Tap chi KHOA HOC - Trwdng Dai hoc Quéc té Hong Bang, S6 Dic biét 12/2022 705
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o Nguyén Pinh Hién'"e Nguyén Thanh Huy? ¢ Tran Thi Lan Di* ¢ Pham Hoang Uyén*
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TOM TAT

Tai Viét Nam, thi triong bat dong sdn giit mot vi tri quan trong trong nen kinh té xa héi. Do do,
nhu cdau tim kiém bdt déng san phit hop véi yéu cdu khach hang la nhu cdu rat can thiét. Hién nay,
cac hé thong hé tro tim kiém bat dong san chuwa hieomg dén nhu cdu that sw ciia khdach hang trong thi
trieong nay, ma chi duwa ra cac két qud duwa trén cdc yéu cau do nguoi ding nhdp vao. Trong bai bdo
nay, chiing téi trinh bay mét gidi phap thiét ké hé thong hé tro viéc tw van chon badt sdn duwea trén sw
khdm phd cdc yéu to bdt dong sdn tac dong dén quyét dinh mua ciia khach hang. Nghién citu sé thuce
hién viéc xdac dinh cdc yéu to bat déng sdn tac déng dén hanh vi mua hang ciia khach hang thong
qua cac nghién ciru dinh tinh. Tir d6, tién hanh nghién cieu dinh lirong dé xdy dung cdc tri thitc ludt
ve viéc lua chon san phdm bat dong san dwa trén cac yéu to do. Trén co sé két qud, nghién ciu sé
dé xudt moé hinh dé t6 chirc co sé tri thike cho hé ti van chon bat dong sdn cing véi cac van dé cho
viéc thiét ké dong co suy dién ciia hé thong. Hé thong tw van ciing sé duoc trinh bay véi cac chire
ndng trong nghién cuu nay.

T khéa: bat dong san, quyét dinh mua, hé chuyén gia, hé co sé tri thitc, biéu dién tri thirc
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ABSTRACT

In Vietnam, the real estate market holds an important position in the social economy. Therefore,
the need to find real-estate matching the requirements of customers is a very necessary. Nowadays
the real-estate searching systems only give results based on user input requirements, they do not
address the needs of customers in this field. In this paper, a method to design an intelligent system
that supports any product selection consultant based on the discovery of real-estate factors affecting
to the purchase desicion. The research will determine real-estate factors to customers’ buying
behavior through the qualitative research. The study with the quantitative research will be made to
build the rules of selecting products based on those factors. Based on these results, a model to
organize the knowledge base of a recommender system is proposed as well as the problems for
searching of suitable real-estate. The consulting system will also be presented with its functions in
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this study.

Keywords: real-estate, purchasing decision, knowledge-based systems, knowledge
representation.

1. TONG QUAN

Thi truong nha dat giit mot vi tri quan trong trong xa hoi. Tai Viét Nam, hoat dong kinh doanh
ctia nganh bat dong san da phat trién dang ké. Cac nha dau tu thuong tim t6i thi truong nha nhu mot
kénh dau tu tot va mang lai loi nhuan cao [1]. Bén canh d6, chinh sach kich ciu ctia chinh phi ciing
tao diéu kién thuén loi cho nguodi mua nha trong viéc quan 1y tai chinh cta ho.

Hanh vi ngudi tiéu dung 1a nghién ciu nhing c4 nhan, nhém, hoic t6 chitc va tién trinh ma mot
ca nhan hay mot nhom lua chon, sit dung dé thda man nhitng nhu cau nao d6 ctia nguoi tidu ding va
xa hoi [2]. Nghién ctru hanh vi cia ngudi mua 1a nghién ctru hanh vi ca nhan quyét dinh nhu thé nao
vé kha ning chi tiéu ctia ho cho muc tiéu c6 lién quan. Viéc nghién ctru bao gdm mua san pham gi,
tai sao nguoi tiéu ding mua, khi ndo ho mua, noi ndo ho mua, ho thuong mua va sir dung san pham
nhu thé nao [3]. Cac nghién ctru vé hanh vi mua hang phai dua vao viéc nghién ciru khach hang dé
trd 101 cau hoéi nguoi tiéu dung mua san phdm gi, noi ndo ho mua, ho mua bao nhiéu, khi nao ho mua
va tai sao ho mua [4]. Trong thuc té, ¢ rit nhidu yéu to anh hudng quyét dinh ctia con nguodi lién
quan dén viéc mua san pham [5]. Qua trinh mua hang ctia khach hang bi tic dong béi mot s6 nhan
t6 ma nhitg nha quan tri tiép thi khong thé kiém soat duoc nhu yéu t6 vin hoa, yéu to xa hdi, yéu
t6 c4 nhan va yéu to tdm 1y, hodc cac yéu to duoc tac dong tir cong ddng va nhiing nguoi dan dau xu
hudng trong linh vuc [6 - 7]. Tuy vay, nhimg nhan t6 nay phai duoc dua vao dé xem xét mot cach
ding muc nham dat duoc hiéu qua doi véi khach hang muc tiéu [4]. Pic biét, ddi véi cac san pham
bat dong san, 14 loai sin pham c6 gia tri cao, thi hanh vi ra quyét dinh mua ctia khach hang s& cang
phu thudc vao rat nhiéu yéu t6 khac nhau.

