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TOM TAT— Bai nay trinh bay rng dung weka dé lwa chon tiéu chi danh gid hiéu qua hoat dong cia doanh nghiép kinh doanh
bit ddng san viét nam giai doan 2015-2019. Tir két qua &ng dung WEKA, nhém tac gia phan tich va ludn ban vé d9 tin ciy cia
két qua rng dung, rut ra nhitng nhin xét wu va nhwoc diém dé 1am bai hoc kinh nghiém cho nhirng tng dung WEKA tiép sau.

Tir khéa— Fintech, WEKA, kinh doanh b4t dong san.
1. PAT VAN PE

“B4t dong san 1a kénh trd &n an toan cho tién nhan rdi” 1a twa dé bai viét ding trén bao Céng an nhan din ngay
31/07/2020 [1]. Qua dd, cac chuyén gia kinh té d4 nhin dinh trong béi canh bién dong ctia gid vang, ty gia, lai
sudt, chirng khodn... thi bit dong san dang 1a kénh dAu tw an toan va tiép tuc “hai” ra tién. Tai Viét Nam hién nay,
diu tw bat ddng san dwoc xem 1a kénh dau tw “tra 4n” lam phat hitu hiéu, da thu hut diu tw tir khoan tién nhan
rdi clia cac t6 chirc, cd nhan dén tir nhiéu nganh nghé khac nhau. Truéc khi ra quyét dinh dau tw, nha dau tw phai
can c trén cic thong tin tai chinh doanh nghiép kinh doanh bt dong san dé danh gia hiéu qua hoat dong.

Tuy nhién, véi phwong phap théng ké thi céng, nha dau tw khé thwc hién trén tit ca thong tin tai chinh cta cac
doanh nghiép va phai mat nhiéu thoi gian tham chiéu tinh toan véi do chinh xac khong cao. 'ng dung céng nghé
vao linh vuc tai chinh, nha diu tw c6 thé khao st thong tin trén ving dir liéu 1én mot cdc nhanh chéng, chinh xac
dé kip thoi ra quyét dinh dau tw, nAm bit co hoi dau tu.

Giai doan (2015 - 2019) 1a giai doan ma thi tridmg bat dong san Viét Nam phat trién twong d6i 6n dinh. Ung
dung céng cu WEKA d€ lwa chon tiéu chi danh gia hiéu qua hoat dong ctia doanh nghiép kinh doanh bit dong san
Viét Nam trong giai doan (2015 - 2019) dé tw vin dau tw, lwa chon va ra quyét dinh diu tw, diy cling 1a mot
trong nhirng rng dung cong nghé tai chinh phu hop trong thoi dai cong nghiép 4.0.

II. CAC KHAI NIEM

Hiéu qua hoat déng ciia doanh nghiép dwoc minh chirng qua nhiéu loai chi sé c6 lién quan dén ngudén lwc cla
doanh nghiép. Trong pham vi nghién ct*u nay, nhom tac gid chon cac chi tiéu co ban nhw sau: lgi nhuin sau
thué/doanh thu; lgi nhuén trén tai sdn - ROA; lgi nhuén trén von chi s& hitu - ROE; ting tredng doanh thu hang
ndm; thu nhap trén mdi cd phiéu - EPS; loi nhuan trén v6n dau tw - ROIC.
A. LO'I NHUAN SAU THUE/ DOANH THU
Loi nhuan sau thué/ doanh thu, con dwoc goi 1a ty suit lgi nhuin trén doanh thu, 13 mot ty s6 tai chinh dung dé
theo déi tinh hinh sinh lgi cia doanh nghiép, chi tiéu nay phan anh quan hé gitra lgi nhuén rong va doanh thu
cta doanh nghiép [2].
Ty sudt loi nhuan trén doanh thu trong mot ky nhat dinh dwoc tinh bang cach 14y loi nhuin rong hoic lgi nhuan
sau thué trong ky chia cho doanh thu trong ky. Pon vi tinh 12 %. Ca lgi nhun rong 14n doanh thu déu c6 thé 14y
tlr bdo cdo két qua kinh doanh ctia cong ty.
Céng thirc tinh ty s6 nay nhw sau:
Loi nhuén rong (hodc loi nhuin sau thué)

