت ٍ آهس جسٗس زر ّز هبٗل  -

ٍ  wR>wPزستوشز ّز سبػت حزٍتوٌس ث٘طتز اس زستوشز ّز سبػت فم٘ز است؛ ٗؼٌٖ  هب هٖ زاً٘ن وِ -

 :.ثزإ زٍ گزٍُ ذَاّس ضسرفت ٍ آهس اٗي هَضَع هٌجز ثِ هتفبٍت ضسى ّشٌٗٔ 

mR = wR + t       and         mP = wP + t ,                 (mR>mP) 
 .mP/qPه٘طَز  pP، ٍ ض٘ت هٌحmR /qRٌٖ…ثزاثز است ثب  pRزر حبل حبضز ض٘ت  -

، زر حبلٖ وِ زاىوص هٖ را ثِ سوت حَهِ ضْزغٌٖ  افزاز توبٗل ثِ اجبرُ ذبًِ ثشري :هتضبززٍ ً٘زٍٕ  -

 .زاىوص هٖ ضْز ثِ سوت هزوش را غٌٖافزاز  ،رفت ٍ آهس ٕ حبغل اسّشٌِٗ سهبى ثبلا وبستي استوبٗل ثِ 

 

 

 

 

 

 



 
 

 

 

Commuting by Freeway 

 

- A freeway-using commuter who lives relatively far from the CBD in either 

  the easterly or the westerly direction will have the same commuting cost     as a 

commuter who lives closer to the CBD but in the northerly or the 

  southerly direction and commutes on slow city streets. 

- Locations A and B could have the same commuting cost even though A is  

  farther from the CBD. 

- The price pper square foot of housing would then be the same at 

  A and B, which in turn implies the same r. 

 

 

 بسرگراه وآمذاز طریق رفت

 

 اس زٍر غزة ّن اس سوت ٍ ضزق ّن اس سوت ًسجتبً ٍ وٌٌس هٖ ٍآهس رفتوسبًٖ وِ اس عزٗك ثشرگزاُ  -

CBD ٖافزاز ًشزٗه  وِٕ را ذَاٌّس زاضت آهس ٍ رفت ّشٌِٗ ّوبى ،ًسىن هٖ سًسگCBD زر اهب 

استفبزُ  آهس ٍ رفتثزإ وٌس ضْز  ّبٕ ذ٘بثبى؛ سٗزا آًبى اس ًسىن هٖ سًسگٖٕ آى جٌَة ٍ ضوبلٖجْبت 

 .وٌٌس هٖ

 .است CBDزٍرتز است اس  A اگزچِ زاضتِ ثبضس ٗىسبًٖ تَاًس ّشٌِٗ رفت ٍ آهس هٖ A ٍ Bهىبى ّبٕ -

هَضَع ثزإ ًزخ اجبرُ ّز اٗي ، وِ ذَاّس ثَزٗىسبى  A   ٍBزر ّز فَت هزثغ هسىيزر  p ل٘وتپس  -

 .ً٘ش غبزق ذَاّس ثَز(  r)فَت هزثغ 

 

 

 

 

 

 

 

 



 
 

 

 

 

… 

- land rent falls more slowly as distance to the CBD increases than it does 

outside the catchment area and edge of the city is farther from the CBD 

inside the catchment area than outside it. 

- The city is elongated within the freeway catchment area. 

- Aside from this change in the shape of the city, all the intracity predictions 

of the model are unaffected. 

 

 

ٗبثس  وبّص هٖتز  آّستًِزخ اجبرُ هسىي ، CBDثب زٍرتز ضسى اس ( زر هحسٍزُ استفبزُ اس ثشرگزاُ) -

ثِ ػلاٍُ لجٔ ضْز (. را تسْ٘ل ًوَزُ است CBDسٗزا اوٌَى ثشرگزاُ، اهىبى زستزسٖ ًَاحٖ زٍرتز ثِ )

 (.ضَز ّوبًگًَِ وِ زر ضىل زٗسُ هٖ)تز ذَاّس ثَز  زر هحسٍزٓ زستزسٖ ثِ ثشرگزاُ، وط٘سُ

 .ٗبفتذَاّس اهتساز ، ثشرگزاُ هحسٍزٓ پَضصضْز زر  -

ٕ وِ ثزإ هسل لجلاً ارائِ ضسُ ثَز، ثسٍى تغ٘٘ز ّبٕ گذضتِ اس اٗي تغ٘٘ز زر ضىل ضْز، ّوِ پ٘ص ثٌٖ٘ -

 .ذَاّس ثَز
 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

Employment outside the CBD 

-Although employment may be high in CBD, additional jobs may be widely 

dispersedthroughout the city or in secondary employment centers. 

 

A. Dispersed employment 

- If dispersed employers located outside the CBD pay incomes of I(x)=y–tx, 

then they can skim off previous CBD commuters. 

- This model is indistinguishable from one where all the jobs are 

centralized. 

- The incomes paid at these dispersed worksites fall with their distance to  

theCBD, a pattern known as a “wage gradient”. 

