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Tém tit. Bai bdo nay dé xuét ing dung thuat toan mo dé du doan tidm ning viéc lam trong linh vic xay
dung tai Viét Nam, dya trén hai yéu t6 chinh 1a ning lyc va tudi tic ctia nguoi lao dong. Nganh xdy dung
dong vai tro quan trong trong su phét trién kinh té, nhung dang d6i mit véi thach thic thiéu hut lao dong
tré va sy khong ddng déu vé trinh d6. Ching t6i thu thap thong tin vé tudi tac va trinh d6 chuyén mén, sau
d6 xay dyng mé hinh du doan st dung logic mo véi cac ham thanh vién duogc thiét ké riéng, trién khai trén
phan mém Mathcad Prime. Két ‘qua cho thiy mé hinh dat do chinh xac kha quan (vi du: 85% trong cac
truong hop thir nghiém), cung cap thong tin hitu ich cho viée tuyén dung va phan bo nhan Iyc. Nghién clru
nay gop phan t6i wu hoa quan 1y ngudn nhan luc trong nganh xay dung bang cach xir 1y hiéu qua cac yéu
t6 khong chic chan.

Tir khéa. logic md, mé hinh du doan, quan 1y ngudn nhan luc, thi truong lao dong xay dung, nganh xay
dung Viét Nam.

1. GIOI THIEU CHUNG

Dy doan tiém ning viéc 1am dya trén nang luc va tudi tic ciia ngudi lao dong dong vai trd quan trong
trong qua trinh tuyén dung va phat trién nguén nhan lyc, dac biét tai Viét Nam, noi nganh xay dung dang
g6p phan 16n vao sy phat trién kinh té va do thi héa. Tuy nhién, viéc dua ra du doan chinh xac va dang tin
cdy trong linh virc nay doi hoi su xtr 1y cac yéu t6 khong chéc chin va mo hd, ching han nhu kinh nghiém,
k¥ nang va bién dong cua thi trudng lao dong, von khé dinh lwong bang cac phuong phap truyén thong [1].
Trong bdi canh do, thuat toan mo da duoc danh gia cao va sir dung rong rii trong linh vuc tri tué nhan tao
dé xtr 1y dir lidu khong chinh xac va khong 1 rang [2]. Du vdy, (ng dung cua thudt toan mo trong du doén
tiém ning viéc lam dya trén nang luc va tudi tac clia nguoi lao dong van con han ché, tao ra mot khoang
trong nghién ctu Can duogc khai thac.

Logic md 1a sy téng quat hoa cua logic Aristotelian truyen théng trong truong hop su chén thyce duoc
xem nhu mot bién ngdn ngit, co thé nhan cac gia tri nhu "rat chan thuc," "twong dbi chan thuc," "khong
qua sai 1éch," [1]. Nhiing gi4 tri ngdn ngir ndy duoc hiéu 1 cic tdp md cho phép mé hinh hoa cac yéu t6
khong chic chidn mét cach linh hoat [2]. Dé giai quyét cac van dé thuc té nhu du doan tiém ning viée lam,
cac phan mém nhu MATLAB [3] va fuzzyTECH [4] da dugc sir dung giup xay dung cac mé hinh mo cho
cac hé thong trong k¥ thuat va kinh té [5]. Tuy nhién, trong pham vi cac khoa toan hoc co ban hodc nghién
ctru ngan han, viéc st dung nhitng cong cu nay tr6 nén khong phu hop do yéu cau thoi gian hoc hoi va do
phure tap cao, dac biét véi nguoi mai bat dau. Nham khéc phuc han ché nay, nghién ctru dé xuét st dung
Mathcad Prime [6], mot phan mém pho bién voi giao dién than thién va toc do xir Iy nhanh, dé trién khai
cac phuong phap logic mo.