Doanh thu

Ty s0 lgi nhuén trén doanh thu = 100 X

Ty sudt nay cho biét lgi nhuin chiém bao nhiéu phin trdm trong doanh thu. Ty s6 nay mang gia tri dwong nghia
1a doanh nghiép kinh doanh c¢6 14i; ty s6 cang 16n nghia 1a 13i cang 16n. Ty s6 mang gia tri &m nghia 13 doanh
nghiép kinh doanh thua 18.

* Tac gia didu phdi (Corresponding Author)
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Tuy nhién, ty s6 nay phu thudc vao dic diém kinh doanh cta tirng nganh. Vi thé, khi theo déi tinh hinh sinh lgi
ctia doanh nghiép, ngudi ta so sanh ty s6 nay cta doanh nghiép véi ty sd binh quin cia toan nganh ma doanh
nghiép d6 tham gia. Mat khdc, ty s6 nay va sd vong quay tai san cé xu hwdng ngwoc nhau. Do d6, khi danh gia ty
s6 nay, ngudi phan tich tai chinh thwong tim hiéu né trong sw két hgp véi sd vong quay tai san.

B. TY LE TANG TRUONG DOANH THU

Ty 1é ting trwdng doanh thu con cé tén tiéng Anh 1a Sale Growth Ratio, “Revenue Growth Rate”, “Revenue

Growth Ratio”. Ty 1é ting trwdng doanh thu cho biét méc ting trwdng doanh thu twong ddi (tinh theo phin

tram) qua cic nam. Ty 1é€ nay nhé hon khong dong nghia v&i tang trwedng Am [3].
X

/
Tinh ty 1€ tang trudng doanh thu hang ndm = [(E) Y~ 1| x 100

Trong do: - f: Doanh thu ndm cudi ky;
- s: Doanh thu nim dau ky;
- y: s0 ndm trong Ky.

Doanh nghiép c6 ty 1é ting trwdng doanh thu cao thwdng dang trong giai doan phat trién manbh, thi phin ting
hodc dang mé rong kinh doanh sang céc thi trweong, hodc linh viec méi. Tuy nhién ty 1é ting trwdng doanh thu
cao khong nhit thiét di kém véi ty 1é ting trwedng loi nhuén cao. Tuy vao xu hwéng cia ty 18 ting tredng doanh
thu ma mic ting tredng dwoc danh gia 1a bén virng, khong 6n dinh, phi ma hay tudt doc.

Nhitng doanh nghiép cé mic ting trwedng doanh thu 6n dinh & mic cao ludn dwoc cic nha dau tw dic biét quan
tam.

C. LO'I NHUAN TREN TAI SAN - ROA

Chi s6 ROA (Return on Asset) 1a chi s8 tai chinh cho biét ty suit loi nhuén trén tai san, thé hién mdi twong quan
gitra mic sinh loi nhuén cta cong ty so véi tai san ma céng ty d6 da cé va dau tw. Chi s6 ROA nay cho thiy hiéu
qua cdng ty trong viéc dau tw qua nhirng tai san va thu lai lgi nhudn nhw thé nao [2].

Céng thirc tinh chi s6 ROA:

Loi nhuén sau thué

ROA X 100%

Td&ng tai san binh quin

Chi s& ROA cho ta biét duwgc doanh nghiép kiém dwgc bao nhiéu tién va hwdng loi nhuin 1a bao nhiéu trén 1
dbng tai san. B&i vi tai san cia mot cong ty dwoc hinh thanh tir vén vay va vén chi s& hiru, do d6 ROA chinh la
thwéc do hiéu qua cta viéc chuyén hoa s6 von dau tw thanh lgi nhuén.

