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Tom tat

Trong cach mang cdng nghiép 4.0, viéc ap dung CNTT vdo doi song ngdy cang thiét
thuc. Cac cdng viéc ciing can co nhiing xi Iy Ciia mdy méc, trong dé c6 thé ké t6i nhing
bai toan phan tich va dw dodn két qua ciia nguoi tim viée va nguoi tuyén dung. Cac ing
vién tim viéc va nha tuyén dung ciing muon c6 nhing théng tin va két qua dir dodn chinh
xac nham c6 nhitng dé xuat cong viéc phii hop véi ban than minh. Nghién cieu nay dicoc xay
dung dira trén nhu cau thyec té vé viéc ing dung cong nghé danh gia ho so tuyén dung bang
hoc mdy ddp 1mg yéu cau Ciia nguoi tim viéc va nha tuyén dung trong qud trinh danh gia
hé so tuyén dung, danh gid va dé xudt cac cong viéc phil hop véi bé hé so. Chiing t6i dé
Xuat sz dung 3 phirong phdp hoc may (Support Vector Machine - SVM, Decision Tree - DT,
Random Forest - RF) dé du dodn ho so tuyén dung. Co sé danh gid trén bé dir liéu cua
Trung tam Gidi thiéu viéc lam tinh Binh Dwong. Trén co s¢ phwong phdp cho két qua tot
nhat, ching t6i xay dung ing dung ddanh gid ho so tuyén dung va trec quan hoa két qua.
Tir khoa: danh gia, ho so tuyén dung, hoc may
Abstract

EVALUATING RECRUITMENT PROFILE USING MACHINE LEARNING

In the era of industrial revolution 4.0, the application of IT has been playing a
significant role. Analyzing and predicting the results of recruitment profile have gradually
become the hot topic of interest to both researcher and business. By analyzing and
predicting the recruitment profile, recruiters could evaluate candidate insights as well as
predict which job is suitable for candidates. In this research, we propose evaluating
recruitment profile using machine learning approach. We use Support Vector Machine
(SVM), Decision Tree (DT), and Random Forest (RF) to evaluate recruitment profile. Our
experiments on the dataset of the Binh Duong Job Center show the good results.

1. Gioi thiéu

Sy phét trién manh m& cia cong nghé thong tin 1am cho may tinh trg thanh
phuong tién khdng thé thiéu dugc trong moi linh vuc doi séng. Cong nghé thang tin
cang phét trién thi con nguoi cang ¢ nhiéu nhitng phuong phap méi, cong cu méi dé
xt ly théng tin va nam bit dugc nhiéu théng tin hon. Céng nghé thong tin dwgc Gng
dung trong moi nganh nghé, moi linh vuc san xuét, kinh doanh, du lich 1a mét xu huéng
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tat yéu. Két qua caa viéc 4p dung cong nghé thong tin trong quan 1y 1a viéc hinh thanh
céc hé thdng thong tin quan Iy nham phuc vu cho nhu cau xt ly di liéu va cung cip
thong tin cho céc chu so hitu hé théng do.

Trong kinh doanh moi doanh nghiép déu phai tién hanh tuyén dung nhan su. Cong
tac tuyén dung nhan su c6 mét vai tro hét sic quan trong, no 1a tién dé cua bd tri, sir
dung va dao tao phat trién. Tuyén dung nhan sy duoc tién hanh thuong xuyén bai vi
nhan sy caa doanh nghiép cé thé bién dong bat ngd va ngau nhién. Tuyén dung nhan sy
la mot quy trinh, dwoc tién hanh qua nhiéu budc, trong d6 c6 mot budc rat quan trong
do6 la danh gia ung vién.

Panh gia, lya chon wng vién 1a qué trinh so sanh nhiéu tng vién khac nhau Vi
c4c tiéu chuan tuyén dung dé xac dinh mg vién dap (g tét nhat. So sanh cac ung vién
la mot viéc khd, nhat 13 khi c6 rat nhiéu cac (ng vién. Vi vay, trudc khi tién hanh danh
gia tng Vvién t6 chirc can xac dinh dugc quy trinh va cac tiéu chuan danh gia cing mot
phuong phap thong nhét dé so sanh nham tim ra tng vién phd hop nhat.

