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$tructural, Optical and Magnetic Properties of Cu-Doped
ZnO Nanoparticles by Co-Precipitation Method
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Zn, ,Cu,O (0 . x . 0.2r rar:::ar:icles were prepared by co-precipitation method followed by dry-
ing ai 200 "C. A ncn-rc^:: s-'arart Tvreen-80 which was not reported in earlier studies, was
used during preparaticr :'.:ess. X-'av diffraction analysis showed the formation oi wurtzite ZnO
phase nanostrlciures. T*3 F e:. e : a:alysis showed the appearance of impurity phase (CuO), when
Cu2- was doped v,';ih ZrC .r : J 35 io 0.2). Morphological observations using scanning electron
microscopy sho\y ihe ic--a: :- :' :a-cparticles with fernarkable mofphologies. Photoluminescence
spectra reveale,J ei-ri;ss r- l:-:1 i: :cih UV and visible regions due to the defect centres acting
as trap levels. Diiiuse re'g::=:;e streci:oscopy (DBS) showed a decreasing trend in the value of
the band gap eiiia .-l'=:: -; 1-: ::: -: lor lower concenlration (x:0 to 0.1) and then increas-
ing trend for higher c.^:=-:-:'. -' :'C-2- coping. (x:0.1 to 0.2). The elemental composition of
Zn, Cu and O,,,,,as:.a-r'..'.,.: :a'.2 -eC lrom EDAX analysis where the chemical composition
was close to ihe siar -g s:: :- :-=:-:s. l,lagnetisation-Field (M-H) hysteresis curves revealed the
appearance of ieric-a;'.: - =='., :-" ,'.rere the magnetic characteristics such as coercivity and
saturation ma3nei,za: a,' .; -:: r,:': ':--l to be sensitive to Cu2* doping level.

Keywords: T*ee:-El 1:-='z.. : :a: r:i. Cu-Doping, Rietveld Analysis, Ferromagnetism.

1. INTHODUCTION
l\'letal oxide nanocnsril{ :r;i i::i--::.:... .--..:.: .:. ::-'ir
struciural, optical and e -::r::--; : ::a:-:-i i!
appIicltions.l2Zrror'j:.:.:'lj..*.-....:
high exciton binding ere::', :. l1:" -.
semiconductor which hls :: '.:: :-.=' ,. : ,.

rru( fir (fie clftgftucftdft. 0: :.:.i i-:,':'.-:.-- :
tronic det'ices. '' 

* B.i r,'-', - ..:-.- ::. j. --: .-

exccllertt el!'ctrical :rJ i:l:,- ::.:=: :: .-.-

ical and rnechanical stabrl::' :.-: ltr .,:-:--
inrpuritics arc dopcJ \: L:.r:- .- :- '- .i--'
cations in sollr;,'lls.'-.:',.-.: ...-: ---
diodes. piezoelectrid Jcl.::- :- --: . -

1r1-6pg-elrtn:s.i 
I: .tcrl-ii 1.. i;:':, ..- :,'::-.

trol panei dispilr. ::rtJ -: - r-::. .--:' -'

doped ZrtO ltrs c-'n,:i::.,:.. -.-:-..'- - i- :

"Author to $'liom ai:--::,: -:

5722 J. Narc:c: ',.-:::

light ernittin-q diodes,rs 20 magnetic setniconductors,ll sur-
thce acoustic rvave applications.22 Cu2+ is best chosen
impurity because it can form lowesl forr-ration energy due
1o smallest ionic size mismatch between Clur= and Zn2+
ions. Structural defonnatiorrs cnn be created by Cu when
it replaces either sLrbstitutionnl or interstitial Zn atorus in

drc:Znoiaft?e'3
.lt has been reported tbat room te.mperaturc terronag'

netisrn is detected in many transition rnetal-doped ZnO.

