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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.
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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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Diag. 3: Features of the Agent-based Model of Research Housing Selection.
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Tab. 4: Housing Characteristics in Housing Selection Function.

Olosss o3y dalo o33

slalgls 5l omiwylas elwly bjloxe Cuonl a9 (gauaglsl 5l odlaiwl | jo—i (g0 | o Mo CptsS wo) b

Ol Red olré s

OGRS D 648 oges YIS g s S Cuadge 6 o2y RS A (a7l

A o yiwd Jolds glalorol 3 g ogas Mgl 4y (g yiuwd 1 0908 CWubond g Y Ay ow jwd
(Yoro) ohlSan ¢ "o imgis & Laly 5l odlatnl b g cowl v g Sloyd b S (slad g 5590] (Ui

b g 2Uad laddod eloly e M U Jole alols celarlypl 53 () darly) ol oas iy

A A3 Al iy SleMbl | Coonl

max Z Z Pka*Wj(k)*Dij-2
K j(k)
(Vo0 ol 5 53) (6328 (o yiawd (s LS (e gl )
Sless plk gg5 5l pl1 gl 2 J(K) Mg g5k
9y 3l LaJeale cliisgas jisu 5 ol Hlade a5 cunl k closs g aa ol cuenl o0 : Pka
ool J(K) 91 )lgls le Aols dif .l ous (g5loans of I8 oo
Slales (o yai g byl (a8 lacuily y g Moo CutsS duo)y il ol iy Y Igu b cunlize

', Framework
2
. Tsou




Ol 53t 53] il Nlhno doliLund d'/&{’ K o 53l UU:»

(OB, 238 L) (S (29 (Sl ko 9 L )lro s 5 :0 Jgo
Tab. 5: Housing Characteristic Subcriteria and Variables.

)bl @e S 7505l 3! e (Flles By a5 sbxe 5 S
28 o 5k SR e 5 o ol b oLss 20t .
o b cslaesls 5l gl san) () o bise]
(coobiol (sloodls) o lowais -
28 et 5k e g 5 s sl b ol 2L o
RIS Tk sleodls 3l gl zel) () e Sy
(ool (glmosls) o luwais -
28 i 25k e Mg CusBgo s sbacdled b ol 206 '
Ole b slodly Izl Sal) ebdo (Sl
) (%) alxo e SV
(codbw] sodls) o puads )
= = eles) ol
A R TR ey s ol b Lsb alols ' [
ol b bodls jl glyzan) () o B S
(ool (glmosls) o luwais -
b el 25k Z)"“")df‘?r" Mg Cpad g s sbacdled b ol 2L
RIS (sbeais )b sloodls 3l () e Sy Sy
(ol (elmosls) -
e (Jeai )b o GRS S Crdge 4 gy b oLad Alolé N
RIS b sleodbs jl gl [ o908 JBgJo> iums ] Jw "
(5ot (sloodls) f las SRS Syl 4 o yiod AT
Reb (padl gib Sloasds St g CaBgo Sloyoles 55150 b alolb
ol b bodls jl glyza) Sy cilipgl) loyoloss SRS i
(coobowl (slaodls) o Loty (sl
R (hoats )b (6 (S Mgl Cpabgo e i yiKsss b ol ALl
Ole b lodls Izl Sal) ) Cagiol loss
(ool (elmosls) o luwais (=)
5 Moo CuisS o CudS Ao 4ol 4 Cundg | (6390 Sllgs Couns
R &S o) )b YTk ,_,»u): 9 dy/9f> ..‘3 Lo oS
ol (4)9:[: EJ\J) Ol s ©Moxe cuaS | e L;&,J\ / b, o so90s YK
9 03y o oAl
s OMoe CudS o) )b S Moy )b 4ol iy [ (ohSEM8) 8565" cpiel
RIS (4256 Bo3) a5 e &Moo (o 2355) 8365 el
) _ ) Cagol pwlus|
obs w‘ / (w 2) o5 ol o
oy | 6555951 (59 )
byl A/ ol
s Mo i Moy 25 i oy 7yl 4al iy BB/ bls cdlawl [ db; Jes "
Slod>
o (a5t 3313) )5 e Mlowa oo (gl | oMo e
S (olStn] le M) o S 58 55 5o coledMl
o SR R o oS S5 550 Jlo 55 b sl slass Iy oS
O b slgn Sl (5o (sloosly)

bole oo culd, F-)-¥

Liedele slaJie o ol b fole (lo <o) oy 5 (ISl Lo ole sla e )3 poe sloco o 5l (S5
G Joele S0 i S 2 B 098 o0 iy o (i) o) (S9Sume doly colial (sl b Jole Lo

Al 4l (¢ i B o guli 3gu so cams Al )3 ol 3 pS




|
i by

S5Se ($Lad (aradS s 5 WS (o0 gucagyl 1) LBl (e (Jlg5) Jole ja iagsy e
slacogdyl colias (i badele e g axlge (Sune A2 pe Codgaoms L & 5)90 )3 9 plos
ole o (V5 Gy Jae )3 <) g0y e Sl 0818 (B S o0 JSS ) (s
395 oo 3 il w2y U Jol slacaglyl (lie)d (5958 Cupmdgn 1519 and o0 ploxl (s I siaa gl
slocagyl 13 (G5 Cumdg jl gy CasBge Jolo ya (Vcuul ool plo b <o) g0y g Slo ool Sl
oty sl b oy ) i 700 51 b (slinn i oS lal i 5 cdls 358 a5
el sl s 53 (¥ (ol (S J&5 (glaaty o ooy (sl gl iled porie a2+ (30 295
by colio GLSe al Jsbo o (ale (ST (F05b i Joxe 4 50335 ol CigSn Jomo &S sl i
Db @ Jie 5l g 03,8 ©pplee (IS b gaw 10,5

by GledMbl oles 135 (wyiwd)d (5,8 dgame CusMic slads lai jorls b i Jole (g9a g

9 Bblie (gilwand il (il )3 (Shy ol Sl jolateds .l Sl j (pSume I3k 5 b )lgils
’\JW Wb asuie b Jele S cumbge 9 bl T Sl oLl e Glaisie &)ygods (605 (03940
Gl 1 CogSw (B Cumbge 5 45 )b 395 Jsel s e (3 Sie 3L 51 gy SleMbl a5
Ol ol pd ddlaie o (V fcawl o Jlos! gy Jdo sly (puiled Sy oS )0l he Sue
s ((Lagsj)gd L s slajlgls (V¥ .cowl o iy yo5 Jdo > Jole (gooius 590 5390w lgicdy