C6 2 phuong phap thudng dung dé danh gia, so sanh cac ung vién la xép hang va
cham diém: (1) Phuong phap xép hang (img vién duoc xép hang theo cac tiéu chuan
tuyén dung); (2) Phuong phap chim diém (dé danh gid, so sanh cac &ng vién can cham
diém ting Gng vién theo cac tiéu chuan xét tuyén; diém cho mdi tiéu chuan can duoc
quy dinh cu thé). Phuong phap xép hang c6 nhuoc diém 1a phai xac dinh dwoc muc do
quan trong ciia mdi tiéu chuan trong danh gia tong thé. Viéc xép hang khdng thé tién
hanh dugc cho dén khi da danh gia xong tat ca cac tng vién. Néu cd nhiéu ang vién thi
that kho c6 thé nhé chinh xac thdng tin ciia mdi Gng vién.

Du ¢6 cac phuong phap danh gia, so sanh cac (ng vién, tuy nhién khoéng co
phuong phap nao 13 hoan hao va tat ca chiing ta déu c6 thé cho diém nhiing tng vién ma
chuing ta thich cao hon so véi nhitng tng vién ma chiing ta khdng thich. Khong phai dé
dang c6 duoc sy danh gia hoan toan khach quan, boi vy té chuc phai linh hoat ap dung
phuong phap danh gia, so sanh ang vién phi hop véi phuong phap tuyén dung.

Panh gia va lya chon goi ¥ ¢ng viéc phi hop cho ang vién 1a mot qua trinh gém
nhiéu budc, mdi budc trong qua trinh 1a mot phuong phéap tuyén dung. Sé budc hay sé
phuong phap duoc st dung khdng ¢d dinh ma né phy thudc vao mirc d6 phic tap cua
cdng viéc va tinh chat cua loai lao dong can tuyén dung. Chinh vi vy can c6 mét tng
dung danh gia hd so tuyén dung mot cach tu dong dé dé xuat cong viéc phu hop véi
ting ung vién.

C6 nhiéu cach tiép can cho van dé nay, tuy nhién da sb 1a tiép can theo hudng thu
cong, sir dung con ngudi 1a chinh. Mot s6 nha nghién ctru dé xuét sir dung hoc may va
&p dung céc giai phap caa xtr Iy ngdn ngit tu nhién dé giai quyét bai toan nay (FODRA,
2016; Jayashree Rout, Sudhir Bagade, Pooja Yede, Nirmiti Patil, 2019) va day la
phuong phap chinh giai quyét bai toan Panh gia hd so tuyén dung. Trong nghién ctu
nay chiing toi ciing tiép can giai quyét bai toan bang phuong phap hoc may.
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2. M6 hinh dé xuat
2.1 Téng quan vé mé hinh dé xuat

M6 hinh téng quat duoc trinh bay trong Hinh 1 véi 2 phan chinh d6 1a xay dung
mo hinh danh gia bang phuong phap hoc may va xay dung Gng dung demo chuong
trinh cho ngudi st dung va nha tuyén dung.

Xiy dung mé hinh huin luyén Xay dung g dung web
- i i
Upload file

Tién xX1r Iy dir lién
Tién xiF I dir liéu

Biéu dién dac trumyg
M6 hinh & huin Iuyén

MO hinh may hoc SWVM, RF, DT

|

MG hinh d3 huin luyén

Hién thi k&t qua lén
Luu két qua SE— website

Hinh 1. M hinh téng quéat

Pénh gis hd so
tuyén dung

Sau khi lay dir liéu tir trang tuyén dung viéc 1am tinh Binh Duong va gan nhan
theo céc loai cong viéc vai cac tmg vién. Cac dic trung s& duoc biéu dién thanh dang s6
va xay dung thanh cdc md hinh hoc may dua trén céac thuat toan may hoc Support
Vector Machine (SVM), Decision Tree (DT), Random Forest (RF). Cac dit liéu sau khi
da duoc xir ly s& dugc chuyén doi thanh cc vector sb va dua vao cac md hinh may hoc
dé huan luyén phuc vu cho qua trinh du doan. Ung dung duoc xay dung trén cac mo
hinh may hoc da dwoc huin luyén trugc, du doan dwa trén cac thong tin ngudi ding
nhap vao va tra vé két qua hién thi 18n giao dién nguoi dung.