 

 

 CBDاستخذام در خارج از 

 

ضغل ّبٕ اضبفٖ ثِ عَر گستززُ إ زر اهىبى زارز ثبلا ثبضس،  CBDهوىي است اضتغبل زر اگز چِ -

 .ضًَس ضْز ٍ ٗب زر هزاوش اضتغبل حبًَِٗ پزاوٌسُ سزاسز

 

A. اشتغال پراکنذه 

، سپس آًْب وٌٌس پززاذت I(x) = y-tx ٕ ثزاثز ثبزرآهس  CBDاگز وبرفزهبٗبى پزاوٌسُ زر ذبرد اس -

 .رزًس را، جذة ذَز وٌٌس هسبفزت وٖ  CBDلجلاً ثزإ وبر ثِ افزازٕ وِتَاًٌس  هٖ

 .، زر هزوش ضْز لزار زاضتزر آى توبم هطبغل وِّوبًٌس هسلٖ است اٗي هسل  -

 اس فبغلِضَز ثب افشاٗص  ، زستوشزٕ وِ ثِ ً٘زٍٕ وبر پززاذت هٖپزاوٌسُ ضغلٖ هىبى ّبٕزر اٗي  -

CBDهؼزٍف است "ض٘ت زستوشز" ػٌَاىاٗي الگَٕ پززاذت زستوشز ثِ . ، وبّص ذَاّس ٗبفت. 

 

 

 

 

 

 



 
 

 

 

 

… 

B. Employment sub centers 

- If the city’s non-CBD employment is concentrated in a secondary  

  Business district (SBD), it generate a second city joined to the original  

  one. 

- Polycentric cities. 

- Residents living near the CBD commute to that center, while residents 

  living closer to the SBD commute to it. 

- Housing price p declines moving away from each center, with the 

  respective price curves intersecting at the commute boundary. 

- Moving away from either center, land rent will decline along with p , as will    

building heights and population density. 

 

 

B.  مراکس فرعیدر استخذام 

ٕ را زٍم هتوزوش ضسُ است، ضْز(SBD)ضْز زر هٌغمِ وست ٍ وبر حبًَِٗ CBDثرص غ٘ز ضبغلاىاگز  -

 .هتػل است ثَجَز هٖ آٍرزاغلٖ  وِ ثِ ضْز

 .چٌس هزوشٕ ضْزّبٕ -

 ٕ وِوِ سبوٌبىزر حبلٖوٌٌس،  هٖ رفت ٍ آهسوٌٌس ثِ هزوش آى  هٖ سًسگٖ CBD ًشزٗه ٕ وِسبوٌبى -

 .(زر آًجب هطغَل وبر ذَاٌّس ثَز)ذَاٌّس زاضت  رفت ٍ آهسآى ثِ  وٌٌس هٖ سًسگٖ SBD ًشزٗه

ل٘وت زٍ ًبحِ٘ ّوسٗگز را زر  ّبٕ هٌحٌٖ ٍ، هٖ ٗبثس وبّصهزوش فبغلِ گزفتي اس ّزثب  pهسىي ل٘وت  -

 (ضىل غفحِ ثؼس. )ّبٕ رٍساًِ لغغ ذَاٌّس وزز هزس ثٖ تفبٍتٖ هسبفزت

 ّب سبذتوبى ارتفبع ّوبى اًساسُ وبّص ذَاّس ٗبفت، ثِ pثِ ّوزاُ  اس ّز هزوش، اجبرُ سه٘ي ضسى زٍر ثب -

 .ذَاّس ٗبفتً٘ش وبّص  ٍ تزاون جوؼ٘ت
 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

- Resident living at location A (or B) would continue to pay the same 

  housing price p, but each would have a shorter commute. (Wasteful 

  commuting) 

- WHY??? 

1. He may have idiosyncratic preferences for particular neighborhoods as a 

    result of local amenities or etc. 

2. Multiple-worker households. 

3. Employment uncertainty. 

 

 

وسام اهب ّز  ،ذَاٌّس پزاذتهسىي ٗىسبًٖ ثزإ ل٘وت  وٌٌس هٖ سًسگٖ( Bٗب)  Aزر هحلٌٖٗ وِ سبوي -

هوىي است حبلت ػىس )اس اٗي افزاز، اوٌَى هسبفت ووتزٕ ثزإ رفتي ثِ هحل وبر عٖ ذَاّس وزز 

 (رفت ٍ آهس ثٖ فبٗسُ: رخ زازُ ٍ فزز هَرز ًظز زر هحل وبر زٍرتز هطغَل وبر ثَزُ ثبضس

 چزا؟ -

اٗي تزج٘حبت هوىي . زست اٍرزثِ  ّبٕ ذبظ هحلِتزج٘حبت ٍٗژُ إ ثز اسبس اٍ هوىي است  -1

 .ثبضساهىبًبت هحلٖ ٍ ٗب غ٘زُ است ضبهل 

 ًفز ً٘زٍٕ وبر چٌس ٕ ثبّبٕ ذبًَازُ -2

 استرسام زر ػسم اعوٌ٘بى -3

 

 

 

 

 

 

 

 

 

 

 



 
 

 

… 

- When jobs move to the suburbs members of poor households living near 

   the CBD, are now far from the new jobs. 

- “Spatial mismatch”: an insurmountable mismatch between residential and 

   job locations for poor households. 

- Spatial mismatch leads to a higher level of unemployment, and to longer 

  unemployment durations, for minority members. 