Ferronragnetism observed in Cu-based systent is suggested

to be due to intrinsic property of the material.:a Some

experimental results show non-ferroma,gnetism in n-type

Cu-d.oped ZnOls rvhere as few investigation suggested

that ferromagnetic ordering cannot be devebped in ZnO

cloped with 25 atoio.)6 Further investigation suggested that

k.x.v level of Cur- doping is more successful in inducing

f'erromagnetism.2?-l!' Ferromagnetism is very sensilive to

thc preparation methods and conditions.
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: -'.:-.:n analysis showed the formation of wurtzite
Zno phase nanostructures. --= : 

=:. = : .-. _._. s showed the appearance of impurity phase
(CuO), when Cu2* was do:e: ,,, :- - - , = _ __ :o 0.2). Morphologicalobservations using
scanningelectronmicros:::-.:-:,',:-:':-*=::.of nanoparticleswithremarkable
morphologies. Photolrnr ^:s::-::::. --.'.'="-aled emission bands in both UVandvisible
regions due to the defe:: :=-:'=5 =: - a n: --;: a,.,els. Diffuse reflectance spectroscopy (DRS)
ShOwedadeCreaSirg:'e-l -:-a.=-a.-':-:::-,lgapWithinCreasinsCLt2*cioninsforlornrprSnoweOadeCreaSirg:'e-l -:-. "= _.:':-:::-,lgapwithincreasingCu2*dopingforlower
concentration(x=3:: I " :-::*:- --'::: -.:-:idforhigherconcentrationof Cu2*doping.(x
= 0.1 to 0.2), The eien e::= ::*::: : -- -' -- -, and o was quantitatively obtainedfrom EDAX

Znt- 
^ 

Cu *O (0 < x< 0.2) r:a::::-: : =:
drying at 200 oC. A non-rori: s_-=:.,-:
used during prepararion pr::::: , --: .

analysiswheretheche- :: -:-:_: -,- :j
Magnetisation-Field(f.i-- -.:::-=:: :_- . j -:
behaviour, where the rr:3-:: : :*:-.:.:-
values, were found :c :i s=-: - , = - l

,'":-= :':pared by co-precipitation method followed by
-,', ==--31which was not reported in earlier studies, was

:se to the starting stoichiometries.
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ARTICLE INFO ABSTRACT

Znl xNilo with 0 < x < 0.2 nanoparticles (NPs) were prepared by co-precipitation with subsequent
annealing at 500 'C for 2 h. For a better contro) of particle's growth. a non-ionic surfactant namely
Tween-SO was used during the preparation process. XRD fuetveld analj,sis confirmed the formation of
the hexagonal wurtzite-type structure along v,-ith a secondary phase namely NiO. SEM observations
revealed remarkable change in morphology. inciuding rods. sheets and spheres. The purity of the as-
prepared NPs as checked by EDAX anall,sis inc:ca:ed that the chemical composition of Zn, Ni and O
was in good agreement with the starting stoichiomeries. The defect states were revealed from the UV
and visible emissions of the photoluminescence spec:ra. The DRS analysis showed blue shift as Ni2+
increasesfrom5to20%.Theexistenceofapeakat432.rn linmRspectraconfirmedtheformationol
ZnO phase. The Magnetization-Field (M-H) cun es revealed the existence of ferromagnetism in Ni-doped
ZnO NPs, which was attributed to bound magneric poiaron (BMP) mechanism.

o 20-16 Elsevier B.V. All rights reserved.

.tin:;B ni-iaoD':

R:.ei!'eC 2 August 2016
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1, Introduction

Zinc oxide lZnO) as transpafent conductor oxides tTCOs), has
shown particular interest from borh expenmental and fundamental
aspects. olfers various technological applications i'i , including
applications in flat panel displa5's, tou.lfpanels [2], solar cells, la-
sers, light emitting diodes (LED' : : , piezoelectric delices i0l.
Thrs is mainiy due to its promising ard u:,icue properries such as

high transmittance in the r,'isible region o: electromagneric spec-
trum, lolv resistiviry, abundance in nar'.::e, easy., iabrication, non-
toxicily, high energy band gap .-3.1 e\. .- an j high cl'.emical
stabilify under reducing atmo-sphere : .