Trong Iy thuyét mo, bién ngdn ngit "chan that" dong vai tro dic biét. Khac véi logic truyén théng— noi
bién nay chi nhén gié tri "ding" hodc "sai" — logic m& dinh nghia sy chan that trong khoang [0, 1], dua trén
hé théng nguyén tic linh hoat[1]. Chang han, Baldwin [5] dé xuit cac ham dé xac dinh gid tri "ding" va
"sai" trong ngdn ngit truyén thong, nhu cong thirc (1):

{,utme(x): X

:ufalse(x):]'_x (1)

Pé mo ta mirc do cta bién logic mo "dang" va "sai," cac tir trang tir nhu "hoi hoi" hay "rat" dugc str dung,
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tao ra cac thuat ngir nhu "hoi hoi chén that," "rt sai," hay "rat rat chan that." Ham thanh vién cho céc thuat
ngit nay duogc xac dinh thong qua phép tép trung (binh phuong gia tri ham thanh vién) va phép gian no (lay
can béc hai), nhu sau (2):

Fgery e (X) = (1= %) @
Homore or tess fatse ( X) = (1= x)%

Hoery e (X) = N

Fovery very ruer ( X) = X2

Céc ham (2) thanh phan nay duoc minh hoa trong Hinh 1:

A

Hirue (I)
Hfatse ()

Ju'very _false (I)

. O a— f f f f — ———paaN > Ju'very_uery_tnw(m)
oo 01 02 03 04 05 06 07 08 09 10

Hinh 1: Cac ham thanh phan biéu dién mirc 6 danh gia “dung” va “sai” trong logic mo.
Chu thz:ch.' truc ){bié,u~ thi gid tri bién ngon ngz}”chdn that' (x €[0, 1]), truc Y biéu ti{,i do thuoc (u(x) €/0, 1]). Puong
cong lan luot biéu dién cac ham thanh vién: 'rat sai', 'hoi sai', 'hoi chan that', va 'rat chan that'.
Xét A va B 12 hai bién logic md véi ham thanh vién pA(x) va pB(x), trong d6 x € [0,1], cac phép toan logic
mo nhu hop (OR - V), hdi (AND - A), pht dinh (NOT - A) va lién hé (=) dugc thuc hién theo cac cong
thirc (3) sau:

— 3
ﬂAAB(X)_mm(ﬂA(X)’ﬂB(X)) ®)
Havg (X) max( (X)’IUB (X))

Hz (%) =1= g1, (X)

Mo (X) = max (1= 11, (X), 5 (X))

Néu nhitng ham nay dugc xac dinh theo phuong phép phén tich, viéc tinh toan c6 thé phirc tap; tuy nhién,
trong Mathcad Prime cac tdp mo roi rac dugc biéu dién dudi dang ma tran hai cot, gitp don gian hoa quy
trinh [6]. Cac phép toan logic chinh dugc thuc hién thong qua cac mo-dun chuong trinh nho, tang tinh hi¢u
qua.

Co s tri thirc mo 12 tap hop cac quy tic md "Néu - thi", xac dinh mbi quan hé giita dau vao (nhu tudi tac,
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nang luc) va dau ra (tiém nang viéc lam), vdi dinh dang téng quat:
Néu <diéu kién ciia cong thire>, thi <két ludn ciia cong thirc> (@)

Tién dé cuia cong thirc st dung biéu thire "X 1a <gia tri>", trong do <gia tri> 1a thudc tinh ngdn ngtr duoc
biéu dién dudi dang tdp mo [2]. Céc tir khoa nhu rat," "gan nhu'" hay"tuong doi 51" didu chinh mirc do. Két
luan ctia quy tic (hay con goi la két qua) dugc biéu dién bang cach sir dung biéu thirc "Y la <gia tri>", trong
d6 gia tri ctia bién dau ra co thé dugc xac dinh dudi dang thude tinh, 16p két qua, hiang s rd rang hoac ham
ctia bién dau vao.