Khi khach hang c6 nhu cau tim kiém bat dong san, ho thuong can nhic viéc bat dong san d6 c6
dap tng duoc muc dich ciia khach hang hay khong. Muc dich ctia khach hang cé thé 1a mua bat
dong san (BPS) dé & hay mua dé diu trr vé mit tai chinh trong twong lai. D6i véi muc dich mua dé
&, cac khach hang s& quan tam téi cac yéu to lién quan dén BPS s& duoc xem xét nhu vi tri du an,
moi truong, tién ich xung quanh; d6i véi khach hang mua d€ dau tw tai chinh twong lai, ho quan tim
dén cac yéu t6 nhu do tin ciy chi dau tu, loai hinh dau tw, kha ning khai thac, mtc sinh 10i. Tuy
nhién, d6i vdi bat ki muc dich ndo, khach hang can phai can nhéc véi kha ning tai chinh cta ho
trong viéc tim kiém BDS phu hop. Trong thuc té, cac khach hang quan tim dén bat dong san ciing
s& quan tAm dén gid tri hinh thanh trong twong lai ctia bat dong san cing vdi gia tri loi nhuan ctia né.
Vi vay, viée tur van viéc xay dung gidi phap tai chinh theo muc dich ctia khach hang gitip ho c6 thé
ra nhimg quyét dinh mua BDS mot cach hiéu qua hon. Do d6, nhu cau hd tro tw van bat dong san va
cac gidi phap tai chinh 13 rat can thiét ddi v6i cac khach hang trong linh vuc BDS.

Hé chuyén gia hd tro viée tu van bat dong san va cac giai phap tai chinh doi hdi phai duoc trang
bi mdt co sé tri thikc bidu dién tri thitc clia chuyén gia trong linh virc quan tri bat dong san va kinh
nghiém quan ly tai chinh. Co sé tri thirc (CSTT) nay ciing can duoc tich hop véi co s dit liéu vé thi
truong bat dong san dé thuc hién viéc suy luan tinh toan cho viéc dé xuit cac gidi phap tai chinh dua
trén san pham BDS phu hop véi cac muc dich ctia khach hang. Hé thong cé thé truc quan héa cac
két qua tir cac phuong an kinh doanh dé nha quan Iy c6 thé thuan tién hon trong viéc quan sat va dua
ra cac quyét dinh.

Trong bai bao ndy, chiing toi s& nghién ctru mo hinh vé su tic dong ctia cac yéu td bat dong san
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dén quyét dinh mua ctia khach hang. Trong d6, cac khach hang s& dugc phan nhom dua trén cac dic
diém vé chan dung khach hang. Viéc kham pha cac yéu to nay duoc nghién ctu thong qua khao sat
cac khach hang c6 nhu ciu vé bat dong san. Tir cac két qua nghién ciu, chiing toi s& dé xuat mot mo
hinh biéu dién tri thic vé viéc tw van bat dong san dé khuyén nghi cc san pham phu hop véi nhu
cau, mong muon that sy theo timg nhém khach hang. M6 hinh tri thitc duoc xay dung theo tiép can
ontology két hop véi dit liéu vé thi truong nha &. Két qua tur van ctia ctia hé thong duoc phan tich dua
trén muc dich ctia khach hang va kién thic chuyén mén trong viéc tur van bat dong san. Viéc tu vin
dua trén muc dich ctia khach hang va kha ning chi trd clia ho vao thoi diém ban dau cung véi kha
ning chi trd hang thang.

2. CAC NGHIEN CUU LIEN QUAN

Nha & 12 mot san pham c6 gié tri dat nhat va hau hét moi nguoi chi thuc hién viéc mua nha mot
vai 1an trong doi ctia ho vi ho c6 thé phai dung tat ca tién tich lily trong nhiéu nim d& mua mot cin
nha. Vi vy, ho xem xét rat can than, xem xét rat nhiéu diéu, nhiéu yéu t6 trude khi quyét dinh mua
mot cin nha. Nhu vy, dé hiéu duoc nhing mong mudn, nhu cau va nhiing yéu t6 dnh huéng dén
quyét dinh mua nha ctia ho 14 mot van dé hét sic quan trong ddi véi ngudi ban va cac cong ty bat
dong san. Piéu quan trong 1a phai biét nhitmg gi ho dang thuc su can va mong mudn, cac yéu to nao
anh hudng dén quyét dinh mua nha ctia ho. Tuy nhién, hau hét cac nghién ctu vé nha & chi duoc
thuc hién & cac nudc phat trién, chi cé mdt vai nghién ctru duoc thuc hién tai cac nudc dang phat
trién [8].

Trong [9, 10], cac tac gia da nghién ctru cac yéu t6 tic dong dén su thda man hodc hai long cla
khach hang mua cin ho chung cu. Sur thda man ctia khach hang phu thudc vao cac yéu to vé chat
luong cin ho, chat luong dich vu, gia tri cin ho, vi tri dia ly, thuong hiéu [9 -10], long tin vé chi dau
tu [9], va ha tang ki thuat [10].