Ferromagnetism above room tenpe:a:!:: ts '.'ea, essenlial for
the potential applications in sp:nrr:.-..: 1=,,::ei. Tt-,ereiore,
tremendous efforts rvere devoted !.r,,i:r:s -::e:s:;:C::t_g the
possibiliry of inducing ferromagnerrs:. :- : ,: . . -: :=:-;-::e:-:e in
diluted magnetic semiconductors iD),1-<s , L-". :-.:_:.-::til:j.n of
transition metal (TM) doped ZnO, in,::j.:.:-:::.:: :.::-.=. r:e
doping element and its concentrarici. .e:E:.:: ::: : . :-: tost
annealing treatment, which usualll'r:s.r-:: .: i:.:.: .:r:::iant

Corresponding author.
E-mail oddress: ii<ls:.c 

-l4Ciia:l:oo.rc

l11li): i I d ;:,..Jat.o1 !.1 lt).11\1;i I j.: allctt D',. 2n i (i.'i 2..1 : i
0925-8388io 2016 Elsevier B.V. All rights rese:.-:

changes in terms oI microstructure and local structure of the as-
prepared materials : 1f j. The thermal stability of the few percent
of TM doping impunrres determine the physical properties of the
material and are considered very important for the practical ap-
plications | 1 1 I. Co-, Iv{n- and Ni-doped ZnO nanostructures have
found new applications such as in spintronic materials [121. Since
the nature of the material is amorphous for most of the synthesis
methods, subsequent annealing at relatively high temperature is
therefore required in order to obtain a single phase (doping ions
dissolve within the host laltice) and improved crystallinity. High
Curie temperature ferromagnetic DMSS can be obtained when
doping ZnO with magnetic TM such as Cr, Fe, Co or Ni 113,141.

The effect of Ni doping in ZnO not only induces a change in
magnetic behaviour 1151, but also imparts red shift in the optical
band gap [16]. The combined effects of magnetic and optical
characteristics, makes it an important source for the use in
monolithic optical integrated circuit application with higher
threshold I l7 ]. The chemical stability of Ni2+ while occupying Zn2+
sites, makes it unique and identifies it as one of the most efficient
doping element as it enhances ZnO with optical and electrical
properties 1181. Therefore, Ni ions can be used to tune optical,
electrical and magnetic properties of ZnO ll9l. In addition, for
higher doping concentrations, Ni has the tendency to form clusters
of metallic Ni or NiO as secondary phase; due to the sotubility limit

3r. M, SIVAMJAN r.,t r r., M.phil., M.A, M.rnil., ln.l..
Principrl

r,rAR GREGCRIoS Cgu.EGE0f AmSr $flGl
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Structural, microstructural, optical and magnetic properties of Mn-
doped ZnO nanostructures

S. Fabbiyola "'b, L.1ohn I(ennedy ",*, A.A. Dakhel c, M. Bououdina', J. Judith Vijaya .1,

T. Ratnaji a

' ilaIeriaLJ Divisi0 n, school of Advanced Sciences, Vellore Institute of Technologt (VIT) llniversity, Chennsi Campus, Chennai 600127, Tamil Nadu, tndia
h Deparrment of Electronic Science and Communication, Margregorios College, Chennai 6000i7, Tamil Nadu, India
c Depxrtment ofPh)sics, College of Saence, llniversiry of Bohrain, P.O- Box 32038, Bahrein
c Cafolysis and Nonomoreria/s Research Laboratory, Department of Chemistry, Loyota Cotlege (Autonomous), Chennai 600 034, Tamil Nodu, India

ffic*uu^,t

ARTICLE INFO ABSTRACT

Pure and Mn2+ doped ZnO nanoparticles (Znl-xMnx0 with 0 < x < 0.2) were prepared by co-precipitation
method followed by drying at 200'C. A non-ionic surfactant, Tween-80, was used during preparation
process to control the particles growth. X-ray diffraction analysis revealed the formation of hexagonal
wurtzite for pure and Mn2]' doped ZnO samples with a minor secondary phase. The Rietveld analysis
confirmed the formation of hexagonal wurrzite structure as well as the secondary phase as Mn3O4 for all
doning levels. Morphological observations showed the formation of nanoparticles with remarkable
rncrphologies ofwhich spherical nanostructures seem to be more dominant. The quantitative analysis
irom EDAX confirmed the purity ofthe as-prepared nanopowders and thatthe chemical composition of
Zn. h{n and O seem to be close to the starting stoichiomelries. Emission bands in both UV and visible
regions were revealed by photoluminescence specrra, which were due to defect centers acting as trap
ievels. The diffuse reflectance spectroscopy (DRS) indicated a decrease in the value of bandgap with
increasing Mn doping concentration. The ferromagnetic behaviour was very clear from the
Liagnetisation-Field (M H) hysteresis curves, where the magnetic characteristics such as coercivity and
.!"ri.a:ion magnetizationvalues, were found to be sensitive to Mn doping level.