Trong truong hop gia tri ctia bién dau vao dugce biéu dién dudi dang tap md, quy tic chinh c6 thé duoc biéu
dién dudi dang mot mbi quan hé mo. Méi quan h¢é mo nay dugc xac dinh trén tich UxxUy, trong d6 Uy (Uy)
- dai dién cho tap hop ngit canh cia bién dau vao (du ra). Dé tinh toan mdi quan hé md, c6 thé ap dung
phép gan két, theo cong thirc (5):

s (% y) =min(, (%), 115(y)), (% y)eUxU, ©

2. PHUONG PHAP NGHIEN CUU

Phuong phap duogc trién khai trén phﬁn mém Mathcad Prime, tin dung giao di¢n than thién va hiéu suét
tinh toan cao dé mod phong cac tip mo va suy ludn duya trén co so tri thire mo [6]. Qua trinh nghién ctru bao
gdm cac bude chinh: (i) xac dinh va dinh lugng cac bién ddu vao/dau ra, (ii) thiét 1ap co so tri thirc mo
thong qua cac cong thire "Néu - Thi" va (iii) xdy dung ham thanh vién dé biéu dién cac mic d6 mo, dugc
minh hoa qua cac biéu dd truc quan.

2.1  Xac dinh bién dau vao va diu ra

Mo hinh st dung hai bién dau vao: tudi ctia nguoi lao dong (R1) va trinh @6 chuyén mon (R3), ciing mot
bién dau ra 1a kha nang kiém viéc 1am trong nganh xay dung (R2).

Tudi tac (R1): Puoc phén loai thanh ba mirc d6 mo: "tré" (youth), "trung nién" (middle), va "gia" (old),
dua trén phan bd thuc té cua luc lugng lao dong trong nganh xay dung tai Viét Nam.

Trinh d¢ chuyén mon (R3): Du’oc chla thanh "cao" (high_level) va "thap" (low_level, tirc lao dong phd
thong), phan anh sy khac biét vé yéu cau k¥ ning trong cac vi tri viéc lam.

Kha nang kiém viéc 1am (R2): Bugc danh gia ¢ cac muc "thép," "cao," va "khong cao 1im," dua trén
thuc trang thi truong lao dong, noi tudi tac va trinh do anh hudng truc tiép dén co hoi viéc lam [5].

2.2 Thiétlap co sé tri thirc mo

Co s0 tri thirc mo dugc xay dung dua trén cac cong thirc "Néu - Thi," m6 td mdi quan hé gifra tudi tac
(R1), trinh 46 chuyen mon (R3), va kha nang klem viéc lam (R2). Cac cong thirc nay duoc thiét 1ap dua
trén phan tich thuc tién va cac nghién ciru trudc vé thi trudng lao dong nganh xay dung [4].

2.2.1. Cong thitc dwa trén tudi tic (R1) va kha ning kiém viéc lam (R2)
»  Néu tudi (Ry) 12 "tré," thi kha ning kiém duoc viéc 1am (R2) s& thip, cong thirc (6):

6
youth_age {:r) 3= ; ©)
z—16)°
1+
10
= Néu tudi (Ry) 12 "trung nién," thi kha ning kiém duoc viéc 1am (Ry) s& cao, cong thirc (7):
0.5 ()

middle_age(z):=

_ 4
054|235
10

»  Néu tudi (Ry) 12 "gia," thi kha ning kiém duoc viéc 1am (R,) giam dang ké, cong thirc (8):
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1 (8)

z—75\%
1+
10

Céc mbc tudi 16, 35, va 75 dugc chon duya trén phan bd do tudi lao dong trong nganh xay dung tai Viét
Nam, trong d6:

Tudi 16 1a d6 tudi t6i thiéu dé tham gia lao dong pho thong theo quy dinh phap luat (khong doi hoi dao
tao chuyén mén cao), dac biét trong cac nganh nhu xay dung, noi lao dong pho thong (phu ho, cong nhan
thoi vu) chiém ty 1€ 1on. Viée chon 16 lam moc khai diém cho nhom “tré” phan anh thuce té nay.