Bén canh d6, mot s6 nghién ctru da kham pha cac yéu to anh huéng dén quyét dinh mua cin ho
va nha & ctia khach hang [11, 12, 13]. Cac yéu to tac dong da dwoc nghién ctru bao gom:

Bang 1. Cac yéu to tic dong dén quyét dinh mua nha ctia khach hang

Nghién ciru Cac yéu tb

V6 Pham Thanh Nhan (2013) [11] | “Tinh hinh tai chinh”, “Long tin”, “Khong gian song”,
“Vi tri”, “Thiét ké va kién tric”, “Tién nghi cong cong”,
“MBoi truong séng”

Nguyén Thi Kim Yén (2013) [12] | “Pic diém cin ho”, “Tai chinh”, “Vi tri” va “Moi truong
xung quanh”

Nguyén Cong Phuong (2015)[13] | “Niém tin nguoi anh hudng”, “Niém tin doi véi san pham
can ho”, “Thu tuc phap ly”, “Hoat dong Marketing”,
“Chinh sach ho tro khach hang”.

Trong [14], cAc tac gia da phan tich quyét dinh mua cin hd chung cu cao cap tai TPHCM va sir
dung md hinh hdi quy Binary Logistics dé xac dinh cac yéu t6 anh huéng dén quyét dinh mua dé.
Nghién ctru d chi ra cac yéu td nay gébm: nhém yéu t6 vé thudc tich sin phdm (nhu dién tich cin ho,
tién ich xung quanh, huéng ctia cin ho), nhém yéu to vé tiép thi (nhur hé thong phan phdi, hinh thirc
quang c4o), nhém yéu té vé tai chinh (nhw gia giao dich, chinh sach khuyén mai, h trg von vay
Ngan hang, tién do thanh toan).
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Trong thuc té, cac khach hang véi nhimg dic diém khac nhau vé tinh trang hon nhan, nghé
nghiép, thu nhap ciing nhu kha ning tai chinh s& chiu tac dong bdi cac yéu to khac nhau. Tuy nhién,
cac nghién ctru hién chua dua ra dwoc mbi lién hé that sy gitta dic diém ctia khach hang va cac yéu
t6 tac dong do trong viéc dua ra quyét dinh mua ciia ho.

Bén canh d6, mot s gidi phap cho viéc xdy dung cac hé chuyén gia hd tro viée tw van chon mua
cac bat dong san ciing da dugc nghién ctru [15, 16, 17]. Tuy nhién, cac giai phap nay van con nhiing
han ché nhat dinh, chiing chua gitip cac khach c6 thé chon duoc cac san phdm phu hop véi dic diém
ctia khach hang ma chi dua ra cac san phdm theo yéu cau, va viéc tim kiém bat dong san chua di
cung vdi viéc cac gidi phap tai chinh phu hop véi kha nang ctia khach hang.

Nghién ctu trong [15] xay dung hé chuyén gia ho tro viéc chon mot ngdi nha cho ngudi dung
dua trén tri thitc dang luat ddn. Hé thong s& dé xuat san phim véi kidu dang va gia ca chi tiét dua
trén mot so6 tiéu chi phu hop véi nguoi dung. Tuy nhién, phuong thiic dé thiét 1ap cac bang quyét
dinh chua duoc tac gia trinh bay 16 rang, nghién ctru ciing chua chi ra cach xac 1ap cac yéu t6 dong
vai tro cac su kién trong luat dan ctia hé thong.

Trong [16], cac tac gia da trinh bay cac phuong phap st dung mang neural nhan tao cho viéc
danh gia cac bat dong san. Tuy nhién, cac két qua nay chi duoc sit dung cho viéc du bao gia bat dong
san thong qua viéc danh gia riii ro. Cac két qua nay chua that su phu hop véi thuc té khi khach hang
can phai tim hiéu mot san pham bat dong san.

Trong bai bao ndy, chiing toi s& nghién ctiu viée xay dung mot hé chuyén gia hd tro viée tu van
chon bat dong san. Hé thong s& gitip nguoi ding cé thé tim kiém cac san pham phu hop véi cac yéu
cau duoc nhap vao. Bén canh d6, thong qua viéc phan tich dic diém khach hang, hé thong cé thé dé
Xuat cac sin pham dua trén cac yéu to c6 tac dong dén quyét dinh mua ctia dbi twong khach hang
phu hop. Hé thong s& cung cp cc phan tich va dua ra gidi thich cho phuong 4n mua/dau tu bat
dong san phu hop véi muc dich ctia khach hang dua trén co sé tri thirc chuyén gia da duogc st dung
cung véi cac dit liéu da thu thap duoc tir sdn phdm bat dong san.

3. PHAN TiCH CAC YEU TO BAT PONG SAN TAC PONG PEN QUYET PINH MUA
CUA KHACH HANG

Trong muc nay, chiing t6i trinh bay viéc nghién ctru va phan tich cac yéu té BDS va tai chinh
anh huéng dén quyét dinh mua/dau tu (goi tit 1a dau tw) BPS ctia khach hang. Cac yéu to duoc
nghién ctru dua trén timg nhém d6i trong khach hang véi cac dic diém riéng. Tir d6 xac dinh cac két
ludn vé sur tac dong ctia cac yéu to duoc nghién ctiu.

