ISSN : 0974 - 7435 \Volume 10 I ssue 6

LioSechn o/oyy

A Tndian Goarnal
—=> FyrL PAPER

BTAIJ, 10(6), 2014 [1384-1389]

Research on multi objective planning rental pricing mode of the
public rental housing based on tripartite satisfaction
Shan Xueqin*, Teng Yue, Li Xiao, Chen Jiagjia

Department of Consgtruction M anagement and Real Estate, Chongging Univer sity, (CHINA)
E-mail : 895648944@qq.com; 604758622@qq.com; 364693126 @qq.com; 794410443@qg.com

ABSTRACT KEYWORDS
Public rental housing is provided for urban low-income hierarchy and isan Public rental housing;
important part of affordable housing system. The third plenary session of Rent-setting;
the 18 “decision” points out that the system of affordable housing alocation Multi-objective planning;
need be optimized and the construction of low-rent public housing and Tripartite satisfaction.

public rentalswill be gradually merged. At thispoint, theimportance of the
public rental house has further increased. In 2013, China plansto start the
construction of 6.3 million suites of new affordable housing, including 4.7
million suitesto be completed basically. With the compl etion of the public
rental housing project, Community for public rental project research is
gradually moving from the construction phase to management. As an
important part of the late-stage management, thereasonabl e of rent-setting
determinesthe acceptability of tenants and the sustainability of subsequent
funds of public rental housing. However, the standard of pricing is
disordered at present and thus hinder the devel opment of Housing Social
Security System. The paper isin order to find an | nterest-balancing system
under the overall abjective of satisfying the government, the constructors
and the tenements at the same time to solve this problem. On the basis of
considering the time value of money, the basic method of Multi-Objective
Planning was used to build the objective function and the constraints.
Using the expert grading method, the weight of the objective function was
obtained. Then Utility Optimization M odel was used to solve the objective
function. Combined with the obj ectives and the model of pricing, the Rental
Pricing Mode of the public rental housing based on tripartite satisfaction
was built. Then the model swastested and verified to seeif it isfeasible by
using thedataof “Min Xin JiaYuan” whichwill help to institute athorough
mechanism of public rental housing in the period of late-stage management.
© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION policy support and offer specific personwith preferen-

tid rental price. With thecompletion of thepublicrenta

Public rental housing meanstheindemnification housingproject, thepricing of publicrenta housingseems
hous ng that invested by thegovernment. They provide  tobemoreand moreimportant. Thehighrent will make
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an excessiveburden to thetenants. But thelow rent will
il leed to aninequitabledistribution of resources about
social welfareand causethe pressure of socia capita
debt servicewhichisharmful tothe sustainable devel-
opment of public rentd projects. Therefore, under the
basi ¢ objectivethat satisfying thegovernment, the con-
structorsand thetenementsat the sametime, themul -
tipleobjectivedynamic Rentd pricingmode onthebasis
of cashflow will be madein the paper.

DOMESTICAND INTERNATIONAL LIT-
ERATURE REVIEW

Inwestern countries, public housing meanstheaf-
fordabl e housing which has no property provided by
non-profit ingtitutions or government to low-income
people. Asfor rent-setting of public rental housing,
Gyourko and LinLneman thought that ability to pay
should be considered and that peoplewith differentia
income should have differential rentd¥. For thesame
reason, Ngai Ming and YipKwok Yu Lau suggested
that Hong Kong integraterent pricing mechanismwith
affordability!?. When considering thefactors affecting
therent, Ibem E O pointed out that thelocation of the
house, the environment, thefacility and the manage-
ment might have huge effectsonresidentsaccording to
the questionnairesurvey in Nigeria®.

In 2009, Chinabeganto build public rental hous-
ing, and lots of scholars began to study the rent-set-
ting of public rental housing. MengWeidong and Liu
Xin put forward that we should follow the principle
based onsocid average burden and implement differ-
ential pricing®. FengHui presented similar ideasand
further explained that government should support it
by making rules®. Cheng Rongrong comeup witha
“fundamental rent and adjustment rent” moddl. How-
ever, itisnot perfect because of |acking enough ad-
justment factorg'®l.