Chi s6 ROA cang cao cho thiy céng ty dang kiém dwoc nhiéu tién hon trén so tién diu tw it hon. Do d6 trén san
chirng khoan, c6 phiéu ctia doanh nghiép nao cé chi s ROA cao ludn dwoc wa chudng hon.

D. LO'I NHUAN TREN VON CHU SO’ HO'U - ROE
Chi s6 ROE (Return On Equity) 1a chi sé tai chinh cho biét ty suat loi nhuin rong trén vén chu s& hiru. Nén doi
khi chi s6 nay con dwoc goi nhanh 1a chi s6 lgi nhuin trén vén chi. Py la mot trong nhirng chi s6 quan trong, do
lworng mirc d6 hiéu qua trong viéc st dung von chi s& hitu cia doanh nghiép [2].
Coéng thirc tinh chi s6 ROE:

Loi nhuén sau thué ky nay

ROE = x 1009
Vén chi s& hiru binh quin %

Nha d4u tw dic biét chi y t&i chi sd ROE, vi chi s6 nay cho biét véi s6 von ma chi s& hitu bo ra thi doanh nghiép
sé thu dwoc bao nhiéu phin tram lgi nhuan. Doanh nghiép c6 ROE cao va luén duy tri dwoc & mic n dinh, dong
nghia véi viéc doanh nghiép da st dung vén mot cach hiéu qua.

E. THU NHAP TREN MOI CO PHIEU - EPS

Chi s6 EPS (Earning Per Share) 1a chi s& tai chinh cho biét thu nhap trén mdi c6 phiéu. C6 nhiéu cach hiéu khac
nhau vé EPS, n6 c6 thé 1a mot bién sd quan trong khi tinh todn gia c6 phiéu, hay 1a mot chi sd tai chinh quan
trong khi dau tw chirng khoén, hodc c6 thé 12 13i co ban trén mdi cd phi€u. Nhin chung, nha diu tw c6 thé hiéu chi
s6 nay 1a phan loi nhuan sau thué trén mai c6 phiéu thwdng cia cac cd dong, sau khi da trir di cac khoan c6 tirc
wu dai. Chi s6 nay dong vai tro quan trong trong viéc cdu thanh nén hé s6 P/E. [2].

Dé tinh duwgc chi s6 EPS co ban clia mdt cong ty, doanh nghiép thi can phai c6 bang can ddi k& toan va bao céo
két qua kinh doanh. Nhitng s6 liéu dé thiét 14p cong thirc tinh bao gom:

e Tdng s ¢ phiéu thwong dang lwu hanh binh quan
e Loinhuin sau thué
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e Chitra c0 tirc wu dii (néu co)
Céng thirc tinh chi s6 EPS:

Loi nhuén rong sau thué — C6 tirc ¢ phiéu wu dai
EPS = ——F—F—— N : S A
Tong s6 co6 phiéu thwong dang lwvu hanh binh quan

EPS 12 mot chi s8 téng hop phan anh két qua kinh doanh ctia doanh nghiép. Ttr d6, giup cac nha diu tw c6 thé dé
dang hiéu va so sanh gitra cac loai ¢6 phiéu. Thuwdong thi nhitng doanh nghiép nao cé EPS cao hon sé thu hit dwoc
nhiéu sw dau tw hon.

F. F. LO'I NHUAN TREN VON PAU TU - ROIC
ROIC (Return on Invested Capital) 1a mot chi sé tai chinh cho biét ty suit lgi nhuén trén vén dau tw, thé hién mic
d6 sinh loi trén mot dong von dau tw. Chi sd nay gidp cic ¢ dong thdy rd dwoc gia tri cia doanh nghiép ting hay
giam.
Céng thirc tinh chi s6 ROIC:

Loi nhuén sau thué ky nay

ROIC = — - % 1009
Téng von chi sé hitu + no dai han o

Doanh nghiép dwoc danh gia 1a dang hoat dong c6 ting trwdng khi ROIC 210%. Néu thiy chi s6 ROIC ting lién
tuc theo tirng ndm va ludn & trén mc 10% thi ¢6 thé dau tw.

