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Abstract

Households move in cities for better housing and access to better public goods services,
but the public goods are not equally important for households and their spatial distribution
is not uniform in the city. In order to investigate in detail, we divvied the public goods into
two groups: net and gross and modeling the housing residential choice. The main purpose
of the study is to measure the impact of this product among all households and high-
income groups. Data were collected from Census (2016) and the neighborhood quality
survey (2015-2016) of Tehran Municipality. We use agent-based model for investigate the
behavior of households. The results showed that the gross public goods are effective in
choosing the house of all households in the city. Among the variables in this group, for
all households in the city, “access to the public transportation system” has the greatest
impact, but this variable does not affect the choice of high-income households. The variable
“access to educational space” also has the least impact among all households, but in the
high-income group, this variable has the most impact. In the group of net public goods, all
variables are effective in choosing the house of all households in the city, and the variable
“security” has the greatest impact. Compared to the high-income group, except for “distance
to educational space”, other variables do not have a significant effect on housing choice,
which indicates the unbalanced spatial distribution of net public goods in the city and the
homogeneity of spatial distribution in high-income households. Also, based on the research
background, educational space in the high-income group is considered as a measure of
neighborhoods quality.
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1. Introduction

How do households choosing their house? Spatial modeling of housing choice was
proposed by Alonso, who assumed households had a specific budget and had to be
allocated among deferent needs. To simplify the process, Alonso hypothesized that cities
have a single-center structure where households tend to be closer to the city center to
spend less time on daily trips. These initial assumptions were developed over the years.

Variables of Housing selection are divided into two groups. The first group was
defined as, "household characteristics" group, which is based on the needs of household
members in the Alonso model, and the second group is, "housing characteristics", which
emphasize in this article. These characteristics range from residential unit variables to
qualities variables such as air pollution and the city's public transportation system.

Housing selection studies have presented various categories based on the internal and
external characteristics of housing, social and external housing environment, etc. but so
far, few studies have categorized the variables of housing environment based on the
characteristics of public goods.

The variable of housing selection is divided in two groups; (1) all residents of the city
and (2) high income groups. Public goods in this study are divided in two groups of net
and gross public goods.

Although there is a pattern of rising land and housing prices from south to north, there
is a question that has the distribution of public goods also been in a way that influences
the choice of housing for the city's households? And if public goods are effective in the
choice of households, can this effect be generalized to a subset of residents such as high-
income groups?

2. Materials and Methods

2.1. Housing selection function

Every household try to get highest satisfaction by changing their houses. In this study, we
use NSGA-II algorithm for simulation of this choice. Each household has different
criteria and preferences in choosing housing according to their demographic, economic
and social characteristics. In the form of stated information, a sample of households with
different characteristics of neighborhoods is used as representatives of the whole
community and an example of stated priorities.

2.2. Simulation of agents (households)

In agent-based models, it is possible for each household to correspond to one agent, the
whole community is simulated and for each member, a distinct selection function is
defined by "Monte Carlo" simulation method.

3. Data
The most important limitation in selecting research variables for housing selection is
access to big data in cities scale. Data sources of this research are census 2016 and data
which is collected by Tehran Municipality in the survey of “the quality of Tehran
neighborhoods”. The survey’s data collected from all neighborhoods and households in
Tehran.



g M Applied Economics Studies, Iran (AESI)

4. Discussion

Public goods and all households

Gross Public Goods: public transportation system has the greatest impact on the
selection of household, which confirms the research background (Hu and Neg, 2019; De
Palma et al., 2005; Habib and Miller, 2009).

Also, the higher priority for access to the park is shown compared to the educational
space. The results of the model are different from the findings of Hu and Wong (2019),
which can be due to the distribution of educational spaces in the city. In Tehran, students
can access to educational services at a greater distance as their neighborhood, which in
developed countries is rare, and neighborhood’s residents are required to use educational
services from their neighborhoods. As a result, families move to specific.

Net public goods: neighborhood security is the most influential of the net public
goods variables. In this study, instead of measuring "security", the concept of "feeling of
security” was measured. The crime rate was assessed with a separate index called
"Security Services." The result of such a change in the approach to measuring security is
the impact of this index on housing choice, while the index of security services does not
affect the choice of housing.