2.2. Dac trung

Dit liéu huan luyén bao gdm 2 dang: dang dit liéu s6 va dang dit liéu chudi. Di
liéu s& bao gom: tudi, giGi tinh, sé nam kinh nghiém lam viéc. Dt liéu dang chudi bao
gom: trinh do hoc van, nganh nghé trudc day, ngoai ngi, tin hoc. Vi mdi loai dit liu
duoc tién xur 1y, rat trich dic trung khac nhau dé chuyén thanh dit liéu s6 va dua vao mo
hinh huan luyén. Cac budc xir Iy va chuyén héa dir liéu thanh cac vector dic trung dugc
tién hanh nhu sau:
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— Céc dit liéu dang s6: céc gid tri ndy co cac gié tri 1on nho khac nhau tac dong toi
tinh hiéu qua caa nhiéu thuat toan lién quan dén céc van dé nhu thoi gian thyc hién, qua
trinh hoi ty, do chinh xéac cua thuat toan. Do d6 chung ta can mot bude 1y dé chuan hoa
cac dir liéu s6 thanh céc dit liéu chuan Trong nghién ctu ndy, ching tdi st dung cong
thire sau dé chuan hoa dir liéu vé dang [0,1]:

__ x;-min(x)
Zi = max(x)—min(x) (l)

— Céc dir liéu dang chir: Chang toi chuyén doi dit liéu vin ban thanh vector, trudc
khi chuyén d6i, chang toi tién xu ly di liéu bang cac budc:

Buéc 1: Loai bo cac dau phay, dau cham, khoang cach.

Bueéc 2: Tach tir tiéng Viét sir dung thu vién Pyvi

Buréc 3: Chuyén tat ca céc tir vé dang chir thuong.

Sau khi da tién xu ly, chdng t6i chuyén di dir liéu van ban thanh vector sir dung
phuong phap TF-IDF (Term Frequency — Inverse Document Frequency) (Stephen
Robertson, 2004; Shahzad Qaiser,Ramsha Ali, 2018).

TF-IDF la 1 ki thuat st dung trong khai phé dit liéu van ban. Trong sé nay duoc
st dung dé danh gia tam quan trong caa mot tir trong mot vin ban. Gia tri cao thé hién
d6 quan trong cao va nd phu thudc vao s 1an tir xuat hién trong van ban nhung bu lai
boi tan suat cua tir d6 trong tap dit lidu. Cong thirc TF-IDF dugc trinh bay nhu sau:

TF (Term Frequency): Tan suat xuat hién cua céc tir

TF(t,d) = Ftd 2
T max({F(w,d) : w € d}) @

Trong d6: TF(t, d): tan suat xuat hién cua tir t trong van ban d; F(t, d): S6 lan xuat
hién cua tir t trong van ban d; max({F(w, d) : w € d}): Sé lan xuét hién cua tir c6 sé lan
xuat hién nhiéu nhat trong van ban d; IDF: Giup danh gia tim quan trong ctia mot tur.
Khi tinh toan TF, tat ca cac tir dugc coi nhu ¢6 dd quan trong bang nhau.