III. PHUO'NG PHAP LU’A CHON TIEU CHi PANH GIA HIEU QUA HOAT PONG

D& lwa chon tiéu chi danh gi4 hiéu qua hoat dong ctia doanh nghiép d4u tw b4t dong san Viét Nam trong giai doan
(2015 - 2019), nhém tac gia phan cong thwc hién cac phan hanh nhv sau:

e Tai théng tin tir https://www.cophieu68.vn vé bao céo tai chinh ctia 64 doanh nghiép Viét Nam trong
khoi nganh diu tw bit dong san trong 5 nidm (2015-2019); s dung bang s6 liéu chinh thic bao gdom
320 bd chi s6 vé cac chi tiéu tai chinh: ROA, ROE, ting trwdng doanh thu hang nim, ting trwdng EPS
hang nam.

e Dinh dang lai dit liéu sang CSV (Phu luc 1. Pinh dang 295 b chi s6 hun luyén; phu luc 2. Dinh dang
25 b chi so tap thir)

e Tap hop va dung Pycharm rit ra cac chi sé tai chinh mong mudn, cu thé 1a tir dong 13 dén 18 twong
rng trong tirng file.

e Tién hanh phan dinh cic b chi tiéu vao 3 nhém good - fair - bad (hoat déng t6t - trung binh - kém)

nhw sau:

o Dung chirc ning cluster trong Weka dé rut ra goi y vé phan bd 16n dén nho trong cic chi tiéu.
Tai bwéc ndy nhém chia ngiu nhién bd s6 liéu thanh 24 nhém. Tl goi y phan loai va gia tri
trung binh trong tirng nhém cia weka, nhém c6 thé c6 céi nhin t6ng quan vé top nhirng bo chi
s6 tét nhat, kém nhat va trung binh ctia nganh.

o Sau d6, nhom tién hanh xem xét tirng bd chi tiéu mdi ndm clia tirng doanh nghiép dé tién hanh
gan lan lwot cAc mirc phén loai good - fair - bad

o Vi miu kha nhé, nhém chon 295 b s6 liéu 1am tap huin luyén trong &ng dung Classify (tree -
J48) trong weka. Con lai 25 b6 s6 liéu sé dwoc st dung lam tip thi.

Théo ludn nghién ctru

Nhin xét, két luin

IV. KET QUA THU NGHIEM VA BAN LUAN

Khi chay cluster trén bd s6 liéu [3], chia thanh 24 nhém va ra dwgc két qua theo bang bén dwdi. Can ci theo gid
tri binh quin cta cdc nhém do Weka gén, c6 thé phan dinh dwgc 3 mic hiéu qua hoat déng tét - trung binh -
kém phl hgp hon véi tinh hinh chung cia nganh. Két qua thé hién qua Bang 1.

Sau d6, quay lai bang sd liéu chinh thirc bao gom 320 bé chi sd, tién hanh gan cac gia tri (good, fair, bad) cho
tirng bo chi sé. Tiép theo, chia bd chi s6 thanh 2 tip tin: tip hudn luyén (295 bd chi s8) va tip thir (25 b chi s6).
Sau khi dwa T4ap huin luyén vao Weka, dung Classiy (Tree => K48) tra vé két qua nhw Bang 2.
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Bang 1. Bdng biéu hwéng din