- The rise of telecommuting causes cities to spread out and become less 

  dense in their centers. 

 

 

 

... 

 ،حزوت وٌٌس حَهِ سوت ثِ وٌٌس هٖ سًسگٖ CBDًشزٗىٖ زروِ فم٘ز ّبٕ ذبًَازُاس  هطبغل سهبً٘ىِ -

 .ذَاٌّس ثَز زٍر ثِ جسٗس هطبغل اس ، فمزااٗي لحظِزر

 ثزإ سىًَت ٍ هحل تجوغ هطبغل هحل ث٘ي ػجَر لبثل غ٘ز تغبثك ػسمٗه : "فضبٖٗ هغبثمت ػسم" -

 .ثَجَز هٖ آٗس فم٘ز ّبٕ ذبًَازُ

 .ضَز هٖ ّب الل٘ت ثزإ ،عَلاًٖ تز ث٘ىبرٕ زٍراى ٍ ث٘ىبرٕ اس ثبلاتزٕ سغح ثِ هٌجز فضبٖٗ هغبثمت ػسم -

ثبػج تزاون ووتز زر  ٍ ضَز ارتجبعبت اس راُ زٍر هَجت فبغلِ گزفتي ضْز ّب اس ّن هٖ گستزش -

 .ه٘طَز هزاوشضبى

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Durable Housing Capital 

 

- Our simple model predicts that building heights should decline smoothly 

asdistance to the CBD increases. 

-When new and old buildings are in close proximity, the new building may 

be a tall high-rise structure, while the old building may be relatively short. 

- If the city grows outward over time by a fixed distance each year: “block” 

and the life span of a building is set at 3 years, a building constructed at 

T=0 is replaced at T=3. 

 

 

 مسکن پایذار سرمایه

 .ٗبثس وبّص CBD گزفتي اس فبغلِ ثِ آراهٖ ثب ثبٗس ّب سبذتوبى ارتفبع وِ وزز ثٌٖ٘ پ٘ص هب سبزُ هسل -

 هوىي جسٗس سبذتوبى ّستٌس، ّن ًشزٗه ٍ هجبٍرت زر لسٗوٖ ٍ جسٗس ّبٕ سبذتوبى وِ ٌّگبهٖ -

 .ذَاّس ثَز وَتبُ ًسجتب لسٗوٖ ّبٕ سبذتوبى وِ حبلٖ زر ،ثبضس ٍ هزتفغ ثلٌس ٕسبذتبر زارإ است

 ػوز عَل ٍ "ثلَن": وٌس رضس ث٘زٍى سوت ثِ سبل ّز زر حبثت فبغلِ ٗه ثب ثِ هزٍر سهبى ضْز اگز -

  T =3 زر وِ T = 0 زر ضسُ سبذتِ سبذتوبى ٗه ،زر ًظز گزفتِ ضَز سبل 3 سبذتوبى ٗههف٘س 

 .است ضسُ جبٗگشٗي

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



 
 

 
… 

- For buildings constructed at a given date, those farther from the CBD will 

  be shorter and for buildings constructed at a given location, those 

  constructed later are taller. 

- The partial effect of distance on building height is negative, and the partial 

  effect of the construction date is positive: the net effect is ambiguous! 

 

 

... 

 تز وَتبُ ،ّستٌس CBD اس زٍرتز آًْبٖٗ وِ ،اًس ضسُ هطرػٖ سبذتِ تبرٗد زر ٕ وِّبٕ سبذتوبى ثزإ -

 ثلٌستز ،ضسُ سبذتِ جسٗستز وِ آًْبٖٗ ،اًس ضسُهطرػٖ سبذتِ  هحل زرٕ وِ ّبٕ سبذتوبى .ثَز زىذَاُ

 .ذَاّس ثَز

 هخجتجشئٖ سهبى احساث سبذتوبى ثز ارتفبع آى،  احز ٍ ،هٌفٖ سبذتوبى ارتفبع رٍٕ ثز فبغلِ جشئٖ احز -

! است هجْن ذبلع احز: است
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
the age effect dominates the distance effect             the distance effect dominates the age effect 

.است غبلت فبغلِ احز ثز سي حزا                                  .است غبلت ، ثز احز سيفبغلِ احز  

 

 

 

 



 
 

 
 

 

… 

- The trend of building heights over distance is downward, just like in the 

  basic model. 

- For buildings constructed at the same date, less central structures are 

  shorter. 

-While capital durability leads to irregular local building-height contours, 

 the global height pattern still works. 

 

 

... 

 .پبِٗ هسل هخل زرست است، پبٗ٘ي ثِ رٍ فبغلِ ثز اسبس ّب سبذتوبى ارتفبع رًٍس -

 .تزًسوَتبُ ّبٕ زٍرتز ثِ هزوش، سبذتوبى ،هطبثِ تبرٗد زر ضسُ سبذتِ ّبٕ سبذتوبى ثزإ -

 ولٖ لجلٖ پ٘زاهَى الگَٕ ،ضَز هٖ ّب سبذتوبىتز ضسى ارتفبع  ًبهٌظن ثِ هٌجز سزهبِٗ زٍام حبل٘ىِ زر -

 .ّب، ّوچٌبى غبزق است سبذتوبى ارتفبع

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
Cities in Developing Countries 

 

-Migration from rural areas plays an important role in developing countries. 