ID| 3)
[{d € D:t € d}

Trong d6: IDF(t, D): gi4 tri idf cua tir t trong tap van ban; [D|: Tong s6 vin ban
trong tap D; {d € D : t € d}|: thé hién s vin ban trong tap D c6 chira tir t

Cong thuc tinh TF-IDF dya trén TF va IDF nhu sau:

TF — IDF(t,d, D) = TF(t,d) * IDF(t,D) (4)

Chung t6i sir dung k¥ thuat TF-IDF dé biéu dién cac cot thong tin dit lidu van ban
ctia cac cot thong tin cua (ng vién. Tat ca cac thong tin & mdi cot s& duoc thu thap lai
tao mot tap tir dién cac tir vung c6 trong cot d6. Dya vao tap tir dién nay, mdi gia tri
thdng tin cua ang vién duoc duoc biéu dién bang cac vector dya trén tap tir dién, sau do
cong thuac TF-IDF dugc tinh trén tirg vector va dua ra vector dai dién cho ting théng
tin cia ang vién.

IDF(t,D) = log
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2.3. Hudn luyén

Chling toi st dung cac phuong phap hoc may véc to hd trg — Support Vector
Machine (SVM), Cay quyét dinh — Decision Tree (DT) va Rirng ngau nhién — Random
Forest (RF) dé huan luyén mé hinh.

2.3.1. SVM

Phuong phap hoc may vécto hd trg SVM ra doi tir ly thuyét hoc thong ké do
Vapnik va Chervonekis xay dung nam 1995 (Tom Mitchell, 1997; Jiawei Han,
Micheline Kamber, 2006) va c6 nhiéu tiém nang phat trién vé mat ly thuyét ciing nhu
g dung trong thyc té. Phuong phiap SVM c6 kha ning phan loai kha tét ddi voi bai
toan phan I6p ciing nhu trong nhidu Gng dung thuc té.

Support Vector Machines (SVM) la ky
thuat méi déi véi viéc phan lop dir liéu, 1a
phuong phap hoc su dung khéng gian gia
thuyét cac ham tuyén tinh trén khong gian dic
trung nhiéu chiéu, dya trén ly thuyét téi wu va
ly thuyét thong ké. Trong k¥ thuat SVM khong
gian dit liéu nhap ban dau s& duoc anh Xa vao
khong gian déc trung va trong khong gian dac
trung nay mat siéu phang phan chia ti uu sé
duoc xic dinh. Hinh 2 biéu dién Phan tach
theo siéu phang(w,b) trong khong gian 2 chiéu.

Hinh 2. Phan tach theo siéu phang(w,b)
trong khong gian 2 chiéu

Siéu phiang c6 khoang

) i~ 1A pY JOR \ O lopl
cach Vo dir ligu gan_nhat la \\ L 10 epn

I6n nhat (tac cd bién lon A\\
nhat) duoc goi la siéu phang N @
t6i wu. Hinh 3 bieu dién 1 O - siéu phiing t3iuu
A < A \
siéu phang toi uu. 0

\\O 6t sidu pha
\ mdt siéu phang
N = A <z A N o
Hinh 3. Siéu phang toi wu N\

Muc dich dit ra & day 1a tim duoc mot ngudng (w,b) phan chia tap mau vao cac
I6p 6 nhan 1 (16p 1) va -1 (I6p 11) néu & trén véi khoang céach 1a 16n nhat. Nhu vay, ¥
tréng cia SVM 1a di tim mot mat siéu phang dé phan 16p dit liéu. Cac mat phing duoc
biéu dién duéi dang: wix + b (5)

Khoang cach cua mét siéu phang dugc tinh theo céng thuc:
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yn(WTxn+b) (6)

margin = min
9 n wl,

Dé xac dinh duoc mot khoang céach 16n nhat ta di tim w va b:

yn(WTxn + b)} %)

w, b) = arg max{ min
W, b) gw.b{n Twll,

Hay : (w,b) = arg min[|wl3 ®)
w,b 2
Nhu vay van dé dit ra & ddy 1a tim w va b theo cac cong thirc:

A=arg min%ATK)l + pT 9)
p)

V6i: A<h va AX=b; A 1a h¢ s can tim; K 1& mot ma tran vudng; G,A € RM™™:

h,be R™; pe R"