Viewsmentioned abovegenerdly fdl intotwo broad
types. One contends the importance of guarding the
benefits of al tenants. The other focuses on the
sustainability of the project, but few of themintegrate
both of sidesto consider. Therefore, the article puts
forward the multipleobjectivedynamic Renta Pricing
Mode which synthesi zethe objects of tenants, govern-
ment and the constructors, and fully reflectsthe socia

security and sustai nability of public rental housingand
formsareasonablerent mechanism.

THE OBJECTIVE OF RENT-SETTING THAT
SATISFYINGTRIPARTITEPARTS

Theminimizeof theliving costs

Theliving costsof tenantsincludenot only thehous-
ing expenditure, but aseries of non- housing expendi-
ture, such asproperty management fees, transportation
fees, water and el ectricity gasfeesetc. Thesefactors
were usedinthemodd.

Thebalanceof theconstruction costs

Public housingisa“people’slivelihood” project,
sotherentisunfavorabletoo high. But low rent cannot
guaranteethe constructorsto pay off thedebtsontime.
Sotheobjectiveof constructors should be ensuring that
the construction costs can be balanced.

Themaximization of social benefits

Thesocid benefit of government investment project
isbased on benefiting the whol e soci ety, which means
thepublicinterestissatisfied. Therefore, publichousing
project should beregarded to besocia beneficid, the
government’sgoal isto achieve maximum socia ben-
efitsunder the condition of thelimited resources.

CONSTRUCTION OF RENT-SETTING
MODEL

Theabove andysisshowstherent-setting model of
Publicrental housing needsto consider theinterestsof
thethreeparties, itisatypica multi-objectivedecison-
making problem. Themulti-objective planning method
isused to solve such problems.

Thebasic modd of multi-objectivepricing

Supposethe objectivefunctionisF(X), constraint
conditionisC(X), Gisaconstant vector, and X isde-
cisonvariablesof plan. The general model for multi-

objectiveplanning problem:
{Max/ Mn Z = F(x)
ax) < G )

TheUtility Optimization Model isusedto solvethe
equationwhen they reach the extreme:
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mxZ =3 oF(x) (Yo =) @
i=1 i=1

Consgtruction of thedynamic multi-objectiverental
pricingmode
Congtruction of theobjectivefunction
(1) Theminimization of living cost

Living costsincludespublic renta housingrentsP,
and cost of livingU,, U, Includes expenses of property
management feesU , transportationfeesU,,, utility and
gas costs U, in the t year of the family,
U =y, +U, +U,.Zisthetimevalueof money fac-
tor.
Equation:
mnUP =(P xAx12+U) x Z (3
(2) Thebalanceof the construction costs

Supposethegovernment will sell apart of the pub-
lic rental housing and shops after acertain number of
years. It can bedivided into three stagesto createthe
function: congtruction period V , the period before sdll-
ing property rightsV,,and the period after selling prop-
ertyrightsV, (if not sold, V_=0). 7 is(revenues-costs)
surplus, 7 > 0

AccordingtoTABLE 1.
Viim =8, ~(G -W)-R ()
V,: 7, =S -R (5)
V,: 7, =(S, +S,)-R 6)

S, =12x(P, xQ +P, xQ +P, xQ) )

In consideration of time of money, the paper discount
and allocateit to each year. SupposeV, (P), V, (P), V,
(P) bethe present valueof cost; T, ,T,, T istheperiod;
i isthecost of capital of socia funds.Accordi ng to

formula (4), (5), (6):
maxV(P) = [(P) + V(P +V,(P] x Z,

7, T, 7, T 8
(P = Z(1 iy’ VAR = Z(1 T Z +|) ®

(3) Maximization of social benefits

Accordingtotherelevant Principlesof Economics,
Sodid benefitsmainly cong g of theconsumer surplus, pro-
ducer surplusand externd negativeeffects. Theconsumer
aurplusisthedifference between the pricewhichthecon-

BioTechnology — ammm—

sumer iswilling to pay and the actud pricethat ispaid
about acommodity. The coststhat tenantsarewillingto
pay isthemarket rentp+ , theactud pricethat needto be

paidisthepublicrental housing rentP . So consumer sur-

plusisp* - p . Producer surplusmeanseconomicsurplus

that isobtained by producers. Singer producer surplus

V (P) referstherevenuesof sdlingacommodity minusthe

cogt of it. Asquasi-public goods, Publicrenta housinghas

positiveexterndities, thus, suppose—E=0.