O 2016 Elsevier B.V. All rights reserved.
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1. Introduction

The possibiliry ol re,,'.:...:,: ....:::r:;:i.srt ;i foo:i tempera-
ture (RTFI\1) in ineial-or.::: r:::- :. -:: :::_.-:::-- sernjconductors
(D\ISs) have atractec c:..:.:-..:. :'-:..:::. 1i,I,(s based on
transition metal copi:; :--::. - l"l:. l' ,1: :::;: ',,;tie range of
applications in parti:u-::.. !: -:-- :: --: ::::n.rlogy re-
quires materials,,r'rth :er::.:.:- : -.-:, --- :- .:1.r. ::rnpera-
ture; as rt uses the spi:: :: =.=::. - - .- :: :.-. - - :: :- ;. =e 

:or readingi
writing iata and rra:s:e:--.: ...: -:---=: - . :- --= -,:a,:ra:ed rvith
traditionel sern:cord'-:: :: :::--.: -'. - :_

Itln-doped ZnO s1 s:e:l :.- :=.-. --='=--=: =- - - _: :::.:r djluted
magnetic oxides as ::5 --.-..a t=:----: --: -- r :- .: . -t;r lem-
peraiure, cue to i'.s a:t: j:::: :.- : -..- ; ..: : - .- - - - -. ::.:-:3fature
in additton to ::s f:.-i-e :.:,:.:: -- -: -,:.:- . , =i- oxide

* Co-EsJr:i::i.:,:.:i
E-fi;i, ;::-:j5: 1 . :: l..r - :

materials [2]. The similarity in ionic radius of Mn and Zn atoms
results in higher solubility of Mn into ZnO crystal lattice. This makes
the availabiliry of more carriers that makes Mn-doped ZnO for the
appearance and enhancement offerromagnetic behaviour at room
temperature, which is ideal for the fabrication of spintronics de-
vices [3]. However, there is controversy about the origin of the
observed ferromagnetism. Sharma et al. and Cong et al. have re-
ported room temperature ferromagnetism in transition metal
doped ZnO materials [4,5], whereas Jung et al. have reported
ferromagnetrsm only at low temperature [6i. The preparation
conditions seem to be the major factor responsible for the con-
troversy in the changes of ZnO properties, for instance magnetic
behaviour and its origin. Due to its specific technological applica-
tion, Mn-doped ZnO as DMS has attracted more attention in the
past fvvo decades. High surface-to-volume ratio of metal oxide
nanostructures leads to increase surface active sites for chemical
reactions and photon absorption [7].

The properties of ZnO can be tailored for different applications,
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Abstract
Obiective: To expose the Performance of classification algorithms on endometrial cancer data. The best alEorithms are

listed based on the resultofvarioustestoptions and ranked based on their accuracies- Methods andAnalysis: Classification

is one of the data mining techniques used to find a model that describes the data classes or concepts. The class'label

of strange instance is predicted with the help of classification. It compares the classification algorithms by measuring

accuracies, speed and strength of algorithms using WEKA tool. Accuracies of classification algorithms are calculated by

means of four different options. The error rate and time taken to build the model also measured, Findings:,'llhe accuracies

ofsixteen algorithnrs are nrerrrrecl by training set, test set, tenfold cross valiclalion and percentage split testing options.

The average accuracies are calculated, then compared and ranked witlr highest acLuracy filst. Tlre best five algorithnrs are

taken for final performance on endometrial cancer dataset. The accuracy of Raudotn Forest algorithm is high, but it took

0.16 sec to build the model, whereas the IBK, Random Tree anri KStar algorithms' performs well with Osec to build the

nrodel. Bagging algorithm takes more time to build the model. In terms of time and accuracy IBK produces bettet'results

as compared to other algorithrns. Random Forest algorithm is most excellent in provisos ofcorrectly classified occurrence,

Novelty/Improvement: With the 315 instances of endometrial cancer data, the time taken to build the model is zero for
lBK, KStar and Random Tree algorithms, If the number of instance increases then time also will increase.