-Rural residents earn an income yA (lower than the urban income y) but no 

 commuting cost is incurred. 

-In order to decide whether migration will raise his standard of living, the 

 rural resident need only compare: y– tx = yA 

-X and L are positively related, with an increase in population leading to    an 

increase in X. Then: y–tx(L) = yA 

-When L is of just the right size, y–tx(L) and yA will be equal, and there  

 Will be no incentive for rural – urban migration. 

 

 

 توسعه حال در کشورهای در شهرها

 

 .وٌس هٖ اٗفب تَسؼِ حبل زر وطَرّبٕ زر هْوٖ ًمص رٍستبٖٗ هٌبعك اس هْبجزت -

 ّشٌِٗ ّ٘چ اهبثبضس  هٖ (yضْزٕ زرآهس اس پبٌٗ٘تز) yA آٍرًسهٖ  زست ثِٕ زرآهس رٍستبٖٗ سبوٌبى -

 .ضَز ًوٖ لٕتحنٕ ثِ آًْب آهس ٍ رفت

 ذَاّس افشاٗصرا  شسًسگٖ استبًسارز ثِ ضْز، هْبجزت آٗب زثگ٘ز تػو٘ن وِاٗي هٌظَر ثِرٍستب  سبوي -

 tx- y  =yA: زارًس همبٗسِ ثِ ً٘بس فمظ زاز،

- XٍL ِضْز  جوؼ٘ت زر افشاٗص ،ّستٌس زرارتجبطثب ّن  هخجت عَر ث(L) زر افشاٗص ثِ هٌجزX 

 :پس . ضَز هٖ

y- tx (L) =yA 

 اًگ٘شُ ّ٘چ ٍ ثَز، ذَاّس ثزاثز y-tx(L)ٍ yA  زٍعزف راثغِ ثبلا، ،ثبضس هٌبست اًساسُ ثِ L وِ ٌّگبهٖ -

 .زاضت ذَاّسى ٍجَز ضْزٕ – رٍستبٖٗ هْبجزت ثزإ إ

 

 

 

 

 
 

 



 
 

 

 
… 

- In a country with a low rural income, rural – urban migration will not stop 

  until the city has reached a large population size. 

- Large population means a long commute (and thus a low disposable 

  income) for the edge resident pushing the urban standard of living down  

  to the low rural level. 

- The model predicts that developing countries with low rural incomes 

  should contain especially large cities. 

- Cities with high incomes or low commuting costs will attract a large 

  number of rural migrants, growing to a large equilibrium population L. 

 

 

... 

 ثِ ضْز  تب سهبًٖ وِ هتَلف ًرَاّس ضس ضْزٕ - رٍستبٖٗ هْبجزت رٍستبٖٗ، ون ثب زرآهس ٕزر وطَر -

 .ثبضسرس٘سُ  ثشري جوؼ٘تٗه اًساسُ 

 حبضِ٘ ٗيسبوي ثزإ (ونلبثل تػزف  زرآهسٍ زر ًت٘جِ ) عَلاًٖ رفت ٍ آهس ثِ هؼٌٖ جوؼ٘ت ثشري -

 .زّس سَق هٖرٍستبٖٗ  پبٗ٘ي را ثِ سغح ضْزٕ سًسگٖ استبًسارزاست وِ 

ثِ ذػَظ  ّبٕضْززارإ  رٍستبٖٗ ثبٗس ثب زرآهس ون وطَرّبٕ زر حبل تَسؼِ پ٘ص ثٌٖ٘ وزز وِ هسل -

 .ثبضس ثشري

ذَاّس  جذةرا  هْبجزاى رٍستبٖٗ تؼساز سٗبزٕ اس ون رفت ٍ آهس ّشٌِٗ ّبٕ ثبلا ٍ ٗب ثب زرآهس ضْزّبٕ -

 .زر اٗي ضْزّب ثس٘بر رضس ذَاّس وزز جوؼ٘تٍ ، وزز

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
… 

- Population density fixed at some constant μ, the radius x of the city 

  satisfies π𝑥 2 =μL, so that 𝑥 =(μL/π)
1/2

 then: y-t(μL/π)
1/2

 =yA 

- If y increases or t falls, then L must also increase and leads to a more 

  populous city. 

- An important phenomenon of rural – urban migration: high unemployment 

  in cities! 

… 

، هسبحت ضْز ٍ تزاون ضْز  xضؼبعثب تَجِ ثِ  ،حبثت زر ًظز گزفتِ ضَز  μزرهمسارتزاون جوؼ٘ت اگز  -

 :ثَزُ ٍ ثب جبٗگذارٕ آى زر راثغِ لجلٖ ذَاّ٘ن زاضت π𝑥 2 =μL جوؼ٘ت زر آى ثزاثز ثب 

- 𝑥 =(μL/π)
 سپس ٍ 1/2

y-t(μL/π)
1/2

 =yA 

 .ضَز هٖپزجوؼ٘ت تز  ًٕ٘ش ثبٗس افشاٗص ٗبثس ٍ هٌجز ثِ ضْز  L، وبّص ٗبثس tٍ ٗب  ٗبثسافشاٗص  y اگز -

 !ّبستًزخ ثبلإ ث٘ىبرٕ زر ضْز: ضْزٕ – رٍستبٖٗ هْبجزت هْن ٓپسٗس -

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
… 

- Suppose that the number of jobs in the city is fixed at J ,with each job 

  paying a high income level y . 