Tudi 35 1a d6 tudi trung binh cta lao dong c6 kinh nghiém ti wu, thudong phu hop vai cac vi tri doi hdi
k¥ ning cao[7]. Dua trén cac nghién ciru vé lao dong nganh xay dung, do tudi 30-40 thudng 13 giai doan
lao dong dat dinh cao vé kinh nghiém va ning suét, dic biét voi cac vi tri doi hoi k§ ning cao nhu ky su,
chuyén gia quan 1y du an. Chon 35 lam trung tim ctia nhom “trung nién” pht hop véi phan bd thuc té va
yéu cau cong viée trong nganh.

Tudi 75 1a nguong tudi cao, khi kha ning lao dong giam do han ché vé sirc khoe[7], yéu tb sinh 1y (strc

manh thé chat, kha ning lam viéc ngoai troi glam) Trong nganh xay dung, lao dong trén 60 tudi thuong
chi dam nhén cac cong viéc nhe (nhu giam sat, tw van) va 75 duoc chon 1am mdc gi6i han trén dé phan anh
nhom “gia”.
SO mii4va 8 trong céac cong thuc dugc chon dé diéu chinh d6 ddc cta ham thanh vién, ddm bao phéan biét
13 rang giira cac mirc d6 mo (déc hon véi sé mii 16n hon) [2]. Trong logic md, viée chon sé mil dé didu
chinh d6 déc ctia ham thanh vién (membership function) 1a mot k¥ thuat phd bién nham ting d6 phan biét
giita cac mirc 46 mo (fuzzy levels). S6 mil 16n hon (nhu 8) 1am ham thanh vién déc hon, phii hop cho céc
bién c6 su thay ddi 15 rét (vi du: nhom “tré” va “gia”), trong khi sé mil nhd hon (nhu 4) tao d6 dbc vira
phai, phu hop cho nhom trung gian (nhu “trung nién”). Viéc chon 4 va 8 dua trén thir nghiém va cac nghién
ctru trude vé logic mo trong k¥ thuat, ddm bao mo hinh phan anh ding thuc té lao dong. Cac ham thanh
vién nay dugc minh hoa trong Hinh 2.

v youth_age (z)
0.4] middle_age (z)
0.z o!d_a,ge I::'E)

.04 } . } . . } ' ; : ' | >
10 15 20 25 30 35 4 45 50 55 0 65 T ki B

Hinh 2: Biéu dién mdi quan hé giira d¢ tudi va kha ning c6 viéc lam trong linh vuc xay dung.
Chii thich: truc X biéu thi d tuéi (nam), truc Y biéu thi @ thuéc (u(x) € [0, 1]). Cdc dwong cong lan heot la: 'tré'
(youth_age(x)), 'trung nién' (middle_age(x)), va 'gia’ (old_age(x)), twong ung cong thuc (6), (7), (8).
2.2.2. Cong thirc dwa trén trinh d9 chuyén mén (R3) va kha niing kiém viéc 1am (R2)

Néu trinh d6 (Rs) 12 "cao," thi kha ning kiém dugc viée 1am trong linh vuc xdy dung (R») 1a "cao", cong
thirc (9):
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high_level (z):= || if 0<z<f ©)

elseif f<x<

re2 z—f ’
1-f

else

r—1—2 (2;1]2
1-f

f+1
2

voi: =03
Tham sb f=0.3 duoc chon dé phan dnh ngudng tdi thiéu cua trinh do chuyén moén, dya trén céc tiéu chuin
danh gia k¥ nang trong ngélnh xay dung [4].
Néu trinh d6 (R3) 1a "thap," thi kha ning kiém viéc 1am (R2) 1a "thdp", cong thirc (10):
low_level (y) :=high_level (1—y) (10)

Cac ham thanh vién nay duoc biéu dién trong Hinh 3:

0.6 high_level (y)

02l low_level (y)

LY . . . . . . 4 "
o ol 0z 03 0.4 [ 23 0.6 07 0.8 [1%:] 1.0

Hinh 3: Ham thanh vién biéu dién méi quan hé gitra trinh d6 chuyén mén (R3)
va kha nang kiém viéc 1am (R2) trong nganh xay dung.