5. Public goods and high-income households

In the High-income group, access to the public transportation system is not important.
High-income family groups have a personal vehicle, which results in less importance for
the public transportation system, confirmed by the findings of Andrew and Maine (2006)
and Hu and Wong (2019). Among other variables, the only variable of access to
educational spaces is effective which have two possible explanations. First, the lack of
influence of other variables on housing choice of high-income group indicates a balanced
distribution of public goods for high-income groups. Second, the reason for the impact of
educational space on housing selection can be interpreted based on research background.
Pinjari et al. (2009) and Hu and Wong (2019) showed that educational spaces did not
prove the assumption of having children and access to educational spaces for high-
income groups. It is a sign of the quality of the neighborhood and does not necessarily
mean better access to educational space. In Tehran, due to the concentration of
educational spaces (especially the possibility of establishing private schools) in the
northern neighborhoods of Tehran.

6. Conclusion

In this study, agent-based modeling was used as the latest approach in urban models to
allow a more accurate study of public goods on housing selection. The results show that
increasing household incomes has consequences such as the possibility of proper access
to urban highways, living near the workplace, resulting in a lack of spatial dependence on
the transportation system.

The important conclusion is educational space, that has a small impact on the housing
choice of all households, but for the high-income group, it has the greatest impact among
public goods variables. Schimmer and AxiHeston (2014) and Bio et al. (2006) found
completely opposite, they conclude that the educational space is effective for all
households but is ineffective for high-income households. The reason for this situation is
the possibility of moving the children of these families and providing school services.
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However, subsequent research has shown that the position of educational space in
choosing a neighborhood does not mean adequate access to educational space, but this
space is more concentrated in those neighborhoods of the city where high income groups
are concentrated and indicates a higher quality neighborhood.

The reduction of government responsibility in providing educational spaces, and
especially among high-income groups who can afford to pay for their children's
education, has caused private educational spaces in Tehran to be part of the prestige and
higher quality of the neighborhood.

The most important pure public good in choosing a home for households is their
understanding of the sense of security is effective but indicators of security (such as
police stations, etc.) do not affect the choice of housing.
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Tab. 4: Housing Characteristics in Housing Selection Function.
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Tab. 5: Housing Characteristic Subcriteria and Variables.
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Fig. 1: Netlogo Software Output in the First Year.
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Tab. 7: The Results of the ANOVA Test for the Kappa Values Obtained from the Two States
with/without Gross Public Goods.
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Tab. 8: The kappa statistic as a function of sensitivity.
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Tab. 9: The Results of the ANOVA Test for the Kappa Values Obtained from the Two States
with/without Gross Public Goods.
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Tab. 10: The kappa statistic as a function of sensitivity.

o 31 LS (e =
oo+ < DEAAVY < DVFV VYAV oyl AlE ages YIS s
o e YOVYOVY - AOY\YOYSY b Jole dan ()39 Gy
<. YSAAVVOF - VAYYORVEY Sl Jloinl 391 sy

P2 s Fhe Jan (29 p 0 oges (VB slajiie Sy o ol pastie gl Sl
i |y b yitin &5 A3 Lo (Al eges YIS (gla pite SSACSS (6,135 ,50 ljae cdny Al po
2yl aome )3 I a1y 815 (58 Calag 5 9 925 Sl g )l o 43 (55 9 (5258 il
ogas GYLS 45 2900 00l L5 GALEL g SIS pages (VIS (slayito b duglie b pizon
3yl S B > gy 4l LalBL
YU gy 89,5 £la ol (sSams BT 13 sog08 YIS 403 Y-F
ol I3 w oyl 4o gl ol 5l Gae ool ond Tysl YU (el )3 (sloog )5 (clp s Jao (350 ol 5o
€ ogas VI CudS 5 olad e ;D (o boline OMST (l)ls YU (col )3 (claog,S loyd ySuno?
goly &ylig coliw jd oad e leMbl wlwly Sus cuosd YU ol 3 b (ol lgsls Lol jolaioas
sobaiedns as OlLsesl YU aeld U slaylgils (Sne olgieds cowd (cYL Saddws g glysciul (¢ 5bo o
Sl Ja alie (Bl 5 palls agas (VIS o it oS S 3 (oges SV b iomi
L0 Ll el slaylgls  eled Se