Attribute | Full 0 1 2 3 4 5 6 7 8 9 10 11
-320 -1 -1 -5 -7 -46 -5 -4 -1 -6 -1 -31 -1
pre tax 0 -0z -50 074 -0.7 0.03 0.49 -1 347 041 -03 017 244
after tax -0.1  -02 -50 0.62 -0.7 0.01 043 -1 347 037 -03 014 244
roa 0.03 -0.1 0 003 -02 001 021 -01 061 0.03 -03 0.03 0.01
roe 0.06 208 -01 0.08 -08 001 048 -01 079 008 -08 011 0.02
roic 01 -03 -60 1.02 -0.7 0.01 1.18 -1 196 046 -0.2 0.2 11.8
growthrat 7.04 -01 -09 -04 -0.1 0.37 28 -0.1 408 0.14 2036 0.28 -0.4
esp 0.12 0 -32 -01 -11 -05 122 -22 0 5.38 -26  0.19 0
note bad bad bad bad bad good bad good fair bad @ fair = bad
Attribute Full 12 13 14 15 16 17 18 19 20 21 22 23
-320 -9 -2 -2 -2 -3 -13 52 -24 -12 -8 -29 55
pre tax 0 035 -13 208 -14 -75 0.9 03 034 01 -02 045 0.12
after tax -0.1 028 -13 188 -19 -71 0.17 03 032 008 -02 039 01
roa 0.03 0.08 -04 0.02 -05 0 0.04 0.1 0.13 0.02 -0.1 0.09 0.02
roe 0.06 021 -45 0.06 -0.7 0.27 0.11 0.1 0.23 005 0.08 0.21 0.06
roic 0.1 042 -39 294 -29 -54 0.26 04 064 011 -0.2 0.8 0.14
growthrat 7.04 259 -06 -08 -02 -0.6 0.4 04 026 0.78 04 0.66 1.08
esp 0.12 189 1.7 097 -57 -14 135 0.1 05 248 -04 0.6 0.09
note good bad fair bad bad fair @ good good fair bad @ good fair

Bang 2. Két qud dwa tdp hudn luyén vao Weka, diing Classiy (Tree => K48)

=== Run information ===

Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2 Relation:  trail3_train295_6facts_2
Instances: 295

Attributes: 7

after tax roa

roe roic growth esp class

Test mode: evaluate on training data

=== Classifier model (full training set) ===

]J48 pruned tree

roa <= 0.02

| roe <=0.0439: bad (90.0)

| roe >0.0439

| | roa<=0.01: bad (11.0/1.0)
| | roa>0.01

| | | roic <=0.12

| ||| roe<=0.071:bad (9.0)
||]]roe>0.071: fair (7.0/1.0)
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| | | roic>0.12: fair (16.0/1.0) roa > 0.02
| roe <= (0.1832

| | roe <= 0.1534: fair (92.0)

| | roe > 0.1534

| | | ->after tax <= 0.44

| | | | roa <=0.13: fair (19.0/1.0)
| ||| roa>0.13: good (2.0)

| | | ->after tax > 0.44: good (3.0)
| roe > (0.1832

| | esp <=-0.22: fair (4.0/1.0)

| | esp>-0.22

| | | roa<=0.06

| | | | growth <= 0.36: good (2.0)

| | | | growth > 0.36: fair (2.0)

| | | roa> 0.06: good (38.0)

Number of Leaves : 13 Size of the tree: 25

Time taken to build model: 0.02 seconds

=== Evaluation on training set ===

Time taken to test model on training data: 0.01 seconds
=== Summary ===

Correctly Classified Instances 290 98.3051 %
Incorrectly Classified Instances 5 1.6949 %

F-Measure MCC ROC Area PRC Area Class

0.957 0.000 1.000 0957 0.978 0.975
0.982 0.005 0.991 0982 0986 0978
0.993 0.025 0.971 0993 0982 0.966
Weighted Avg. 0.983 0.014 0983 0983 0.983

=== Confusion Matrix ===
a b c <-- classified as

450 2| a=good0109 2| b=bad 01136 c=fair

0.999
0.999
0.997
0.972

0.992
0.997
0.995
0.998

good
bad
fair

0.995

Ung dung phan mém WEKA trén tap thit (25 bo chi s6), dung Classiy (Tree => K48). (5 good - 10 fair - 10 bad).

Danh séich cac b chi sd dwgc lwa chon theo Bang 3.