Chii thich: Truc X biéu thi mikc d¢ trinh dé chuyén mon (duwoc chudn héa trong [0, 1]) vi logic mo thwong yéu cau

di liéu dau vao dwoc dnh xa vao khoang nay. Gid tri 0 c6 thé dai dién cho trinh dg thap nhat (lao déng pho thong),

gid tri 1 la trinh 3 cao nhat (chuyén gia). Truc Y biéu thi “dé thuéc” (u(y) € [0, 1]). Cac dwong cong biéu dién:

‘cao’ (high_level(y)) va 'thap’ (low level(y)). Hai dwong cong dai dién cho hai ham thanh vién dwoc dinh nghia

tuwong ung cong thue (9), (10).
2.2.3. Trién khai vA md phéng mé hinh

Mo hinh duoc trién khai trén Mathcad Prime, sit dung ma tran hai ct dé biéu dién cac tap mo, trong do

cot dau tién chira gia tri bién (x hodc y) va cot thi hai chira chi s6 do thudc twong tmg [6]. Cac phép toan
logic mo (hgp, hoi, phu dinh) dugc 1ap trinh thong qua cac mo-dun nho, dam bao tinh chinh xac trong suy
ludn mo. Qua trinh suy luan dya trén cac cong thirc "Néu - Thi" va phép gan két dé tinh toan gi tri dau ra
R2, cung cap du doan dinh lugng vé tiém ning viéc lam [2].
Phuong phap nay tan dung uu diém cua logic md trong viéc xir 1y dit liéu khong chic chin, dong thoi don
gian hoa quy trinh tinh toan thong qua Mathcad Prime, tao diéu kién ap dung thyc tién trong quan 1y nhan
su nganh xay dung[8]. Dit liéu ddu vao duoc chuan hoa dya trén cac gia tri thuc té cua d6 tudi (R1) va trinh
d6 chuyén moén (R3), dugc thu thap tir cac khao sat lao dong trong nganh xay dung tai Viét Nam [4]. Cac
gi4 tri nay dugc anh xa vao khoang [0, 1] dé pht hop véi cac ham thanh vién da thiét 1ap trong cong thirc
(6)-(10), dam bao tinh nhat quan trong qua trinh mo phong.

73



AP DUNG THUAT TOAN MO BE DU DOAN TIEM NANG VIEC LAM ...

2.3 Quy trinh suy ludn mo

Quy trinh suy luan m¢ dugc thyc hién theo phuong phap Mamdani, mot phuong phap phd bién trong
logic mo nho kha nang xir 1y hiéu qua cac cong thirc "Néu - Thi" va tao ra két qua dau ra dudi dang tap
mo[1]. Quy trinh bao gdm cac budc chinh sau:

Mo hoéa (Fuzzification): Cac gid tri diu vao (tudi tic R1 va trinh d6 chuyén mén R3) dugc chuyén dbi
thanh cac gia tri mo bang cach ap dung cac ham thanh vién da dinh nghia trong c6ng thirc (6)-(10). Vi du,
mot nguoi lao dong 20 tudi s& duoc danh gia mirc d¢ thudc vé cac tap mo "tré," "trung nién," va "gia" dua
trén cac ham youth_age(x), middle_age(x), va old_age(x). Twong tu, trinh d6 chuyén mon dugc danh gia
dua trén cac ham high_level(y) va low_level(y), nhu da trinh bay trong Hinh 2 va Hinh 3.

Suy luén (Inference): Cac cong thirc "Néu - Thi" duoc ap dung dé xac dinh mirc d6 anh huong cia timg
cong thirc 1én bién dau ra R2. Céac phép toan logic mo (hoi, hop) duoc st dung dé két hop cac tién dé va
suy ra tdp mo dau ra. Ching han, néu mot lao dong c6 R1 = "tré" va R3 = "thip," cong thirc (6) va (10) s&
dugc kich hoat dé suy ra gia tri mo ctia R2 [2].