3.1. Xac dinh nhém khich hang va cac yéu t6

Nghién ctru da thuc hién viéc phdng van chuyén sau vdi cac chuyén gia trong linh vuc bat dong
san va quan tri dau tu dé xac dinh cac dic diém chan dung khach hang cho viéc phan nhém khach
hang. Pong thoi, thong qua viéc phéng van nay, xac dinh cac yéu tb ctia bat dong san tac dong dén
quyét dinh mua ctia timg nhém khach hang. Cac nhém khach hang sé c6 dic diém so bo nhu sau:

e Nhom 1: Nhitng nguoi tré thanh dat, doc than, tw ldp, co thu nhdp cao va dat dwoc sw thanh
céng. Nhém khach hang nay c¢é do tudi 25-32, chua két hon, c6 kha ning tu chi tai chinh, cong viée
on dinh va thu nhap c4 nhan cao.

o Nhom 2: Nhitng cdp vo chong tré mua cdn hé dau tién cho cudc song riéng. Nhém khach
hang nay ciing s& c6 d6 tudi trong khoang tir 25 — 32, da két hon; va nhiig khach hang nay chua c6
con hodc chi méi ¢ con con nhd. Thu nhap khach hang nay tinh theo téng thu nhp tir gia dinh (vo
chdng) & mirc 6n dinh.

e Nhom 3: Nhitng cdp vo chong I6m, mua nha dé lam ciia cho con sau nay. Nhém khach hang
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nhém nay c6 do tudi tir 40 — 50; da két hon va c6 con 16n; thuong nhém khach hang nay di cé nha
va mudn mua thém dé dau tu.

e Nhom 4: Nhitng gia dinh tai chinh khd, sau mét thoi gian muon doi nha cao cap hon. Nhém
khach hang c6 kha ning tai chinh t6t va thu nhap cao. Ho c6 xu huéng mua nha dé c6 thé dau tu

BDS.

e Nhom 5: Nhitng nha dau tw bat dong sdn chuyén nghiép. Nhém khach hang cé kha nang tai
chinh tét va thu nhap cao. Hién dang s& hitu nhiéu hon 1 BPS. Ho c¢6 xu huéng mua nha dé c6 thé
dau tu BDS.

Bang 2 trinh bay cac két qua vé viéc xac dinh 12 yéu t6 vé BDS c¢6 thé dnh hudng dén quyét
dinh mua/dau tu ctia cac khach hang. Cac yéu t6 ndy sé 1a co s& cho viéc thiét 1ap bang cau héi khio
sat cac khach hang trong thuc té.

Bang 2. Yéu t6 BPS c6 thé anh hudng dén quyét dinh dau tw BDS ctia khach hang dwoc xac
dinh qua phéng van

Stt

Yéu to

Thanh phén

Pic diém vé BPS

Yéu to vat Iy

- Vi tri BDS- Tién ich ndi khu ctia BDBS

- Tién ich trong khu vuyc 1an cén cia BDS
- Noi that ctia ngdi nha

- Chii dau tu xay dung

- Ngoai that ctia ngdi nha

- Loai nha

- Dién tich cua ng6i nha

Yéu t6 thé ché, chinh sach

- Tinh trang an ninh trat tu trong khu vuc ciia BBS

- Ngubdn cung cp nude trong khu vuc ciia BDS

- Mat d6 dan cu trong khu vuc cia BDS

- Hé thong chiéu sang duong pho trong khu vuc clia BDS
- Hé thong xtt ly chat thai trong khu vuc ctia BDS

Yéu to van hoa - xa hoi

- Khu vui choi cho tré em trong khu vuc cia BDS

- Khu thé thao ngoai troi trong khu vuc ctia BDS

- Phong tap thé thao trong nha trong khu vuc ctia BDS
- Cong vién trong khu vuc cia BDS

- Ho boi trong khu vuc ctiia BDS

Yéu t6 tiép thi

- Danh tiéng cta chi dau tu
- Muc d6 quang cao dai chung
- Nang luc cta d6i ngli nhan vién ban hang

Vi tri ng6i nha

- Thuén tién cho viéc di lam

- Thuén tién cho viéc di hoc

- Thuan tién cho viéc tham gia giao thong cong cong,
mua sam, gidi tri

- Gan véi cac tuyén giao thong chinh

- Nam trén mit tién duong 16n
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- Tinh trang 6 nhiém va tiéng on noi khu
- Phong thuy ctia ngdi nha

6 Khong gian song - Nam trong khu vuc an ninh

- C6 hang x6m than thién

- Canh quan ngoi nha

- Tinh trang 6 nhidm va tiéng 6n noi khu
- Phong thuly ctia ng6i nha

Pic diém veé tai chinh
7 Gia cua BDS

8 Tai chinh cd nhan - Muec thu nhap

- Kha néng tai chinh hién tai
9 | Giai phap tai chinh - Khuyén mai

- Chinh sach tra gop:

+ Kha nang tra gép hang thang
+ Lai suat cho vay mua nha
+ Ti 1& thé chap tdi da

Pic diém vé chi dau tu

10 | Thuong hiéu ciia chii dau tur - Kinh nghiém
- Danh tiéng
- Sy tinh té

11 | Suliém chinh ctia chi diu tw | - Tao duogc su tin ciy
- Pam bao chat luong
- Chan thanh

12 | Yéu t6 phap ly ctia chti dau tw | - C6 quy trinh, thi tuc mua ban don gian
- C6 hop dong mua ban r6 rang, chi tiét
- C6 cac cam két cu thé clia chi dau tu