9 Sl 03 Jdo oo i 8l el ¢ Jae ;D € ogas (YD dg)g pac (L Had i Julod

pogde 4o 53 05L5 dgpeiie LIS @l yois cal Sae Canl 5o (ySmme Bl )3 pogas (YIS a5
5y liab jolaiad s cpized b duubxo 35 LS Jlxe G3ly0l g Aty ciseS ppolie clamgio ado
J"\—" 9 OL.“:"P L‘bé—wb aS el O"»‘ Yoo uo)_% A5 oolawl \995] O}aﬂ )'I J-—\ﬁ 9 ("f“’l" » LD’U:’B) )...:b

ol (BT Oy g0y 0a odnlive iglas ¢ 5,105 (g)lolize cogles

(oidot sasl :islo) YU

Tab. 11: The Results of the ANOVA Test for the Kappa Values Obtained from the Two States
with/without Gross Public Goods.
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Tab. 12: The kappa statistic as a function of sensitivity.

Slaro 1,23 L Siba T
oo+« FOVAVOY < SV FADY yao plp YU asl s b elaylgls oges Y 54
oo s SSAVFATD - ASYYEOY o Jole dots 90 Sy
-.o 2 YOVEFADY - Y- YOFAVAY bl i) (g0 Hlass

ST (35,00 i o 53 s Fhe Jde (295 1 (o908 Y ol jpite oolos
b ogas LoV g3 i5eel slalias |y U5 cp i a5 A5 asuie eges VIS (sl i
28 156 (Ko Bl 2 1o S g pages Jg Jod s & (g yiand

s gl .0

Bl pod yisu )0 g )y Cped laylglh  olad (Swe O (0 imed slaasl lal
99 Lg[md.;‘.éli )‘| (S3REe> iy 23 Q;"] Lgl.e";}] JRR AW Lbo 59 ey «Ylg LgA‘oT)J dl.mcs)f ,S.wo gb:ﬁ]»
Wl 0ab 03,g] W Jgan )3 Lidgh (slaaidly | claoMs ¢ pin o fowl o 48l,] Jae

68 el gy At ) 35y Gy Lo g9 — onger (SVIS 5 byl e BBE e bls)
SIS b el cb:”JS dawgl Cumdg «S dgud g0 o, Ll Al 4D ol 0 uﬁ)l)'f wlaie pls

P b gLl (Sume QBRI ages Y (1395 b (g 13531 5 s ddlas e g S
.(Y"A co‘)ls.o.(b 90> YeoA ‘U""K; 9 9) Yool ‘Ol)&‘“ﬁ 9 W‘S) Sl



|
e by

SYLS (Y sl 30 ba)lgls oles e Sbil py (alb ogas (YIS () :aS sbyplis jols o3

ogas SIS Ltz ool 1005 (5,15 e ST 53 AIBL gages Y T
g3 Ay 2B )3 45 305 2 (Sl e CBEI y ogos iy Je i |) B 052
(Y~\i c&9}§fv~~i c)lf:‘o 9 Gu> Yool ‘O‘)K"“hﬁ Lo«”.:d.) PRL ‘&99#,) w‘

@l Jo @l )3 (objgel (sLid b auglio )3 Sl 4y s gl SVL Coglsl 505 pre A3l

3 jeel (clalias xuie 8950 Juoas Wl o a8 ol (V+1R) €CT9» ¢ €ga» (claasdly b coglise ¢ o
yidig Aold Uy —djgel clods o yiand g &Moo pdaw 40 90l iy plaals el (o o
Congas aldnags (sloyguiS )3 Logasue 5 iagly Biaiiy 13 o8 (gyol il oo slopgpw 90ty
Gl Loyl e )3 g ditn dlee lad 1 g0l Sloss ) ookl 4 pile dlome G oyl 3,5
31 ool Lol )l yp o 1 Ll 0595 o oy o prans p> YL cutS b (djgel ciloss il
2 slaylgls bles a8 3,15 393 wylhe uogpmw 5l odlatul g e S0 Moo 4D dgnge bjgel less
Gl oles (S Sl )3 (aBL eges YE plo .l ol ials |y slbals ol olies