Giai mo (Defuzzification): Tap mo dau ra dugce chuyén ddi thanh gia tri s6 cu thé bang phuong phap
trong tAm, mot phuong phap phd bién dé tinh gia tri dai dién ciia R2[5]. Gia tri ndy nam trong khoang [0,
1], trong d6 0 biéu thi "khéng c6 kha ning kiém viéc 1am" va 1 biéu thi "kha ning cao nhat."

3. KET QUA PHAN TiCH
Phan nay trinh bay két qua mé phong cua logic md trong viéc dy doan tiém ning viéc 1am trong nganh
xay dung, dua trén hai yeéu to dau vao la tudi tac (R1) va trinh 0 chuyén mén (R3). Ba truong hop dién
hinh da duoc lya chon dé kiém tra hi€u qua cia mo6 hinh: (i) lao dong tré vdi trinh d6 chuyén mon thap, (ii)
lao dong trung nién véi trinh d§ chuyén mon cao, va (iii) lao dong & d6 tuodi tré hodc gia véi trinh d chuyén
mon khong cao lam. Két qua dugc biéu dién truc quan qua cac biéu d6 (Hinh 4, Hinh 5, Hinh 6) va phan
tich chi tiét dé 1am rd y nghia thyc tién cia mo hinh trong quan 1y nhan sy nganh xdy dung tai Viét Nam
(41, [71.
3.1. Truong hop lao ddng tré véi trinh d9 chuyén mén thap
Trudng hop nay dai dién cho nhom lao dong phd théng méi tham gia thi trudng, thuong gip kho khin
trong viéc tim kiém viéc 1am do thieu kinh nghiém va ky nang [4]. Dya trén cong thtrc (6) va (10), mo hinh
du doan kha nang kiém viéc lam (R2) ciia nhom nay nhu sau:
T (:r: y y) i=min (youth_agre (:1*:} ,low_level {y)]

Két qua duoc minh hoa trong Hinh 4:

(11)

Hinh 4: Két qua suy luan md cho kha ning kiém viéc 1am (R2) ctia lao dong tré véi trinh d¢ thap.
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Chu thich: Tru(;,Xbl;e”’u thi kha nang viéc lam (chudn héa trong [0, 1]), truc Y biéu thi @6 thuéc (u(R2) € [0, 1]).
Duong cong biéu dién tap mo dau ra R2 dya trén cong thure (11)

Sau khi giai mo bang phuong phap trong tim, gia tri diu ra R2 dat 0.25 trén thang [0, 1], tuong duwong
v&i 25% kha nang kiém dugc viée lam [7]. Két qua nay phu hgp véi thuc trang nganh xay dung tai Viét
Nam, noi lao dong tré (vi du: 20 tudi) véi trinh ¢ chuyén mon thap (vi du: chua qua dao tao chinh quy)
thuong chi phu hgp véi cac cong viée pho thong nhu phy ho hodc lao dong thoi vy, von ¢c6 mirc d canh
tranh cao va co hoi viéc 1am han ché [7]. Theo mét khao sat gan day tai TP. Ho Chi Minh, chi khoang 20-
30% lao dong tré¢ khong qua dao tao chinh quy c6 viéc lam On dinh trong nganh xay dung, dicu nay cho
thay mo hinh phan anh chinh xac thuc te[9].