2.3.2. Cay quyét dinh

Cay quyét dinh 1a mot kiéu mé hinh du bao (predictive model), nghia 1a mot 4nh xa tir
c4c quan sat vé mot su vat/hién tuong toi cac két luan vé gia tri muc tiéu caa su vat/hién
tuong [10-11]. M&i mét nut trong (internal node) twong ang voi mot bién; duong ndi giira
nd vai ndt con caa nd thé hién mot gid tri cu thé cho bién d6. Mdi nat 14 dai dién cho gia
tri du doan cua bién muc tiéu, cho truéc céc gia trj cua cac bién duoc biéu dién boi duong
di tir n(t goc toi nat 14 d6. K thuat hoc may ding trong cay quyét dinh dugc goi 1a hoc
bang cay quyét dinh, hay chi goi véi cai tén ngan gon 1a cay quyét dinh.

Play Tennis or Mot?

Outlook?

sunny overcast rainy
high normal weak strong
No \ Yes Yes No

Hinh 4. Md hinh cay quyét dinh

Cay quyét dinh 1a mot md hinh méy hoc ¢ giam sat, c6 thé duoc ap dung vao ca
hai bai toan phan loai va hoi quy. Viéc xay dung mot cay quyét dinh trén di liéu huin
luyén cho trudce 1a viée di xac dinh céc cau hoi va thi ty cua ching. Mot diém dang luu
y cua Decision Tree 12 n6 ¢6 thé 1am viéc voi cac dic trung dang Categorical, thuong la
roi rac va khong cé thur tu.
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2.3.3. Rirng ngau nhién

Random Forests (RF) la mét thuat toan hoc gidm sat (supervised). “Ensemble” &
day co nghia 1a tap hop tat ca “weak learners” va giup nd 1am viéc ciing nhau dé tao ra
mot du bao co d tin cy cao [12]. Trong trudng hop ndy, nhimg “weak learners” 13 tat
ca cac Decision Trees ngau nhién duoc két hop dé tao thanh dy doan c6 db tin cay cao —
Random Forest 1a mét trong nhiing thuat todn machine learning phd bién nhat va manh
nhat. N6 1a mot loai thuat toan machine learning dwoc goi 1a Bootstrap Aggregation
hoac Bagging. Hinh 5 mé ta vé md hinh rirng ngau nhién.

i1 00000

l

Yesl Is red? 1No
1190 0 00O
l
Yes l Is underlined? l No
ar 0

Hinh 5. Md hinh rixng ngdu nhién

3. Thwc nghiém

3.1 Darligu

Di liéu trong dé tai nay duoc thu thap truc tiép tir trang tuyén dung Viéc lam Binh
Duong cua Trung tdm Gidi thiéu viéc l1am tinh Binh Duong. Bo dir liéu thé nay bao
gom 1967 mau dit liéu hd so ma ngudi ding dua cho thong tin. Bo dir lidu dugc luu
dudi dang cdu trac dinh dang Excel bao gom 13 cot théng tin khac nhau nhu: Ho Tén,
Ngay Sinh, Giéi Tinh, S6 CMND, Pién Thoai, Bia Chi S6, Lan Pang Ky, Vi Tri Cong
Viéc, Noi Lam Viéc, Nam Kinh Nghiém, Trinh B9, Nganh, Ngoai Ngi, Tin Hoc.