3.2. Kham pha cac tri thitc trong viéc chon san pham bat dong sin

Nghién ctu trong dé tai chi yéu tap trung vao nhitng khach hang c6 nhu cau vé bat dong san va
c6 nguodn thu nhap 6n dinh. C6 112 khach hang tham gia khao sét, sau khi loai bé cac bang tra 15i bi
16, da c¢6 90 khach hang hoan thanh phiéu diéu tra, twong duong véi ty 1& 80.36%. Xét vé su quan
tam d6i véi cac dic diém ctia bit dong san trong quyét dinh mua, nhimg khach hang chon 3, 4 hoic
5 duoc danh gia 1a ¢ quan tim dén yéu t6. Trong cac khach hang duoc khio sat, c6 61 khach hang
nam va 29 khach hang nit. Cac khach hang cé do tudi ttr 25 — 35 tudi, 36 — 45 tudi va trén 45 tudi véi
s0 lugng khao sat 1an luot 1a 45, 42 va 3. V& tinh hinh tai chinh, d6i véi thu nhap hang thang, c6 53
ngudi cé thu nhap tir 10 — 30 tridu dong/thang, 21 ngudi ¢ thu nhap tir 30 - 50 triéu dong/thang, va
16 ngudi c6 thu nhap trén 50 tricu dong/thang (Hinh 1).

Két qua khio sat cho thiy cac nhém khach hang s& ¢ mitc d6 quan tam tdi cac yéu td bat dong
san khac nhau. Do d6, viéc xac dinh BDS can phai dap tmg cac yéu t6 ma khach hang quan tam, khi
d6 khach hang s& c6 thé dua ra cac quyét dinh mua mot cach nhanh chéng.
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#25-35tubi  =36-45tudi = Trén 45 tudi =10-30triu  =30-50triéu = Trén 50 triéu
_ A 18%
——47% 0% |/

a) Theo d6 tudi b) Theo thu nhap
Hinh 1. Phéan bé dit liéu khdo sat khach hang theo do tudi va thu nhdp

Vidu I:

+ Luat 1: Vi tri bt dong san anh hudng dén 90% quyét dinh mua ctia khach hang thuéc Nhom 1.

+ Luat 2: Yéu to giai phap tai chinh khong thé hién su tic dong 16 rang dén quyét dinh mua ctia
khach hang thugc Nhom 4.

Bang 3 tém tit cac lut chinh trong viéc chon bat dong san ciia timg nhém khach hang véi ti 1&
theo timg yéu to ctia bat dong san.

Bang 3. Cac luat chon bat dong ctia timg nhém khach hang theo cac yéu to ctia BDS.

Yéuto | 1 | 2 | 3| 4| 5| 6 | 7| 8| 9| 10| 11| 12
Nhom 1| 0.90 | 0.90 | 0.80[ 0.95| 0.60] 0.80 | 0.85]0.80 | 0.80| 0.60 | 0.75 | 0.30
Nhém 2 [ 0.90 | 0.90 | 0.85] 0.95| 0.85] 0.85[0.85[0.90 | 0.75] 0.80] 0.80 | 0.60
Nhom 3 [ 0.90 | 0.90 | 0.95] 0.95| 0.95]0.95[0.90]0.95| 0.95] 0.95]0.95| 0.65
Nhém 4 [ 0.90 [ 0.90 | 0.90] 0.95| 0.95]0.95[090[095| - | 0.85][095| 0.55
Nhom 5 [ 0.90 | 0.70 | 0.65 0.80 | 0.55] 0.55]0.70]0.95| 0.95] 0.75] 0.80 | 0.60

Thong qua két qua nghién ctru ndy, trong muc tiép theo chung toi s& dé xuat mo hinh tri thirc dé
biéu dién tri thirc trong linh vuc bt dong san trong viéc tim kiém san pham phu hop véi nhu cau ciia
timg nhom khach hang.

4. THIET KE HE TU VAN CHON BAT PONG SAN

4.1. Co sé tri thitc cho hé tw van chon bit dong sin

Mo hinh tri thitc quan hé, Rela-model, 1a mot mé hinh hiéu qué trong viéc biéu dién tri thic
dang quan hé. M6 hinh nay c6 thé tich hop véi nhiéu loai thanh phan tri thic d& ¢ thé tmg dung
trong thuc té. Co sé tri thic cho hé tir van bat dong san duoc xay dung dua trén Rela-model. Bén
canh cac thanh phan ctia Rela-model, mé hinh duoc d& xuat trong bai bao ciing bao gdm nhiing luat
suy luan khong chic chan dé dé xuat duoc nhiimg san phim phu hop véi timg nhom khach hang.

Pinh nghia 1: Mo hinh tri thitc cho viéc tir van chon bat dong sin 1a mot bd ba:

(C, R, Rules)
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Trong d6, C 1a tap cac khai niém trong linh vuc bat dong san, R 1a tip cic quan hé giita cac khai
niém trong tip hop C, va Rules 1a tap cac luat suy dién trong mién tri thirc. Cac luat ndy bao gom
hai loai: luat d& phan loai nhém khach hang giita trén cac thudc tinh ctia ho va luat dé& xac dinh bat
dong san dap ung khach hang.

4.1.1. C —tap cac khai niem

Moi khai niém ¢ € C 1amdt b (4trrs, Prop, Inner-Rel), trong d6: Attrs 1a tap cac thudc tinh cia
khai niém ¢, Prop 1a tap céc tinh chat, va Inner-Rela 1a tap cac quan hé ndi tai gitta cac thudc tinh
trong Attrs cua khai niém c.