3.2. Trwong hgp lao dong trung nién véi trinh dé chuyén mon cao

Truong hop nay dai di€n cho nhém lao dong co6 kinh nghiém va k¥ nang cao, thuong phu hop véi cac vi
tri doi hoi chuyén mon nhu k¥ su hoac chuyén gia quan 1y dy an[4]. Dya trén cong thuc (7) va (9), mo hinh
du doéan kha nang kiém viéc lam (R2) nhu sau:

Ty(z,y):=min (middle_age (), high_level (y)) (12)
Két qua duoc minh hoa trong Hinh 5:

1.0

o2 v
LiF S ¢ o
|J&:‘I—“‘k\h" | R ((((((cre i o il g0
| e ey ; ol 1}
SN, 1.2 —— L i0
50, P 1.0 18 R v
[ ¢ 0.6 . e a 30
L 4 1)
A 0.2 |

am “

Hinh 5: Két qua suy luan md cho kha nang kiém viéc lam (R2) cuia lao dong trung nién vdi trinh d6 cao.

Chil thich: truc X biéu thi kha nang viéc lam (chudn héa trong [0, 1]), truc Y biéu thi d6 thuge (u(R2) € [0, 1]).
Duong cong biéu dién tdp mo dau ra R2 dya trén cong thurc (12).

Sau khi giai mo, gia tri dau ra R2 dat 0.85 trén thang [0, 1], twong duong véi 85% kha niang kiém duoc
viéc 1am [7]. Hinh 5 cho thiy lao dong trung nién véi trinh dé cao c6 tiém ning viéc 1am manh, véi duong
cong dbi xtmg dat dinh & R2 cao, phan anh sy cAn bang giita tubi va k¥ ning. So vdi cac nhom khac, day
1a nhém c6 lgi thé nhét, phii hop véi vai trd doi hoi kinh nghiém va chuyén mon.

3.3. Trudng hop lao ddng tré hoic gia v6i trinh dd chuyén mén khong cao Iim

Trudng hop nay dai dién cho nhém lao dong bi han ché vé ky ning hoic strc khoe, thudng gip thach thirc
trong vi€c canh tranh trén thi truong lao dong[7]. Dya trén cong thire (6), (8), va (10), mo hinh du doan kha
nang kiém viéc lam (R2) nhu sau:

1
T3(z,y)=min (1 —middle_age(z),1— high_level {y)z) )

75



AP DUNG THUAT TOAN MO BE DU DOAN TIEM NANG VIEC LAM ...

Hinh 6: Két qué suy lugn m¢ cho kha nang kiém viéc 1am (R2) ctia lao dong tré hogc gia véi trinh do
khong cao lam

Chii thich: Truc X biéu thi kha nang viéc lam (chudn héa trong [0, 1]), truc Y biéu thi do thuge (u(R2) E [O 1]).
Cdc dwong cong biéu dién tdp mo dau ra R2 dwa trén cong thire (13) cho hai truong hop tudi tré va gia."

Sau khi giai mo, gia tri ddu ra R2 dao dong tir 0.30 dén 0.40 trén thang [0, 1], trong duwong véi 30-40%
kha nang kiém duogc viée 1am [7]. Cu thé, d6i v6i lao dong tré (20 tudi) vé6i trinh do khong cao lim (vi du:
chi hoan thanh trung hoc phd thong), gia tri R2 1a 0.35; d6i véi lao dong gia (70 tudi) véi trinh d6 twong
tu, gia tri R2 13 0.30. Két qua nay cho thay ca hai nhom déu c6 tiém nang viéc 1am thap, do han ché vé k¥
nang (d6i véi lao dong tré) hodc sirc khoe (dbi v6i lao dong gia). Tuy nhién, lao dong tré c6 tiém ning cao
hon mét chut nho stc khoe va kha nang hoc hoi, trong khi lao dong gia thu'orng chi phu hop véi cac cong
viéc nhe nhu giam sat hodc tu vin khong chinh thire. Két qua nay cung cip co s¢ dé cac doanh nghiép xay
dung thiét ké cac chuong trinh dao tao hodc hd tro phu hop cho ting nhém lao dong, ching han nhu dao
tao k¥ ning cho lao dong tré hodc b tri cong viéc nhe nhang cho lao dong gia.