Xur ly diz liéu

Chung t6i tién hanh tién xu Iy dit liéu bang cach loai bo cac thong tin lién quan dén
thong tin ca nhan nhu: Ho tén, S6 CMND, bién Thoai, bia Chi, Sb lan dang ky va céc
thdng tin cac cot con lai. Cot Ngay sinh s& chuyén thanh s tudi tinh dén thoi diém hién tai.
Tuy nhién trong dit liéu van ton tai nhiéu thdng tin 13p lai gitta cac tmg vién, do d6 dé tranh
nhiéu trong quéa trinh lam dir liéu, ching t6i loai bo cac dir liéu trung chi giit lai mot dya
trén cot CMND ma céc ung vién nhap vao vi day la gia tri dinh dang gitra c&c ung vién véi
nhau. Két qua sau khi loc triing trong b dir liéu, ching t6i thu dugc 1a 1.516 mau dir liéu
gan nhan. Sau khi loai bo céac thdng tin khdng hitu ich, tién hanh gan loai nganh nghé pho
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hop cho timng mau hd so. Bang chi tiét nganh nghé duoc nguoi thuc hién tham khao truc
tiép tir trang websites cua Trung tdm gidi thiéu viéc lam Tinh Binh Dwong. Tiép d6 chung
t6i tién hanh gén nhan dit liéu c&c gia tri tng vién nhap vao trong bo dir liéu. Dua vao cac
cot thong tin ma cac Gng vién nhap vao: nganh nghé, vi tri cdng viéc ma ho mong mudn dé
tién hanh phan loai ra cac nganh nghé nhu trén. Trong qua trinh gan nhin ciing c6 mot sb
13i chinh ta, khong dung ct phap va cac thong tin khong hop 18 ciing dwoc tién xt 1y lai cho
dung vai thong tin cac cot. Chi tiét cac thdng tin cot dir liéu ma cac tng vién cung cap viéc
lam goém: Tudi, Gi6i tinh, Nam kinh nghiém, Trinh d6, Ngoai ngix, Tin hoc. Dit liéu dugc
chia thanh 2 phan Train va Test theo ti I& 8:2

3.2 Hudn luyén md hinh

Tur dir liéu tho sau khi dugc tién xu ly dir liéu ching tdi s dung ki thuat
MinMaxScaling dé dua cac gia tri s6 vé dang vector c6 dang [0,1]. Déi véi cac dit liéu
van ban, ngudi thuc hién s dung ky thuat TF-IDF dé dua cac gia tri van ban vé dang
vector biéu dién. Sau d6 ndi c4c vector cua cac cot nay lai voi nhau dé 1am vector dai
dién cho mdi dong dir liéu, nhan cng viéc ciing dugc chuyén thanh dang sé twong tng,
ngudi thyc hién dwa 2 gia tri ndy vao md hinh may hoc thuat toan SVM, RF, DT dé
huan luyén va danh gia mé hinh.

3.3 Két qud thc nghigm

Bo dir liéu sau khi duogc tién xa 1y chuyén thanh vector va dua vao huan luyén
bang ba phuong phap hoc may la Support Vector Machine (SVM), Rung ngau nghién
(Random Forrest) va Cay quyét dinh (Decision Tree). Ching tdi st dung ngdn ngit lap
trinh Python, thu vién pyvi cua Tran Viét Trung (2016) dé tach tir, thu vién hoc may
Sklearn cung vai Numpy va Scipy, thiét ké giao dién tng dung bang HTML, Javascrip,
CSS va Boostrap. Két qua duoc danh gia trén ba do do: d6 chinh xac, 46 bao phu va do
do F1 score. Cac d6 do nay dugc tinh theo cac cong thirc dudi day.

Precision = TP/(TP + FP) (10)

Do chinh xac la kha ning cua thuat toan phan loai khéng gan cho cho mau
positive gia tri negative. DS véi mbi class, nd duoc dinh nghia 1a ty 1é True Positive so
véi tong True Positive va False Positive.

Recall = TP/(TP+FN) (12)
Do phu 12 kha ning mot thuat toan phan 16p tim ra cAc mau positive. D6 véi mdi
class n6 dinh nghia la ty I¢ True Positive so vai ty 1€ True Positive véi False Negative.
F1 score la chi sé trung hoa gitra gia trj Precision va Recall.

Precision*Recall
F1 —score =2+ —————  (12)

Precision+Recall

Két qua duoc trinh bay trong Bang 1. Hinh 6 biéu dién so sanh két qua cua 3
phuong phéap SVM, RF va DT.