- The chance of getting such a job is equal to J /L and expected income is 

  then yJ /L. 

 

   y-t(μL/_)1/2 =yA           replacing (y) with (yJ /L)        yJ /L-t(μL/_)1/2 =yA 

 

- The urban standard of living now falls with L 

A. bigger L means a longer commute for the edge resident 

B. a bigger L reduces expected income by adding to the pool of people 

    competing for the fixed number of high-paying urban jobs 

... 

زر  ٖٗزرآهس ثبلا وسام اس اٗي هطبغل، ّز وِ ثزإ است، حبثت  Jفزؼ وٌ٘س وِ تؼساز هطبغل ضْز زر -

 .ضَز هٖ پززاذت  yسغح 

 . YJ/Lاًتظبر هٖ رٍز زرآهس سپس ٍ   J/Lضغلٖ ثزاثز است ثبضبًس گزفتي چٌ٘ي  -

 

       y-t(μL/π)
1/2

 =yA        جبٗگشٗي (y) ثب (yJ /L)        yJ /L-t(μL/π)
1/2

 =yA 
 

 :؛ سٗزااثسٕ تٌشل هٖ  L افشاٗص ضْزٕ ثب سًسگٖ استبًسارز -

A. L  سبوٌ٘ي حبضِ٘ استثزإ عَلاًٖ تز  ثِ هؼٌٖ رفت ٍ آهسثشرگتز. 

B. L ثب زرآهس ثبلا تؼساز حبثتٖ اس هطبغل ضْزٕ افشٍزى ثز تؼساز افزازٕ وِ ثِ زًجبل تػبحتثب  ،ثشرگتز 

 .زّس را وبّص هٖ زرآهس هَرز اًتظبر ّستٌس،

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

Chapter 6 

Housing Demand and Tenure Choice 

Introduction 

- Housing is the most important commodity that consumers purchase. 

- Owner-occupied housing is also an investment, usually providing capital 

  gains for homeowners in the long run. 

- “tenure choice”: the choice between owning and renting of house 

- The chapter starts with a discussion of the traditional demand function       

  and alternate approach for housing. 

- Then we derive the “user cost” of housing include: mortgage costs, capital 

   gains, depreciation, and taxes. 

- The resulting tenure-choice model offers predictions about the factors that 

  determine an economy’s homeownership rate. 

 

 6فصل 

 ًَع تػزف تمبضبٕ هسىي ٍ اًتربة

 همسهِ

 .وٌٌس غزف وٌٌسگبى ذزٗسارٕ هٖم وبلاٖٗ ست وِهسىي هْن تزٗي  -

را ثِ  هؼوَلا سَز سزهبِٗ ثزإ هبلىبى زر زراس هست وِ ،است سزهبِٗ گذارٕٗه  ثَزى "سبوي -هبله" -

 .زًجبل زارز

 ذبًِ وززى ٍ اجبرُ هبله ثَزىاًتربة ث٘ي ": ًَع تػزفاًتربة " -

 .سٌتٖ ٍ رٍٗىزز جبٗگشٗي ثزإ هسىي ضزٍع هٖ ضَز ٕتبثغ تمبضبزر هَرز  فػل ثب ثحجاٗي  -

، سَز سزهبِٗ، استْلان، (ٗب رّي) ّشٌِٗ ّبٕ ٍام هسىي: وِ ضبهل هسىيثزإ  وبرثز ّشٌِٗ ّبٕسپس  -

 .وٌ٘ن استرزاد هٖرا  ٍ هبل٘بت

ارائِ وٌس  هٖ تؼ٘٘ي ًزخ هبلى٘ت ذبًِ را ٕ وِزر هَرز ػَاهلرا  ّبٖٗ پ٘ص ثٌٖ٘ ،"ًَع تػزف"هسل  -

 .زّس هٖ

 

 

 

 

 

 



 
 

 
Housing Demand (A. The traditional approach) 

- This approach assumes that housing consumption can be measured 

  uni dimensionally. 

 

- where q is housing consumption, p is the price per unit of housing, and y    is 
income. The parameters _ and _ , which are negative and positive 

  respectively, give the price and income elasticities of demand. 

- Let pq (housing “expenditure”) be denoted by E, representing either rent     or 
value. 

 (رٍش سٌتٖ. A) تمبضبٕ هسىي

 .وزز اًساسُ گ٘زٕثؼسٕ اٗي رٍٗىزز فزؼ هٖ ضَز وِ هػزف هسىي را هٖ تَاى ته زر  -

وِ  β ٍ θپبراهتزّبٕ  .زرآهس است y ٍل٘وت ّز ٍاحس هسىي است  p ،است هػزف هسىي q وِ زر آى -

 .زّس را ثِ هب هٖل٘وت ٍ زرآهس تمبضب وطص  هخجت ّستٌس، ٍ هٌفٖ ثِ تزت٘ت

هسىي  ارسشٗب اجبرُ ٍ  تَاًس ث٘بًگز هٖوِ ، ضَز ًطبى زازُ Eتَسظ ( هسىي "ّشٌِٗ")  pqفزؼ وٌ٘س -

  .ثبضس

  

 

 

  

 

 

 

 

 

 



 
 

 

… 

- Empirical studies typically show that the elasticities satisfy – 1<_<0 and 

  0<_<1. 