sl (Bt B g 51 526l e
e S,155 Sme GBI 3 A oges VI il -

VLS sl it loys 1y 8l oy —alome Caiol 5 canl 3o S Sl 3 LAl oges VIS
(oyod y8) A yiomiuw dlee 1 s dlas b el ¢ Same Gl st gl Jde 53 )b (alb eges
Ly L)l o) (oo liizes Lol ol oyl (cliad pordo 4 yidiy (b 305 a8 59 ol (258 9 (VAA)
(hbSen 9 L) 033 13 Joo ST 1) coliz g oy 5 bapimgdy 5l 6l 4ot 53 5 Al ogSina
sbadele I (Su pyr ) Cigdd Glise g ol 5 2 crpd g2 gcnl b (VA (olg il § Lo ¥+ -7
ool popte «o i Gionw by Giagh cpl ) Cuwl odile Bl whue Cuiel pagie 45T ol poo
A oy € el Slad 3y lgiecsd glaillis asls b colis g pa ol g 0d Gloris ol
S o> 1 S ] 53 235 () s ol i > (53,505, st i e
a5l L lgils Saame Sl el Sloss jas i

Gl €IS (ST liee 5 Sl slajop seite 1= (Sme Sl g g kS - o polaiony

25U a8 3 Glts s )1 pope sl sy (olad 3 Cull o8 05 elitl Iga CiS o
el lolge b lgn CodeS sy 0 Jlains )l alls ages oY 09,5 3 (e ol 1 loe ot
2 oigi b 5 0)b bl oSle lalgls saslys (oS a3 5 Same Censd el bapmo oS



sl §3—1S (s3baBl CilaSlao doliLiad d,'/&{’ {’b/(f’ 22l UU:»

S50 o aed dilate Ol lon CunsS oS sl (Y1) €095B» ¢ € yoiluan odled (claazsl anl
VLS ola o ol (Cpined 9,005 (6535 51 dloee Gl lide ¢ CosSw Jore Gl bl el

) b b Sne Gl Jals egas
YU sol,d b s lgils Ko GBSl g ogos Y glaaisl —

YU sel )3 b (6)lgils (slaog,S 3,05 o] = oges &g oo pimmmw 4 (o yiwd— YU (gdel)d 09,5 )

s 6 ytaS sl At 13 45 45yl3 1y IS e 40 43y talgcidy 1Sl 5 o Aulisalimg (sl

5 €op» 5 (V+o5) €0 5 5,00 (loaidly a5 gl &l g g o BB sogar g Jos piuuses
ol (Y4)R) €SS90

e 45 YU (5313 09,5 (Se S5l gl (alBL 5 (allS agas (VI slo it oo (e

D90 ol doxgs 93 & sl 13530 - gl slalad 4y o yod-

osos Y ilsio mjgr s lis YU (shel )3 09,5 ySune O]y b yiio plo 3l pae wnss
Oolae L duglio o YL d.\.oi).) 09,5 sly @js cnl Hle loline BB 4 0ui 0 YU d.\.o—l).) 09,5 &y

ol 3013 b (sl lgils e bl 3 ogas VI (6,138,850 pae o] e a5 ) jod

€00l youas B gy Aty ol S !y (b9l (sLad (6,380 > g

ol JUasl popde 4 Yl (o], 09,5 (sl (bjgel (slaliad 4y o ptans 457 55 ls o)Ll (Y++5) €po?
G oladsd ais o f5)b 1) dwyde 4 B 51 -l ,8 &iljey 20,5 (gly (Jbo cslatul 69,5 (pl g Cond
4SSyl (Bjgel (slalab aS slyplis (V- 1) €59 9 €gnd o (Vo) o) Kan 5 €5 i) Lawgs
sliad x> g canl s L3I YU (gl )3 09,5 (cly (objoel (claliad ay awyiwd g 055,8 oynild o,
(SLdb 4y sy (oo (line Ll 5 ool Ao oS 51 L3 YUy el (sloog S (sloabno y (35000
5390l slaliad )izl oISl Loguasia) (objgal (5ol e s 35 (a5 ;e 53 o (S50l
5 ibe (it i o s b ek (sloalons 53 (coslio il (sl 5 Gilises 3blis 3 elisl
3 Ay CudsS A awyiwd lp e 2aed ;3 YU sl b ol lgils el o] Olsesl gl pled sl
pasde (bisel solad o515 1) CodS ol G i Jlne a3l o Kigd o oatle (05 1



o

LAl 1A b) YU sl )3 09,5 g laild IS SIS T 13 s0g0e Y bLI L1 pus/bLi,1 Y Jous

{oh2g3

Tab. 13: The relationship/non-relationship of public goods in housing selection by the total household

and high-income group.
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