K*yw*rds: Classification Algorithms, Endometrial Cancer; IBK, KStar; Random Tree

t. Introductisn Based, Decision Tree and ivliscellaneous classifiers. Each

method utilizes a learning algorithm to recognize a model

that best fits the liaison between the attribute set and class

label of tlie input data. An important point of the learning
algorithm is to construct the representation with gener-

alization facility i.e., the representation preciseiy forecast

the class labels of formerly uniderntitred instances3.

Endometrial cancer is a cancer that takes place from
the enciometrium, that is, the inside layer of the uterus
or u'ornb. It is the effect of the irregular progress of cells

that have the ability to occlrpy or spread to other parts of
the bodyl. During the premature section of the sequence,

before the ovaries release an egg, the ovaries tbrm
hormones known as estrogens. Estrogen causes the endo-
metrium to condense so that it could cultivate an ernbrl,o
if pregnancl, occurs. A womanb hormone stability took a

Data mining is the method of extracting the data from
the huge datasett. Classification is one ofthe techniques

in data mining to allocate objects to one of several pre-

defined groups. Data Classification is a two step method
consisting of knowledge step used to make a classification

model and a categorization step used to calculate the class

labels for a given data2. It serves as a descriptive model-
ing, to distinguish between objects of unlike classes. A
Classification model can also serve in predictive model-
ing, to calculate the class label of unidentified records.

This process is mainly fitting for describing data sets with
dual or diminutive tpes. It is a methodical approach to

construct a classification models from the input data set.

It includes Function, Bayesian, Meta-learning, Lazy, Rule-
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A Study on code Smell Detection with Refactoring

Tools in Object Oriented Languages
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Abstract-A code smell is an indication in the source code that God class: It geteraTly called also design flaw, refer to classthat

hypothetica[y indicates a design problem _in the equivalent tends to centrarize the intelligence of the system'

software. The code smells are certain code lines whic^h makes Long parameter list:.| lons list of parameters in a procedure or

problems in source code. It also means that code lines are bad function make readability and code excellence worse'

design shape or any code made by bad c_oding Factices. code Feature envyz rtmeans that a method is more interested in other

smells are structural characteristic, or *ofi#ui" thut *ry 
"tu., 

tt u, the one where it is currently located' This method is in

indicates a code or drawing problem that makes software hard tt the wrong place since itis more tightly coupled to the other class

eyolve and maintain, urJriu:y trigger refactoring of code. in this than to the one where it is currently located'

paper, we proposed *o*" ,rr.l".riiisues for sme'il detection tools coitrrved coruplexityz Forced usage of excessively complicated

which can assistance to develop ttre user experience and 1:.ig" patterns where-simpler design would suffice'

therefore the acceptance of such tools. The pro""r'* of detecting cr;pi* conditionals.' Branches that check lots of unrelated

and removing codi smetls with refactorine 
"u" 

["lu",.J;iil;: 
:?""ti'"""T;i3":::e 

cases that don't seem to captu'e the meaning

Keywords: Code Smells, Refactoring, Success Factors Primitive obsession: The smell represents a cass where

primitives are used instead of small classes'

I. INTRODUCTION swirch stcilement: The smell means a case where type codes or

runtime class type detection is used instead of polymorphisl' 
-

The development of object oriented Programming, the number oiti ctwr,ps: ihe smell means that software has data items that

oi ,ot**" analysis tools available for detecting bad smells often appear togethl
siguificantlyrise. code sme[s are a method of giving names.to r;rrrp;;ry Ji;dt:.The smell means that class has a variable

these software design problems. A code smell is an uneasily whiCh is only used in some situation'

written code that breaches software design principles. Refused biqu,e,st_: The.smell means that a child class does not

Refactoring ana smett detection are uo:ttr *ia"ty maintained by fuliy support allthe methods or data it inherits'

various tools for almost every recent programming language. t-a4y ciiss: It means a class that is doing nothing enough and

should be removed'