- Two findings: 

A. Housing demand is price inelastic, indicating low price responsiveness. 

B. Housing expenditure comprises a smaller and smaller share of income       as y 

rises. 

 

 

 

... 

 ثزآٍرزُ β <0   ٍ0 < θ <1 > 1 - ّب هغبلؼبت تجزثٖ ثِ عَر هؼوَل ًطبى هٖ زّس وِ وطص -

 .ضًَس هٖ

 :زٍ ٗبفتِ -

زّس ٍاوٌص تمبضب وٌٌسٓ  ثبضس؛ اٗي هَضَع ًطبى هٖ هٖوطص ثسٍى  ،تمبضبٕ هسىيوطص ل٘وتٖ  -

 .هسىي ثِ تغ٘٘زات ل٘وت هسىي ثس٘بر اًسن است

ّبٕ هسىي اذتػبظ ذَاّس ٗبفت  ثِ ّشٌِٗ زرآهساس ثب افشاٗص زرآهس هػزف وٌٌسُ، سْن ووتزٕ  -

 (.هسىي وبلإ ضزٍرٕ)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

Housing Demand (B. The hedonic approach) 

 

- The “hedonic” approach recognizes that a dwelling is a bundle of 

  attributes. 

- Simple hedonic housing price regression: 

 

 

- A second bathroom is worth $800, a family room $580, and a fireplace 

  $830. 

 (ّساً٘هرٍش . B)تمبضبٕ هسىي 

 .ّب ثِ رسو٘ت ه٘طٌبسس اس ٍٗژگٖ هجوَػِ إ هسىي را ثِ ػٌَاى ، "ّساً٘ه"رٍش  -

 :ل٘وت هسىي ّساً٘هسبزُ  رگزسَ٘ى -

 

 

 

 

 

زلار ثِ ارسش ذبًِ  830ضَهٌِ٘ ٍ  زلار 580ذبًَازُ اتبق زلار ٍ 800زٍم ثِ ارسش  سزٍٗس ثْساضتٖ -

 .ذَاّس افشٍز

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 
The User Costs of Housing 

-When housing is rented, the price per unit is simply the rental price, 

 denoted by p. 

-When a consumer owns the housing, characterization of the cost per unit   is more 

complicated. 

-Mortgage payment, property taxes, depreciation on the dwelling, housing 

 capital gains, maintenance costs and insurance. 

-V denote the value of the house, using a 100 percent mortgage, iV annual 

 interest cost, hV the property tax payment, dV depreciation and rising 

 overall demand in the economy leads to housing capital gains gV. 

-g could be negative! 

 

 هسینه مسکن کاربر

هطرع  p ثَس٘لِوِ ، است ل٘وت اجبرُ ّوبى حم٘متبًإ است، ل٘وت ّز ٍاحس  ٌّگبهٖ وِ ذبًِ اجبرُ -

 .است ضسُ

 .ّشٌِٗ ّز ٍاحس پ٘چ٘سُ تز است تَغ٘ف، است ٌّگبهٖ وِ ٗه هػزف وٌٌسُ غبحت هسىي -

، هبل٘بت ثز اهلان، استْلان ذبًِ، سَز سزهبِٗ هسىي، (رّي) پززاذت ٍام هسىي: اٗي ّشٌِٗ ضبهل -

 .ثبضس هٖ ّشٌِٗ ّبٕ تؼو٘ز ٍ ًگْسارٕ ٍ ث٘وِ

 100ثْزُ ٍام هسىٌٖ وِ ثزاثز ثبًطبى زٌّسُ  iV ،ثبضس ًطبى زٌّسُ ارسش ذبًِ  Vزر غَرتٖ وِ  -

ٍ افشاٗص تمبضبٕ ولٖ زر  هسىي استْلان dV ،زاراٖٗ پززاذت هبل٘بت  hV،ارسش هسىي استزرغس 

 .ضَز هٖ gV  سزهبِٗ هسىي  افشاٗص ػبٗسٕهٌجز ثِ  وِ التػبز

- g ٖ(ٗؼٌٖ ل٘وت هسىي وبّص ٗبثس) !ثبضس هٖ تَاًس هٌف 

 

 

 

 

 

 

 



 
 

 

 
 

… 

- The annual costs incurred by the homeowner are given by (i+h+d–g) V. 

- The house’s value V is equal to _q (_: purchase price per unit of housing 

  and q: square feet of floor space) 

- Cost per unit of consumption is (i+h+d–g) _. 

- When deciding whether to be an owner-occupier or a renter, cost-per-unit 

  compared to the cost per unit as a renter, given by p. 

... 