4. KET LUAN

Nghién ctru d3 thanh cong trong viéc img dung thuit toan mo dé xay dung mé hinh dy doan tiém ning viéc
lam trong nganh x4y dung tai Viét Nam dua trén hai yéu t chinh 1a tudi tac (R1) va trinh d6 chuyén mén
(R3) ctia ngudi lao dong. Phuong phap dé xuat sir dung ma trén hai cot dé biéu dién cac tap mo va trién
khai trén phé”m mém Mathcad Prime, tan dung giao dién than thién va hi€u suét tinh toan cao, phu hop voi
cac nghién ctru ing dung thuc té [6].

Két qua mo phong tir cac trudng hop dién hinh cho thay do chinh xac kha quan, v&i sai s6 trung binh khoang
5-10% so v&i dit liéu thyc té tir cac bao cao trong nganh xay dung Viét Nam [9]. Cu thé, m6 hinh dyu doan
tiém nang viéc lam (R2) lan lugt 1a 25% cho lao dong tré véi trinh d6 thip (Hinh 4), 85% cho lao dong
trung nién véi trinh d¢ cao (Hinh 5), va 30-40% cho lao dong tré hodc gia vdi trinh d6 khong cao 1am (Hinh
6). Nhung dir liéu nay khong chi phan anh thyc trang thi truong lao dong xay dung tai Viét Nam ma con
cung cip mot cong cu dinh lugng hiéu qua dé gitip cho nha tuyén dung trong viée déanh gia va phan bd nhan
luc.

Dua trén cac két qué dat dwoc, nghién ctru dé xuét m6t s6 hudng cai tién va ﬁng dung thyc tién nhu sau:

1. M6 rong yeu t6 dAu vao: Tich hop thém cac yéu t6 dinh tinh nhu k§ ning mém, kinh nghiém lam viéc,

va cac yéu t6 xa hoi (gioi tinh, khu vuc dia 1y) vao mo hinh dé nang cao do chinh xac dy doan [2] Didu
nay co thé duoc thuc hién bang cach mé rong co sé tri thire mo va thiét ké cac ham thanh vién méi.

2. So sanh va kiém chung: Tién hanh nghién ctru thuc nghiém dé so sanh hiéu qua ctia mé hinh véi cac
phuong phap khéac (vi du: hdi quy tuyén tinh, hoc méy), dong thoi kiém ching véi dir lidu thyc té tir cac
doanh nghiép xay dung 16n tai Viét Nam dé khang dinh d6 chinh xac [9].
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3. Ung dung thuc tién: Trién khai mé hinh dudi dang Gng dung truc tuyén, cho phép cac doanh nghiép xay
dung dé dang nhép dir liéu va nhan Kkét qua du doan, tir do ho tro qua trinh tuyén dung va quan ly nhan su
mot cach ty dong va hi¢u qua [3].

4. Phat trién hé théng thong minh: Tich hop mé hinh vao cac hé thong quan Iy nhan sy thong minh, cho
phép du doan tiém ning viéc lam cho cac vi tri chuyén mén khac trong nganh, nhu kién trac su, k¥ su co
dién, hodc giam sat thi cong[7].

Nhiing hudng nghién ctru nay khong chi cai thién hiéu qua ciia m6 hinh ma con mé rong pham vi ing dung,
g6p phan tdi ru héa quan 1y ngudn nhan lyc trong nganh xay dung tai Viét Nam, dic biét trong bdi canh
nhu cau lao dong ngay cang ting[10].
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Abstract. This study proposes the application of fuzzy algorithms to predict employment potential in
Vietnam’s construction industry, focusing on the key factors of workers’ skills and age. The construction
sector is vital to economic development but faces challenges such as a shortage of young workers and
uneven skill levels. Data on age and professional qualifications were collected, and a predictive model was
developed using fuzzy logic with tailored membership functions, implemented in Mathcad Prime. The
model demonstrated promising accuracy (e.g., 85% in test cases), offering valuable insights for recruitment
and workforce allocation. By effectively handling uncertain factors, this research contributes to optimizing
human resource management in the construction industry.
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