Bang 3. Danh sdch cdc bd chi s6 dworc lwa chon chay tdp thir

companylafter tax| roa | roe |roic|growth|Esp|class
CEO 0.25| 0.08) 0.2076| 0.42] 0.14]| 1.01|good
DXG 0.4 0.16/0.3131] 0.75 1.67| 1.01|good
IDV 0.73] 0.13] 0.4682| 2.88 1.32| 0.83|good
IDV 0.67] 0.15 0.6127| 2.42 1.77| 1.67|good
D2D 0.49] 0.18/0.4707] 1.3 1.7] 3.16/good
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FLC 0.17| 0.06] 0.1237| 0.23 0.15] 0.15] fair
DRH 0.65| 0.08)0.1109] 0.77| -0.42| 3.51] fair
LGL 0.06] 0.04| 0.0992| 0.08 0.1]-0.36 fair
KBC 0.41] 0.04/0.0737| 0.69] 0.34| 0.93| fair
IJC 0.19] 0.03/ 0.1342] 0.3 0.33] 0.24| fair
IDI 0.04/ 0.05]0.1172| 0.05 0.22]-0.49| fair
NTL 0.14] 0.06/ 0.1018| 0.19 1.37| 0.11] fair
NLG 0.17] 0.07] 0.1366| 0.25 1] 0.67| fair
REE 0.35 0.1 0.1381| 0.53 0.01] -0.2| fair
TDC 0.08] 0.02/ 0.1069| 0.11 0.28] 0.01] fair
HAG -1.85] -0.1-0.2281|-2.08] -0.61]-66.2| bad
DTA 0.01]0.0006| 0.0013| 0.01] -0.22{ 0.77| bad
DLR 0.01] 0.01] 0.0246| 0.01 1.3 0| bad
ITA 0.01/0.0019| 0.0008| 0.02 1.48]-0.02| bad
ID] 0.0024/0.0001| 0.0001 0 -0.49 0| bad
PFL -0.2| -0.04{-0.0578|-0.21 6.51 0| bad
SHN 0.02] 0.02| 0.0418| 0.02 1.84] 1.19| bad
SJS -7.65] 0.02| 0.0678/-0.75] -0.91] -1|bad
UDC 0.01] 0.01}0.0716| 0.01] -0.11}-0.56| bad
CLG 0[0.0008] 0.0032|0.008]  0.11]-0.46| bad

Ung dung phan mém WEKA trén tap tht (25 bd chi s6), dung Classiy (Tree => K48), két qua theo bang 4.
Bang 4. Két qud dwa tdp thir vao Weka, diing Classiy (Tree => K48)

=== Run information ===

Scheme:weka.classifiers.misc.InputMappedClassifier -1 -trim -W weka.classifiers.trees.J48 -- - C 0.25 -M 2
Relation: trail3_train295_6facts_2 Instances: 295

Attributes: 7

after tax roa

roe roic growth esp class

Test mode: user supplied test set: size unknown (reading incrementally)

=== (Classifier model (full training set) === InputMappedClassifier:

J48 pruned tree

roa <= 0.02

| roe <= 0.0439: bad (90.0)

| roe > 0.0439

| | roa<=0.01: bad (11.0/1.0)

| | roa>0.01

| | | roic<=0.12

| | | roe <= 0.071: bad (9.0)

| | roe > 0.071: fair (7.0/1.0)

| roic > 0.12: fair (16.0/1.0) roa > 0.02
oe <=0.1832

roe <= 0.1534: fair (92.0)

roe > 0.1534

| ->after tax <= 0.44

| | roa <= 0.13: fair (19.0/1.0)
| | roa>0.13: good (2.0)

| ->after tax > 0.44: good (3.0)
oe >0.1832

| esp <=-0.22: fair (4.0/1.0)

| esp >-0.22

| | roa<=0.06

| | | growth <= 0.36: good (2.0)
I

!

i

I
I
I
I
I
I
I
I
I
I

| | growth > 0.36: fair (2.0)
| roa > 0.06: good (38.0) Number of Leaves : 13
ze of the tree: 25

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
S
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Attribute mappings:

Model attributes Incoming attributes

(numeric) after tax --> 1 (numeric) after tax (numeric) roa  --> 2 (numeric) roa

(numeric) roe  --> 3 (numeric) roe (numeric) roic --> 4 (numeric) roic

(numeric) growth --> 5 (numeric) growth (numeric) esp --> 6 (numeric) esp

(nominal) class --> 7 (nominal) class Time taken to build model: 0.01 seconds
=== Evaluation on test set ===
Time taken to test model on supplied test set: 0 seconds

=== Summary ===
Correctly Classified Instances 25 100 %
Incorrectly Classified Instances 0 0 %

Kappa statistic 1

Mean absolute error 0.0062
Root mean squared error0.0277
Relative absolute error 1.479 %

Root relative squared error 5.9585 %

Total Number of Instances 25

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC

1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 good

1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 bad

1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 fair
Weighted Avg. 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000
=== Confusion Matrix === a b ¢ <-- classified as

500| a=good0100]| b=bad 0010 | c=fair

Két qua wéc lwong dwoc biéu dién qua cAy quy luat trong Hinh 1.
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Hinh 1. Cdy quy ludt vé tiéu chi ddnh gid hiéu qud hoat ddng ctia cdc doanh nghiép bdt déng sdn tir 2015- 2019

A. PHAN TICH KET QUA THU’ NGHIEM
Tiéu chi danh gia hiéu qua hoat dong ctia cic doanh nghiép Viét Nam kinh doanh bit dong san tir 2015- 2019
qua cay quy luit dwoc hiéu nhw sau:
Phia bén trai:
Doanh nghiép c6 chi s6: ROA<= 0,02 va ROE <= 0,0439 thi kém
Doanh nghiép c6 chi s6: 0,01 < ROA <= 0,02 ; va ROE > 0,0439 va ROIC > 0,12: trung binh
Doanh nghiép c6 chi s6: 0,01 < ROA <= 0,02 ; ROIC <= 0,12 va ROE > 0,071: trung binh
Doanh nghiép c6 chi s6: 0,01 < ROA <= 0,02 ; ROIC <= 0,12 va ROE < 0,071: kém
Phia bén phai
e Doanh nghiép c6 chi s8: ROA > 0,02; 0,01534 <= ROE < 0,1832: trung binh
e Doanh nghiép c6 chi sé: ROA > 0,02; 0,01534 < ROE < 0,1832 va lgi nhuan sau thué > 0,44 thi tét
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e Doanh nghiép c6 chi sé: ROA > 0,13; 0,01534 < ROE < 0,1832; loi nhuén sau thué <= 0,44 thi t6t

e Doanh nghiép c6 chi s6: ROA <= 0,13; 0,01534 < ROE < 0,1832; lgi nhuin sau thué <= 0,44 thi trung
binh

e Doanh nghiép c6 chi s6: ROA > 0,06; ROE > 0,1832 va esp > -0,22 thi tot

e Doanh nghiép c6 chi s8: ROA <= 0,06; ROE > 0,1832, esp > -0,22 va growth > 0,36 thi trung binh

e Doanh nghiép c6 chi s8: ROA <= 0,06; ROE > 0,1832, esp > -0,22 va growth <= 0,36 thi good

B. THAO LUAN KET QUA THU’ NGHIEM

U'ng dung phian mém WEKA trén Cluster dé lwa chon thudc tinh trén ving dit liéu xac dinh 1a mét trong nhitng
rng dung phén tich tai chinh doanh nghiép hién dai phut hop v&i cong nghé ngay nay. Tuy nhién, trong bat ky mo
hinh wéc lwgng nao ciing déu c6 nhirng wu diém va han ché nhit dinh.