I DETECTION OF CODE SMELL Data class: a class that contain data' but hardly any l0gic for it'

rhe rorlowing requirements shourd ," il,r;. ;a"t""t "oa" 
y:::f";:n:,ff#-:lt. a class is delegating most orits tasks

smells from source code' First, all syntax information of source ii"is"i'"nange:,!\e-.sme11 means that one class needs to be

code should u. "p""nitJ' 
Secona' it should be easy to access constantly changed for different reasons'

and extract semantic information from denoted source code

model.Lastly,itshouldbesimpletoextractrelationalm.REFACTORING
information between classes' [1]
code smells are defined in two ways. Software refactoring [3] is a procedure of altering a software

primitive smell: Smell can be identified from one class Derived system in such u *uy that it does not change the external

smell: Derived smell .* u" discovered from relations between ulluuiot of the codL' and amends its intemal structure'

classes 
Qan os uruuuv'rsu uv' 

Refactoring is measured a best practice in creating and

2.1Common Code Smells maintainin! software' and research suggests that programmers

The following uua **.ii, are in object oriented programming ;.;;ti;" it-frequently' The term refactoring was introduced by

LanguagesgivenbyFowlerel.al[2]. Ofayt"l+1 in the. year 1990' The basic idea of software

Duplicated code: Itmeans that the same code structure appears t;"f;;il can -be drew back to restructuring i'e' the

in more than one place. transformition of one representation form to another' while

Long method: It is a method that is too long, so it is difficult to preserving the systeln's extemal behavior' Refactoring is

understand, change, or extend' Large classzli means that a class t;;;il; very popular owing to lightweight development

is trying to do too much' These claises have too many instances, p'o."a",".. '}q ; 
extreme programming that advocate constant

,u.iuutJ, orrn.thodr.ttn' 
rnese srasstrD,4vs -- 

t 
i"a"torirg. Refactoring is uasicatty the object - oriented variant

I aoI i'- J6
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:::M[ffi*]



l:*rf

ffisrds**:$: *&+

A Study On Customers Preferences Towards Selected House

rssN 2320-s407

://wwwj oumalij ar. com/art icle I I 17 7 I I a-study-on-customflryr-

lnternational Journal of Advanced R'esearch (llAR)

A Peer Reviewed, Open Access, CrossRef TRANSLATE

ffi trnO"llwww facebook.corn/journalijar) ffiy 
lr:.-],..U-*'t'com/pub/international-journal-of-advanced-

research/Balb31/90 .€& (httos://twitt"r."orl.touRNALlJAR) ffi tnnot:/lplus'google'com

lul011 1 4s67 1e:t3vts7 23Bo754) ffi tnnn"://journal'rjar-com'blogtspot'in/)

17 A STUDY ON CUSTOMERS PREFERENCES TOWARDS
$ep201s 

SELEGTED HousE FTNANGTNG SGHEMES (wlrH sPEclAL

REFERENCE TO HDFC-GHENNAI')

I?author=R. Hamsalakshmi)

lResearchscholarinCommerce,BharathiarUniversity.

2 Assistant Professor, P.G & Research Department of Comrnerce, LRG Government Arts

College for Women, Palladam Road, Tirupur, Tamil Nadu, lndia-Research Supervisor'

Abstract
:.rffiffi6{eiw34{t*ttffi",@e4

Housing finance is what allows for the production and consumption oT housing. lt refers to the money we use to

build and maintain the nation,s housing stock. But it also refers'!o the money we need to pay for it, in the form of

rents, mortgage loans and repayments. House is centre and domestic device for mankind's moral and substance

development ever since the dawn of civilization. Housing is one of the most important that we human beings need'

Adequate housing is essential for human survival with dignity. There are many things that we would find difficult' if

not impossible to do without good-quality housing. Housing shortage is an universal phenomenon' lt is more acute

in developing countries. The housing scenario has become more critical in lndia in recent years' lndia has initiated

so many housing reform that has taken many forms and manifestations characterized by the reduction in social

allocation, cutbacks in public funding and promotion of a real estate culture in close partnership between the state

and private actors. Mortgage financing markets can play an important role in stimulating affordable housing markets

and improving housing quality in many countries. Unfortunately, these are still in nfancy in lndia' This lack of

development ofien translates into lower homeownership rates or poor housing quality. Most of these problems stem

from the central dilemma that the resources are always too limited erdSfgpfft$ development heavily depend on the
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