Vi du 2: Mot s6 khai niém trong linh vuc bat dong san gdm:

e PHYSICAL - khai niém vé yéu té vat ly ciia mot bat dong san:

Attrs = {location, area, furniture,...}
+ location: dia diém ngo6i nha
+ area: dién tich ngdi nha
+ furniture: tinh trang ndi that ngdi nha
Prop = { [furniture, bedroom), [furniture, bathroom],...}
+ [furniture, bedroom]: s6 luong phong ngi v6i bedroom 1a mot thé hién ciia thudc
tinh furniture € Attrs.
+ [furniture, bathroom]: s6 luong phong tam véi bathroom 1a mot thé hién ciia thude
tinh furniture € Attrs..

Inner-Rela = {thudc}

e CULTURAL - khai niém vé yéu t6 vin hoa ctia mot bat dong san:

Attrs = {children_park, gymnastics_house, swimming_pool, ...}
+ children_park: cong vién tré em
+ gymnastics_house: phong tap gym
+ swimming_pool: ho boi

Prop={}

Inner-Rela = {thuoc}

Trong th}gfc té, cac khai niém s& duoc phan loai thanh hai loai gdm khai niém khach hang C. . va
khai ni€ém bat dong san C, . Trong do, C_ la nhom céc khai niém thé hién thong tin vé khach
hang, chfmg han nhu cac khai niém vé thong tin c4 nhén va thong tin tai chinh, C,  la nhom cac
khai niém thé hién cac thong tin anh hudng ctia BDS, vi du nhu cic khai niém vat 1y va vin héa.

4.1.2. R —tap cac quan hé giita cac khai niem

Tap quan hé R gdm c6 hai loai 1a quan hé phan cap va quan hé khac gitta cac khai niém trong C:

R= Rhirer U Rrelated

, A , A ~ £ . n , re _en , A 7 oy 9 s

Trong do, R, 1a tip cac quan hé phén cap giita cac khai ni€ém, cac quan hé¢ c6 dang “is-a”, vi

du ¢ is-a c, nghia la ¢, 1a mot khai niém con ctia khai niém ¢, (¢, ¢, € C). R 13 tdp cac quan hé
. TR . T C s T b reaed s 1A
gitta cac khai niém, cac quan hé giup cho qua trinh suy luan tim kieém cac kién thuc lién quan cia hé

thong.
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4.1.3. Rules — tdp cdc ludt suy dién ciia tri thirc

Pinh nghia 2: (loai s kién) Céc su kién trong co sé tri thic ctia hé tw van chon BDS gom cac
loai:

1. 0:c(c € C,o laddituong): o 1a mot d6i tuong clia khai niém c.

2. Determine(o) (o 1a mot ddi twong): Poi twong o duoc xac dinh.

3. Determine (c.a) (¢ € C, a la mot thudc tinh ctia thanh phan ctia c): Thudc tinh a ctia khai
niém ¢ dugc xac dinh.

4. ¢, €c,(c, c, € C 0< R): the relation < between two concepts ¢, and c,.

Tap Rules gom hai loai luat: Rules = Rules U Rules . trong do:

e Rules__ la tdp cac luat xac dinh nhom khach hang dua trén cac dic tinh cta ho. Mbi luat »
€ Rules_ 12 mot luat dan c6 dang: h(r) — g(r) véi h(r) 1a tap cac su kién lién quan dén nhiing
thudc tinh cta cac khai ni€ém trong C_ , g(r) 1a tap cac sy kién xac dinh loai khach hang dya trén cac
thudc tinh.

e Rules, latip cac luat xac dinh cac san pham phu hop ddi vé6i khach hang. Cac luat nay la
nhing lut khong chic chin duogc kham phé thong qua viéc khao sat khach hang trong muc 3. Méi
ludt » € Rules, 12 mot luat dan theo dang:

group — {[p, /), Py f)s - [P, 1,1}

voi group 1a nhém khéach hang, fk la mot su kién lién quan dén cac thudc tinh ctia cac khai niém
trong tdp C, . va p la muc do (ti 1€) cho gid tri f, da duoc xac dinh trong muc 3.3 (1 <k <m).

Céc luat trong Ruleshm‘1se la cac lueft‘t dan khong chic chan, gitp xac dinh cac BDS phu hop cho
khach hang dua trén yéu cau va nhu cau cia mdi nhém khach hang.

Vidy 3: Cic ludt dan trong Rules__:

+ Luat 1.1: Néu chua két hon, va cong viée 1a kién tric sw, va muc luong cao, va chua c6 cin
nha nao, thi phan loai la nhom 1.

7, . t¢,.marriage = NO,c job = architect, c,.salary = High, ¢,.house = 0}

— {kind = 1} with ¢, = PROFILE € C_, ¢, = FINANCE € C__

+ Luat 1.2: Néu da két hon, va cong viée 1a gidng vién, va muc luong cao, va chua cé cin nha
nao; thi phan loai 1a nhém 2.