UJu diém:

e ['ng dung phan mém WEKA dé lwra chon thudc tinh trén viing dit liéu 1én mét cach nhanh chéng,chinh
xac, didu ma khong dé dang thuwc hién dugc véi phwon phap thi cong truyén théng.
e [’'ng dung phian mém WEKA dé lwa chon thudc tinh trén ving dit liéu 1é6n mot cach khach quan, khoa
hoc, khong 1é thudc vao cam tinh.
e ['ng dung phan mém WEKA khi cho két qua nghién ctru c6 danh gia mtc dd chinh xac ctia md hinh
(trong nghién ciru nay la 98.3051 %, sai s6 1.6949 %)
Han ché:

e Theo nhw phan tich ciy quy luat & trén, mo hinh van chira mot diém kha vo ly tai nhanh trai khi
Growth th4p lai dwgc phan loai thanh Good trong khi cao lai phan thanh Fair. Ngoai ra, mé hinh van
chwa dwgc xem 13 hoan thién va cin phat trién thém. Nguyén nhain cé thé xuit phat nhitng 1y do sau
day:

e  MAu huin luyén con kha nhé, chi 295 bd s6 liéu.

e SO lwgng cac bo chi tiéu tai chinh dwoc phén loai vao 3 nhém ciing chwa ly twéng. Cu thé 47-137-111
b6 chi s6 ing v&i tirng nhém Good - Fair - Bad. M6 hinh huén luyén ly twéng nén c6 sé6 mau bing nhau
& tirng nhém. D4y mot phan xuit phat tir Iy do khach quan thi trweong, tinh hinh hoat déng kinh doanh
clia cac doanh nghiép trong mau.

e Viéc phan loai Good - Fair - Bad van con nhiéu yé&u t6 chii quan. P8i véi nhitng trudng hop sé liéu rat
cao hoic rat thap, viéc phan loai 1a vd cung dé dang, tuy nhién, c6 kha nhiéu treong hop doanh nghiép
dat két qua rat tét & mot s chi tiéu, nhwng lai kha thip & nhirng chi tiéu con lai. Do d6, viéc danh gia
tré nén cht quan va gy anh hwéng 1én qua trinh rdt ra két luin cta phan mém.

e SO lwong cac chi sé tai chinh ¢ thé dwa vao danh gia tinh hinh kinh doanh ctia mét doanh nghiép 1a
kh4 nhiéu, do d6, viéc lwa chon céc chi s6 dugc dung trong mé hinh nay cfing cé sw can nhic chi quan.

e Chi s6 Growth (ting trwdng doanh thu) bién dong kha 1&6n qua cidc ndm & cac doanh nghiép, diéu nay
c6 thé gy anh hwdéng dén két luan cia phan mém. C6 kha nhiéu doanh nghiép du rang tc do ting
twéng khong cao nhwng nhitng chi s6 khac déu rat tdt nén theo nguyén tic vin dwoc xép vao nhém
Good, trong khi c6 mot s6 doanh nghiép cé tang tredng doanh thu cao, nhwng chi 1a phan dnh sy phuc
hoi tir tinh trang hoat déng kém hiéu qua trwdc do, nén chi dwoc x€p vao nhém Fair.

T4t ca nhitng han ché nay c6 thé duwgc khic phuc, néu khdo sat thém nhiéu bd chi sé nira.

V. KET LUAN

Ung dung phan mém WEKA trén Cluster dé lwa chon thudc tinh trén viing dit liéu 16n 12 mdt trong nhitng ng
dung cdng nghé dé€ phan tich tai chinh doanh nghiép phu hop véi cong nghé ngay nay. Nhom tac gia da van dung
WEKA dé xac dinh tiéu chi danh gid hiéu qua hoat dong ctia doanh nghiép kinh doanh b4t dong san Viét Nam
trong giai doan (2015 - 2019). Pay ciing la mdt trong nhitng *ng dung cda Fintech trong linh vyc tai chinh va
dau tu.
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USING WEKA TO DETERMINE CRITERIA IN ASSESSING THE PERFORMANCE

ABSTRACT— This research uses WEKA application to select criteria to evaluate the performance of real estate businesses in
Vietnam in the period 2015-2019. From WEKA application results, the authors analyze and discuss the reliability of the
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application results, conclude pros and cons to form lessons for the next WEKA applications.
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