Equetion:

mx SP) =12x(P-P)xQ xZ, +V(P) - E 9

Congtraint conditions

(1) Rent/incomeratio refersto the percentage of indi-
viduds’ or families’ rentintota income. Thehigher
theratiois, thelower thetenants’ affordabilityis. In
cong deration of affordability of tenants, constraint
conditions1:

P <r xtenants 'incone (10)

(2) Inview of socia security of public rental housing,
7 should belimitedin amaximum val ue. Suppose
thisvalueishtimesasmuchasthecost, letY , Y,
Y ,bethe present value of cost intheperiod of V
V andV  respectively. Theother indli catorsaresame
asabove.

Congtraint conditions2:
0 V(P)< hx(Y+Y,+Y,)
(G -W)+ R < v =S R (1)
tzo (1+|) tZT(:|.+I)T1+I ZT(1+I)T2H

(3) Therent of public rental housing can’t exceed the
rent of commercial buildingsat thesamelocation;
well it can’t below therent of low-rent housing, or
elseit will beunfair for other more low-income
earners.

Congtraint conditions3:

P<P <P

0 t

Establishment of themodd

Accordingtoformula(), (3), (8), (9) we can get
theobjectivefunction asfollows:
Objectivefunction:
nn U(P)=(R xAx12+U)xZ
nax V(P)=[V(P)+V(P) +V(P)] x Z,
mx S(P)=12x(P" -P )xQ xZ,+V(P)-E

(12)
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TABLE 1: Detailed statement of revenuesand costsof publicrental housing

V. V, V3
Revenues of rents S;; include: Revenues of rents
Public rental housing: rent Py rentable area Q The sameto St
Revenues . - L Revenues of property
Commercial supporting facility: rent shops P and garages Ps;, Vy rights
rentable area separately Qy, Qx gnts Sz
The cost of construction in thet year: C;
Costs Loan interest R Interest R Interest R

Financial fund W,

Accordingtoformula(10), (11), (12) we can get
objectivefunction asfollows:
P <r xlgA
0 V(P )< h x(Y+Y,+Y,)
P<P <P

0 t

Congtraint conditions;

Solution method for mode

Usethe Utility Optimization Model to solvethe
model after normaization. Inthemodd , theweight can
be determined by Expert Marketing M ethod. Accord-
ingtoformula(2), objectivefunction canbetransferred
to:

nmax [-oUP) + oM(P) + o, S(P)] (13)

EMPIRICAL RESEARCH

“MinXinJaYuan”isthefirst project of publicrenta
housing which was constructed in Chongaing and now
it has been completed. It hasall been alocated now
and the commercial facades and garages have all
achieved market operation. Thetotd investment of this
project is34.02 billion, which conclude 30 percent of
financial fund, 23.8 percent of housing provident fund
loansand 46.2 percent of bank loans. The cost of per
sguaremeter of the public rental housingis 3150 yuan.

Objectivefunction

(1) Chongqing’saverage household sizeis2.91, sup-
pose each household has 3 person. Thegrossleas-
able area of each person is 20 square metersin
every month. According to questionnaires, prop-
erty management fees is 1.03 yuan per square
meters, Household transportation feesis 200.09
yuan per square meters, household water and €l ec-
tricity gasis 170.15 yuan per month. Suppose other
expendituresrise 5% each year, therent of public

housing will beadjusted once every two yearsand
eachtimewill rise5%.
Accordingtoformula(3):

U (P) = 780.21P + 6212. 44

(2) Publicrenta housing that hasbeen constructed
should meet thedemand of 2020 for Chongging t leest.
Supposethe period is 10 yearsand annual interest is
equal. Public Hous ng Fund (PHF) mortgageratesare
4.257%, bank loansrate are 5.94%. According to the
proportion, the compositeinterest rate can be calcu-
lated: 5.37%. “Min XinJaYuan” project beguntodlot
in 2011, with an areaof about 400,000 square meters,
and the occupancy rateis43.48%.