¢

r . {c,.marriage = YES, ¢ job = lecturer, ¢ .salary = High, c,.house = 0}
— {kind = 2} with ¢, = PROFILE < C__, ¢, = FINANCE € C__
Céac luét dan trong Rules

-
1 house: ) 7

+ Luat2.1: Né}l khach hang thg@c nhom 1 thi vi tri ngéi’ nha getm cong vién anh hudng 85% dén
quyét dinh mua, gan phong tap thé hinh anh hudng 85% dén quyét dinh mua.

r, - group =1 — {[0.85, c3.children_park], [0.85, ¢3.gymnastic_house]}

voi¢3 =CULTURAL € C,_

+ Luat 2.2: Néu khach hang thudc nhém 2 thi vi tri ngdi nha anh huéng 90% dén quyét dinh
mua.

r,,: group =2 — {[0.9, c4.location] } v6i ¢4 = PHYSICAL € C,_

+ Luat 2.3: Néu khach hang thudc nhom 2, thi dién tich ngi nha anh huéng 85% dén quyét
dinh mua, tinh trang ndi that anh hudng 85% dén quyéet dinh mua.

r,,: group =3 — {[0.85, cd.area], [0.85, c4.furniture]}
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voi ¢4 =PHYSICAL € C_

Trong thuc té, khi tim kiém nha cho khach hang, hé théng can mét bo dit liéu day dii vé cac san
pham BBS. Do d6, co sé tri thiic ctia hé thong can phai két véi véi bo dit licu dé tim kiém dua trén
mién tri thite. Cau tric clia bd dit liéu ciing can phai t6 chitc dua trén nhig yéu té dnh hudng dén
quyét dinh mua nha. Piéu nay lam cho su két hop giita hé tri thtic tré nén thuan tién hon.

C

4.2. Cac van dé va thuat gidi cho viéc tw vin chon bat dong san

Hé tu van chon bat dong san 1a mot loai hé co sé tri thirc trong linh vuc bat dong san. Hé thong
c6 thé phan loai khach hang thong qua thong tin va phn tich tinh trang tai chinh, tir 46 hd trg khach
hang tim kiém dwoc nhimg ngodi nha phui hop cho nhu cu va kha ning tai chinh ctia ho. Nhimg phan
tich nay hoat dong dua trén cac co sé tri thirc ctia hé thong. DE thiét ké mot hé thong tri thirc nhu thé,
c6 hai van dé duoc gidi quyét:

e Van dé 1: Xac dinh loai khach hang dua trén thong tin thu thap duoc, tir d6 xac dinh kha ning
tai chinh cta ho

e Van dé 2: B¢ xuat san pham BDS dap tmg nhu cau cho khach hang. Yéu cau duoc tim ra
thong qua nhiing thong tin duoc cung cap va suy luan tir hé co s tri thiic ctia hé thong.

Viéc xac dinh loai khach hang dua trén thong tin khach hang duoc thuc hién thong qua cac bo
suy dién trén tap luat Rules_ . Khi khach hang truy cdp vao hé thong, dua trén nhiing thong tin
duoc thu thap tir khach hang nay, hé thong st dung hé co sé tri thic dé xac dinh cac thudc tinh dé
gitip xac dinh nhém khach hang. Sau do, cac gia tri ctia cac thudc tinh duoc trich xuat, két hop cac
suy luén vdi c4c ludt trong Rules_ dé quyét dinh nhém ctia khach hang hién tai. Chi tiét cho giai
phap van dé 1 da duoc trinh bay trong [18].

Sau khi xac dinh dwoc nhém ctia nguoi ding, hé thong thu thap yéu cau tir tim kiém ctia nguoi
dung, va str dung nhing luat trong Rules, dé tim ngdi nha dap tmg ngudi ding. Danh sich cac
san pham dé& xuat huéng dén nhu cau thuc té ctia ctia khach hang, do dé, cac san pham trong danh
sach nay c6 thé 1a mot lya chon t6t mic du né c6 thé khong hoan toan khép véi cac yéu cau do
khach hang dua vao hé thong [18, 19]. Qua trinh tw van viéc chon BDS duogc thuc hién nhu sau:

e Budc 1: Xac dinh nhom khach hang dua trén thong tin ¢4 nhan va tai chinh.

e Budc 2: Thu thap yéu cau tim kiém clia nguoi dung.

e Budc 3: Xac dinh céc luét trong Rules,  duoc st dung:

Luét r trong Rules,  duoc ap dung néu 7 thoa hai diéu kién sau:

1. Gia thiét ctia luat » phu hop véi nhém ciia nguoi ding.

2. Cac dic tinh trong luat » dap tmg véi dic tinh trong yéu cau.

e Budc 4: tir cac luat duoc xac dinh & budc trén, thuat toan xac dinh duoc cac BDS phu hop
nhat trong dit liéu san phdm phu hop nhat véi cac tham sé tim kiém.

4.3. Thiét ké hé tw vin chon bét dong san thong minh dua trén nhu ciu cia khach hang

4.3.1. Kién triic ciia hé thong

Trong muc nay, ching téi trinh bay kién triic chung ctia hé chuyén gia hd tro tu van dau te BDS.
Kién tric hé thong dugc xay dung dua trén kién triic cia hé thong théng minh trong viéc tim kiém
thong tin theo yéu cau. Dong thoi, hé thong c6 thé dua ra cac phan tich, so sanh trong viéc mua cac
BDS.