 .ضَز هٖ هحبسجِ V (i+h+d–g) اس عزٗكذبًِ غبحت ثِسبلاًِ هتحول ضسُ  ّبٕ ّشٌِٗ -

 (فَت هزثغ اس فضبٕ عجمِ: qل٘وت ذزٗس ّز ٍاحس هسىي ٍ  ʋ: )است ʋqثزاثز ثب   Vهسىيارسش  -

 .است  ʋ (i+h+d–g)ّشٌِٗ ّز ٍاحس هػزف  -

ٗب هستبجز، ّشٌِٗ ّز ٍاحس ثب ّشٌِٗ ّز ٍاحس ثِ ػٌَاى  هسىي ثبض٘ستػو٘ن گ٘زٕ وِ آٗب هبله  ٌّگبم -

 .زازُ هٖ ضَز pتَسظ  وِ همبٗسِ ه٘طَزهستبجز 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 
The tax treatment of housing 

  مسکندر بخش مالیات  تاثیر

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



 
 

 

 

The user cost of owner-occupied housing 

- If τ denote the owner-occupier’s income tax rate, annual cost of housing    is then 

equal to: [1– τ)(i+h)+d–g] V and cost per unit of housing equal to: 

  [(1– τ)(i+h)+d–g] ʋ 

- If the purchase price per unit of housing ʋ, mortgage interest rate i or the 

  property tax rate h rise, q will fall. 

- Higher depreciation would raise the user cost, causing the quantity 

  demanded to fall. 

- Increase in the capital gains rate g reduce user cost, thus giving        

  consumers an incentive to consume more housing. 

 

 هسینه مسکن کاربر مالک 

 زلالت ثز ًزخ هبل٘بت ثز زرآهس هبله است، پس ّشٌِٗ سبلاًِ هسىي ثزاثز است τاگز  -

  ʋ [d–g+(i+h)(τ –1)]  :ثب است ٍ ّشٌِٗ ّز ٍاحس هسىي ثزاثز  V [τ)(i+h)+d–g –1]: ثب

 q،  ٗبثس افشاٗص h ٗب ًزخ هبل٘بت ثز زاراٖٗ iثْزُ ٍام هسىي ًزخ ،  ʋاگز ل٘وت ذزٗس ّز ٍاحس هسىي  -

 .ٗبفتذَاّس  وبّص

 .ذَاّس ضستمبضب  وبّصثبػج  زّس ٍ هٖ افشاٗص را ّشٌِٗ وبرثز ،استْلان ثبلاتز -

ثِ  ثزإ هػزف هسىي ، ثٌبثزاٗي اًگ٘شُ إزّس هٖ وبّص را ّشٌِٗ وبرثز ،gًزخ سَز سزهبِٗ  زر افشاٗص -

ٍلتٖ ل٘وت هسىي زر حبل افشاٗص است، وبّص ّشٌِٗ هػزف هسىي هٌجز ) .زّس هٖهػزف وٌٌسگبى 

 (ثِ افشاٗص تمبضب ثزإ هسىي ذَاّس ضس

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 
The user cost of rental housing 

- A landlord purchases a dwelling at a per-unit price of ʋ and rents it out at    a per-

unit price of p. 

- If λ is the landlord’s income-tax rate, the landlord’s after-tax cost per unit 

  of housing purchased is: (1– λ)(i+h+d) ʋ 

- He earns capital gains at rate g , but he is able to keep only (1– λ)g ʋ of        these 
gains, and earns rental income of p per unit of housing, but this          income is 
taxed, leaving (1– λ)p in after-tax income. 

- The landlord’s profit per unit of housing equals to: 

- (1– λ) p– [(1– λ)(i+h+d) ʋ – (1– λ) g ʋ] = (1– λ)[ p–(i+h+d–g) ʋ ]. 

- Competition in the housing market drives profit down to zero, then: 

 

 اجبرُ هسىي  ّشٌِٗ وبرثز اس

 .ه٘ىٌس اجبرُ pثِ ّز ٍاحس ل٘وت ٍ آى را زر ارٕ ه٘ىٌس ذزٗس  ʋ ثِ ّز ٍاحسل٘وت زر  را ذبًِ ،هَجز -

ّز ٍاحس هسىي ذزٗسارٕ  هبله زرهبل٘بت  اس وسزّشٌِٗ ، پس هبله ثبضسًزخ هبل٘بت ثز زرآهس   λاگز  -

 ʋ (i+h+d)(λ –1): ه٘طَزضسُ 

اس اٗي   g ʋ (λ - 1)لبزر ثِ ًگِ زاضتي فمظ ، اهب اٍ هٖ آٍرزثسست  gزر ًزخ را اٍ سَز سزهبِٗ  -

 زر ّز ٍاحس اس هسىي p اس زرآهس اجبرُ ٍٕ(. گ٘زز زٍلت ثرطٖ اس آى را هبل٘بت هٖ) ثبضس هٖزستبٍرزّب 

 .  p (λ - 1) پس اس زرآهس هبل٘بتثب گذضتي اس  ، اهب اٗي زرآهس هطوَل هبل٘بت است،هٖ آٍرزثسست را 

 :ثب است ّز ٍاحس هسىي ثزاثززر  هبلهسَز  -

- (1– λ) p– [(1– λ)(i+h+d) ʋ – (1– λ) g ʋ] = (1– λ)[ p–(i+h+d–g) ʋ ]. 

 :ثٌبثزاٗي، پبٗ٘ي ه٘ىطس غفزسوت ثِ  را رلبثت زر ثبسار هسىي سَز -

 
 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

Tenure Choice 

- In deciding whether to rent or to own, the consumer compare user costs 

  under owning and renting and will choose the cheaper tenure mode. 