Theperiod of V. : Chongging construct 40 million
square meterspublicrental housingin3years, T,=3.

According to formula (4):

V, (P) = 1376.42 x P - 17735.81 - Z, x 7.938

Theperiodof V.: InApril 2016, thefirst residents
areentitled to buy public rental housing and the period
of V, isfrom 2013 to 2016. According to formula(5).

V, (P) = 2722.06 x P — 20818. 57

2

Theperiodof V,;: Chongging'sgovernment will sdll
apart of publicrental housingand al commercia red
estateto pay off debtsin 2016. Based on actual trans-
action dataabout Chongqging’s commercial business
from 2007 to 2013, the market priceis about 10,000
yuan per square metersin 2013, the annual raterise
morethan 10%. Supposeit will risein asamerate. So
in2016 it will beabout 15,000 yuan per square meters,
and the cost of public renta is 3,150 yuan per square
meters. It can be cal cul ated that the government need
to sall 44.32% publicrental . According to formula(6):

V,(P) =2514.17x P - 32 839.9 +d x S,

3
(3) According to questionnaire survey and document
retrievd, therent of commercial residential building
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TABLE 2: Detailed statement of revenuesand costsof public rental housingin period of V|

Price Area
RevenLes Public rental housing Qy; P 40 million square meters
Shops Q. 50(yuan per sguare meters each month) 1.87 million square meters
Garages Qs; 300 1447
Costs The cost of construction C; Government funds W, interest R

11.34 billion yuan

3.402 billion yuan

12782.29 billion yuan

whichislocated near “Min Xin JiaYuan” project
was 20.54 yuan per square metersin 2011. Ac-
cordingtoformula(9):

S(P)=12x(20.54-P)xQ
+V (P) - E =169.7x P + 17 903.25

Theconstraint conditions

(1) According to “CHONGQING STATISTICAL
YEARBOOK?”, theaverageannua household dis-
posableincomeof individual swho bel ongto sand-
wich stratum group are 43,110.57 yuan per year.
Accordingto formula(10): The constraint condi-
tionslisp < 11.98

(2) Wan Changhong, Yang Ming™ predicted the

company’s management feerate should be 3.47%

by the method of linear regression. Supposehis

3%.

Accordingto formula(11), the constraint condi-

tions2iso <v (P ) < 2 469. 643

In2011, tzherent of commercid residential build-

ing p* near “Min Xin JiaYuan” is about 20.54

yuan per square meters each month, and thelow-
rent housing rent is1 yuan per square meterseach
month. According to formula(12), the constraint
conditions3is1 < p < 20.54.

3

Thesetting of weights

Through experts marketing method to determine
theweight. 10 expertswill be chosento get theweight
of model: 5,=0.6, 5, =0.1,5, =0.3

M odd solution

Accordingtoformula(13) and thedataabove, the
Rent- Setting M odel can be established:
Objectivefunction:
Max{—0. 6 x (780. 21P + 6212.44) + 0.1 x (871. 72 x P — 9411. 32)

+0.3 x(169. 7 x P + 17903. 25)}

Smplification: Max (~330. 044 x P + 2 584. 64)

P <11.98
0<V(P)< 2 469.643
1<P <2054

Congtraint conditions:

P = 10. 796 Yuan per square meters
CONCLUSION

At present, the project of publicrental housing has
been into the period of management, and reasonable
rent priceisthe guarantee of sustainableoperation. The
paper believed that the pricing mechanism should be
put forward under the basi c objectivethat satisfyingthe
government, the constructors and thetenementsat the
sametime. Therefore, the multiple objective dynamic
Rentd pricingmodd onthebas sof cashflow wasmade
inthe paper. At theend, the paper cal culated the public
renta housing’sreasonablerent of “MinXinJiaYuan”
in Chongqing is10.796 per square meterseach month
based on acertain view of assumption. Such anindex
not only meet the needs of | ow-incometenants, but also
ensurethe sustainability of the public rental housing
project.
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