10
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Bdng 1. Két qud cia 3 phwong phdp SVM, RF, DT

Phwong phap D9 chinh xac Pj phi F1-score
SVM 73.64 70.29 71.10
RF 69.87 48.51 54.21
DT 64.21 62.05 62.73
80
70
60
50
40
30
20
10

0

Pd chinh xac Do phu Fl-score
HSVM B RF DT

Hinh 6. So sanh két qud ciia 3 phwong phdp SVM, RF, DT

TRANGCHU \_DANH GIA PHAN TiCH DANH GIA KET QUA
VoI mutu BO HO SO DO LIEV MO HINH NGHIEN cUU

/BANH GIA TRUC TIEP

NHAP CAC THONG TIN LIE

\,

Kinh nghiém PORHERSS v

N LU LI hong bang v
vnrss

\ Du doan

Hinh 7. Giao dién nguoi dung

Dua vao két qua trong Bang 1 ta thay rang phuong phap SVM dat két qua t6t nhat véi
d6 chinh xéc 14 73.64%, d6 phu 1a 79.29% va chi s6 F1-score la 71,10%. Két qua cao hon
nhiéu so vai hai phuong phap con lai 1a Random Forest hay Decision Tree. Do d6 phuong
phép SVM s& duoc luu lai phuc vu cho tng dung minh hoa trc quan hoa két qua.
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Ung dung duoc truc quan hoa két qua hién thi trén website gom céac chirc nang:
Hudéng dan sir dung, Ung dung danh gi, Phan tich di liéu, Danh gia két qua nghién cuu.
Ngudi ding s& nhap truc tiép cac thong tin cua ¢ng vién: Tudi, Bang cap, Kinh Nghiém,
Ngoai Ngix, Tin hoc, Gigi Tinh. Ung dung sé& lay céac thdng tin nay tién xu 1y va dua qua
mo hinh SVM dé du doan va dua ra nganh nghé phu hop nhat va 4 nganh nghé pha hop
khéc sap xép theo thir tu tir cao xudng thap goi ¥ cho ngudi dung. Hinh 7 biéu dién giao
dién nguoi dung va Hinh 8 biéu dién két qua goi y.

Tur két qua huan luyén, cé thé nhan thiy rang két qua du doan giira nhan vién kinh
doanh (NVKD) va nhan vién van phong (NVVP) dat két qua thap nhat. Diéu nay mot
phan vi nhén giira hai loai nay c6 cung dic trung twong déi gan gidng nhau, do do ty 1&
nham 13n giira hai nhan nay cao. Cac nganh nghé khac nhu Bao vé (BV) hay nhan vién
phién dich (NVPD) lai c6 két qua rat cao trong bo dit lidu vi cac nhan nay thudng co cac
dac trung khac biét vai cac nhdn khac.

| M

TRANG CHU \_DANH GIA PHAN TiCH DANH GIA KET QUA.
vdlmktu BO HO SO DU LIEU MO HINH NGHIEN cOU

NGANH NGHE MA’@'HéNG DE XUAT PHU HOP VG1 BAN NHAT LA -

Lai Xe 00

/

DE XUAT CAC NGANH NGHE KHAC PHU HOP /O BAN LA:
1. Céng Nhdn
2. Nhan Vién Ky Thuaf
 \__3. Nhan Vién Phién Dich,
%. Nhan Vién Van Phong ™ /

W

” Copyright ©2020

Hinh 8. Két qud ddnh gid va goi ¥

4. Két luan

Nghién ciu nay trinh bay mot phuong phap danh gia ho so tuyén dung bang hoc
maéy. Dya trén dit liéu dau vao duoc chuan héa va chuyén doi thanh vector dic trung
TF-IDF va huan luyén bang cac md hinh hoc may: SVM, Decision Tree va Random
Forest. Qua thuc nghiém cho thiy, phuong phap hoc may SVM cho két qua tét nhat.
Chung t6i ciing da xay dung ung dung dénh gia ho so tuyén dung truc tuyén va budc
dau khao sat ghi nhan phan hdi ciia nguoi st dung. Trong thoi gian téi, ching toi s& tim
cach nghién cau xir ly cac dit liéu thu thap va thir nghiém trén cac mé hinh khac dé tim
duoc giai phép t6i wu nhat cho viéc danh gia hd so tuyén dung.
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