- Since the owner-occupier’s cost is the same as the renter’s user cost          except 
for the 1 – _ term, which multiplies i and h, it follows that the             owner’s user 
cost is smaller. 

- Therefore, a consumer will always choose to be an owner-occupier! 
 

 نوع تصرفانتخاب 

ٍ اجبرُ  هبلى٘ترا تحت  ٕ، هػزف وٌٌسُ ّشٌِٗ ّبٕ وبرثزهبله ثَزىزر تػو٘ن گ٘زٕ ثزإ اجبرُ ٍ ٗب  -

 .ٍ حبلت تػسٕ ارساى تز را اًتربة وٌ٘سوٌس  هٖهمبٗسِ 

ٗبزتز را س i  ٍh، وِ ٗىسبى است   τ – 1حبلت ثِ جش ّشٌِٗ وبرثز هستبجزهبله ٍ اس آًجب وِ ّشٌِٗ  -

 .است ووتزوِ ّشٌِٗ وبرثز هبله ٗگ٘زٗن ًت٘جِ م ه٘ىٌس، 

 

 
 

 !اًتربة ذَاّس وزز ثَزى راثٌبثزاٗي، ٗه هػزف وٌٌسُ ّو٘طِ هبله  -

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 
… 

- Rented buildings are treated as wearing out faster than they really do. 

- let the depreciation rate allowed for tax purposes be d + e, where e is the 

  rate of excess depreciation. 

-p =(i+h+d–g) _ – λ e_ /(1 – λ) = new user cost of rental housing. 

- In real world, the tax rate _ will be high for high-income households and 

  the user cost falls as _ increases. 

- In contrast, since the renter’s user cost doesn’t depend on the                   

household’s income-tax rate. 

 

... 

 .زّس رخ هٖ ّستٌس ٍالؼب آًچِسزٗغ تز اس  استْلاوطبىسبذتوبى ّبٕ اجبرُ إ  ثبٗس تَجِ زاضت وِ -

ًزخ استْلان ث٘ص اس حس  e ، وِ زر آىثبضس d+ eًزخ استْلان هجبس ثزإ اّساف هبل٘بتٖ فزؼ وٌ٘س  -

 .است

 

 
 

- p =(i+h+d–g) ʋ – λ e ʋ /(1 – λ) =  هسىي اجبرُ ّشٌِٗ وبرثز جسٗس. 

  τ ّوبًغَر وِ ٍ ّشٌِٗ وبرثز ثَز ذَاّس ، ث٘طتزثزإ افزاز پز زرآهس τزر زً٘بٕ ٍالؼٖ، ًزخ هبل٘بت  -

 .وبّص هٖ ٗبثس ٗبثسافشاٗص هٖ 

 .ًسارز ًزخ هبل٘بت ثز زرآهس ذبًَارثستگٖ ثِ  إ اجبرُزر همبثل، ّشٌِٗ وبرثز  -

 

 

 

 

 

 

 

 

 



 
 

 

 

 
… 

- Renting is cheaper than owning for households with low τ’s and owning is 

  cheaper than renting for households with high τ’s. 

- Low-income households will be renters and high-income households will 

  be owner-occupiers. 

 

... 

 τثب  ٕذبًَازُ ّبهبله ثَزى ثزإ ٍ است ارساى تز  وناس هبله ثَزى   τثب  ٕثزإ ذبًَازُ ّبوززى  اجبرُ -

 .است وززىثبلا ارساى تز اس اجبرُ  

 .ز ثَزىذَاٍُ افزاز پز زرآهس هبله  ز ثَزىذَاُوٌٌسُ  ذبًَازُ ّبٕ ون زرآهس اجبرُ -

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 
 

Other factors affecting tenure choice 

- Expected mobility 

  *  Someone may be the expects to relocate relatively soon. 

- Pride of ownership 

  *  Pride of ownership reduce the owner-occupier’s user-cost. 

- Risk 

  * It is possible a consumer’s income is positively correlated with housing       

prices and encounter with double jeopardy. 

- Dislike of home-maintenance tasks 

  * Renting shifts responsibility for tasks to the landlord 

 

 موثر بر انتخاب تصذیدیگر عوامل 

 ًمل هىبى احتوبلٖ -

 ًٖمل هىبى وٌٌس سٍز ثِ سٍز ًسجتبً زاضتِ ثبضٌس وِهوىي است اًتظبر  ثزذ. 

 ثَزى هبله افتربر -

 زّس هٖ وبّص را هبله وبرثز ّشٌِٗ ثَزى، هبله افتربر. 

 ذغزاحتوبل  -

  زاضتِ  هسىي ّبٕ وٌٌسُ ّوجستگٖ هستم٘وٖ ثب ل٘وت زرآهس هػزفوِ اٗي اهىبى ٍجَز زارز

 .ضَز هٖزٍ ثزاثز  زر اٗي هَالغ رٗسه تػبحت هسىيٍ  ثبضس

 ٍظبٗف تؼو٘ز ٍ ًگْسارٕ ذبًِ ػلالِ ًساضتي ثِ  -

  ُزّس هٖ اًتمبل ثِ هبلهرا هسئَل٘ت ٍظبٗف وززى، اجبر 