Hé tu vin chon bat dong san thong minh nay bao gdm mot bd co sé tri thire (CSTT) tich hop véi
CSDL vé cac san pham BBS va thong tin khach hang. CSTT ciia hé thong 14 cac quy tic, quy luat
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Hinh 2. Kién triic hé chuyén gia hé tro tw van dau tw bat dong sdn va gidi phap tai chinh

trong viéc dau tw BDS. Cac quy luat nay duoc thu thap tir chuyén gia va tirkét qua cia viéc khio sat
cac khach hang trong thuc té nhu da trinh bay trong muc 3. Dua vao thong tin khach hang cé thé thu
thap duoc, hé thong s& phan loai khach hang va tir d6 c6 thé dua ra cac san phdm BDS véi cac dic
diém phu hop véi nhém d6i tuong khach hang cing véi cac gidi phép tai chinh tuong vmg. Hé thong
c6 thé gitip khach hang so sanh gitta cac san phim véi nhau theo cac yéu t6 phu hop dé gitip khach
hang c¢6 thé lua chon va hd tro viéc ra quyét dinh dau tu cia khach hang.

4.3.2. Cac chirc néng ciia hé thong

Hé thong duoc xy dung can phai ¢dm bao cic yéu cau clia hé thong thong minh va xay dung
phan mém. Céc tiéu chi nhu sau:

- Tinh day du:

e Heé thong duoc cung cap day di dit liéu vé san phadm BDS. Hé thong c6 thé quan tri cac thong
tin vé didc diém ctia khach hang.

e Hé thong duoc trang bi cac kién thic chuyén gia dudi dang cac luat quy luat, quy tic cho viéc
diu tw BPS. Cac quy lut nay duoc xac dinh thong qua qua trinh khao sat cac khach hang.

- Tinh kha dung: Hé thong c6 thé ho trg cho cac doi tuong sit dung: nguoi sir dung 13 quén tri
vién ctia hé thong va nguoi st dung 1a cac khach hang.

e Dbi véi quén tri vién ctia hé thong: Bén canh cic chic ning clia quan tri hé thong, ddi tuong
nay con c6 thé: Nhap dit liéu vé cac san pham bat dong san theo du an, Nhap thong tin vé cac 1ai
suat, chinh sach clia ngan hang duoc lién két, Theo d&i cc san phadm duoc tim kiém nhiéu, nhém
khach hang. C6 kha ning cp nhit cac quy tic, quy luat ctia co s tri thirc, cac thong tin vé dit lidu
BbS.

e D6i véi khach hang: Bén canh cac chitc ning thong dung ctia nguoi ding, hé thong hd tro cac
chiic ning clia hé thong thong minh trong viéc tw van dau tir BDS, chang han nhur:

+ Tim kiém co ban dua trén cac thong tin duoc nhap vao.

+ Tim kiém nang cao dua trén cac thong tin duoc nhap vao: Goi y cac san pham khac phu hop
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v6i mie thu nhép, dia diém co quan hay cac yéu t6 khac lién quan dén dic diém BDS tac dong dén
quyét dinh dau tu ctia khach hang.

+ Phan tich va Panh gia tai chinh: Lai suat, thoi han vay, Phan tich dong tién tra 1ai va goc theo
thang va nim thong qua cac bang tinh dang ludi hoic cac biéu do, Panh gia chi phi co hi.

+ So sanh cac san pham duoc chon: vé dic diém san phdm théng qua cac yéu to quan trong dbi
v6i khach hang, vé tai chinh thong qua cac s6 liéu nhu Von trr cé, Thu nhap dinh ky hang thang, Lai
suat cho vay, Thoi han cho vay... Tir d6, so sanh va phan tich dong tién tra 14i va gdc theo thang va
nidm doi véi cac san pham duoc so sanh.

Mot s6 hinh anh vé giao dién ctia hé thong tu van chon BPS:
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Hinh 3. Giao dién hé thong
a) Giao dién chitc ndng qudn tri; b) Giao dién chitc ndng tim kiém

5. KET LUAN

Trong bai bao niy, ching t6i da thuc hién viéc nghién ctu xac dinh cac yéu t6 bat dong san tac
dong dén hanh vi mua hang ctia khach hang. Nghién ctu ciing da thuc hién viéc khio sat cac khach
hang trong thuc té dé kham pha cac quy tic vé viéc lua chon san pham bat dong san dua trén cac yéu
t6 d6. Tir do, chuing t6i xay dung mo hinh dé t& chitc co sé tri thic cho hé tir van chon bt dong sin ciing
v6i cac van dé cho viée thiét ké dong co suy dién ctia hé thdng. Hé thong tu van ciing da dugc xay dung
véi cac chirc ning thong minh hd tro cho viéc tim kiém BDS theo nhu cau ctia nguoi ding.

Phuong phéap duoc nghién ctru c6 thé sir dung dit liéu khao sat thuc té tir khach hang dé t6 chic
hé co sé tri thitc. Trong thuc té, két qua ctia cac khao sat c6 thé thay d6i phu thudce vao khu vuc,
phuong phap khio sat. Trong truong hop d6, phuong phap nay van c6 thé ap dung véi nhimg két
qué khao sat khac nhau. Hon thé, phuong phap ciing c6 thé cap nhat cac thudc tinh trong cac khai
niém dé dat duoc nhimg yéu cau trong dit liéu thi truong nha dat.

Trong cac nghién ctu tiép theo, ching toi s& tién hanh cac thit nghiém va khio sat dé danh gia
mtc d6 hidu qua cta hé thong duoc xay dung trong thuc t&. Bén canh dé, chung t6i s& tién hanh cai
tién cac quy trinh cap nhat co sé tri thic ctia hé thong dé hé thong c6 thé dap tmg t6t hon cac muc
dich va d6i tuong khach hang ctia mdi cong ty bat dong san.
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