S o gt Lo |y 365 Sl sblie gl ya (VS o gotins (¢ i 3blio
W}W‘ .f_‘_‘-\l
93,5 (glod S odliwl €TLIS 8 Lol b «Tllas o ilo U0 pulas sla jasls e oS (cla ybg, 5

(WA i) sl e gl 5V 5 Goss gl c A B 8 50 L e Jgane yboay

3 0t DL iyl 5 oo 0 45 3 359 33155 S50l pliay ogpie ozl ol colis

B3] 6 s e 33 L 5 0y 2,8 93 b S 93yl (slaojlasl BlS i ionis 23135 00 S
Joi (5 S oy > 65 a2] g o emior €pnsS LIS e p? plity s Loy 3015
sl Lo ol paais oyl (68 el st b g ooy 0,8 9 oy (38155 85151 o) et ]
Ll sauwlie o g o)l ypd jod Mo cudS dioy )b 51 IYAY Jlo slaodls jloolatwl b oo
W a oalad O jgods Line Jole Jao oS bl Il o)lpag o Moo dawgidins VWAA Jloo (slaodls

. Bounded rationality
UT™M
. Confusion Matrix

b W.N —_

. Cappa



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

LI el lyal pa o glial JULVe Jao palal ja doui ) g Cal cglitio Jio calises slal ] gols
Gl + £F (2t ls 1Sle &S 0 dwlro

(AW gl )) Jo (2Ugs O-Y-F
ol 00 48,5 ya3yd gy dw (Jde (sl 890 o (sl g Suwe Gl Jao )

Sl 2559 b odlgls LS5 sz () Jale coolaa cop50 5o 2z (1nlit5) s fole sloxy

Ligd o~ 2l B (B g =500 sla |

1 bt 5 35 e 5l g sty sl L b 2y K] sladiy 35 sloxy!
Cundgo g (548D )LJ il oolawl yols jimghy pled ogng | (SO (Jg dgu o (St 3gaote pdaw j JB

ol (ko i g 0ly Cylie Colw j3 o piiin S

Jawe s ¥

A0k Jao) GLSe (S g 39 (wes s 5 JBgdex ple L)l csilode Clegdge (inss
S e ln S0 s Jogn (YA a5 VL) 0o enlinal (65 ISl ol (s
2303t 53 e (3L Slasbyy 5 6y oSl i o s Sl oy ege 9 Casl oilo Bl Jud )
3 5 5L) gl 39y it (65 oSl BT Caplan o sten (5l e D 53 ol (35S 15,
g Lo Jie censs Jus jd Mo 3939 Juddas (Voo Fila g Talalpl o7« 0¥ 55g,9m Ve oA (o) S
L oolatwl  BLasl copgllae dylas By (cla e 55 gawl S das (oylol (cla g, 5l )9l (sl
5 S 9iln) Waly dabsl g5 Sa b Juo oyl (Jg el &5 p0 by g5l Jde )0 9350 OIS ooled i y2

IR PRARCOS

oty L S Gl 1 (658 (058 Sl s g 0)lg o Jse cal 5 K 0Ll 90

9 hk 3l sl lajlgils 05 3,05 (5,38 nl (39 (HBlg e ) LS 350 i Jg sl Cagllae

Comglln i sl Lalll (o5l (S 5 2035 o3 Joe Al ©yots 435 )3 5 305 o Ll

O San g O ead) aiibls |y (gllidia (Sme O] )13, @lie ()l (slaog)S 4l pgd s
(Y2Y

—

. Tacono

[’}

. Horowitz
. Abraham
. Hunt

>, Rashidi

B W



|
i by

dﬁ)u wbw J9Lw (_SLEJAA J.QL» «S ASb)f bl |) Ty L;LM)S\H) WIS o é.é) dl).g u[o.o;m
e ol Sy ol jlwan i, b Jis g b Jolo sla Jao aw sl culled sla Jao ¢y

i 9 (ol J)d (gl emgiaely L g e Jole 3,05, (ol g odoxie ©YL] 5> Urbanism
Lo Josle slaJie plow) cosl 48,55 )13 (liiro pgas odlituld)ge join 5 Cunl )9S cl sl e
.(Y“;’ ‘ijjl%- ‘Y‘ A c‘&lﬁ?{ 9 C.JLQ? :4{ "S'O

S Egacma 5 5yl e S B IS (el 5 )by aled 3 agaoee Lo s Jale sl e
st 3] ey Aalal L (Yo VF e S g Sln) 39 e polomsms (oIS 8y eSl5 apms Lol
sl 0k 03y5) 5] IS Slasa g (ySoma b5l (s s Jale (sl e

sSwwme DB 3 Use Jolo sl ) e o ieken I (B2 37 g
Tab. 6: Some of the Most Important Microsimulator Models that are the Basis for Choosing Housing.
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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. 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.
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Tab. 13: The relationship/non-relationship of public goods in housing selection by the total household

and high-income group.
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