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BAN TOM TAT

Cong ngh¢ Thong tin (CNTT) la mét linh vuc dang phat trlén manh, déc biét tai Thanh phé Hb Chi
Minh (Tp.HCM). Chinh quyén Thanh phé dang c6 nhiéu nd luc trong viéc néng cap ha tang CNTT
cing nhu hoach dinh phat trién ngudn nhan lyc cho linh vuc nay. Su phat trién ngudn nhan lyc CNTT
phu thudc vao nhu cau cua thi trudng nganh CNTT va ngudn cung nhan lyc CNTT. Dé viéc hoach
dinh c6 do tin cdy cao, mot md hinh cho viéc hoach dinh c6 ké dén cac yéu t6 cung va cau nhén luc
CNTT can thiét duoc thiét 1ap. Nghién ctru nay nham xdy dung va dé xuat mot mo hinh du bao ngudn
nhan lyc CNTT va ap dung mé hinh nay trong viéc du bio ngudn nhin lyc CNTT cta Tp.HCM trong
giai doan 2011-2020.

Tir khoa: Nguén nhan lyc, Cong nghé Thong tin, Dy bao, M6 hinh, Thanh phé Hb Chi Minh.

ABSTRACT

Information Technology (IT) is a fast growing field, particularly, in Ho Chi Minh City. The City
Authorities has made much efforts to improve IT infrastructure and to make a master plan for IT
human resource development. The development of IT human resource depends on the demand of the
IT market and the supply of IT human resource. In order to have a highly reliable plan for IT human
resource development , a forecasting model involving factors of IT human resource demand and
supply is in need. This research aims to establish an IT human resource forecasting model and apply
this model into the forecasting of IT human resource in Ho Chi Minh City from 2011 — 2020.

gia thiét khong hiéu luc. Nguoc lai, mot s6 nha
nghién ctru lai cho rang du bao ngudn nhan luc

1. GIOI THIEU

Du bao cung va ciu cua nguén nhan luc duoc
dao tao 1a mot phan khong thé thiéu trong viée
hoach dinh nhan luc d6i véi moi moi qudc gia,
moi vung lanh thd, moi lanh vuc hoat dong
trong nén kinh té [5]; 1a ‘mot cong cu quan trong
dbi v6i cac nha ra quyét dinh trong viéc tuyén
dung, dao tao, va xay dung chinh sach [3].

Tuy nhién, viéc du bio ngudn nhan lyc ciing gy
ra nhidu tranh ludn trong lanh vyc hoc thuat
trong va ngoai nuge. Mot s6 nha nghién ctru cho
rang viéc du bao nay la khong can thiét boi vi
khong thé du bao, két qua néu cé ciing khong
chinh xac va viéc du bao thuong dua trén nhiing

1a mot viéc 1am rat kho nhung rat can thiét va co
thé thyc hién dugce, ho cho rang di sao c6 lam
du bao van tét hon khong lam [7].

O Viét Nam, dy bdo cung va ciu cia nguon
nhan lyc dugc dao tao ngay cang tré nén can
thiét trong moi lanh vyc kinh té noi chung va
trong l1anh vuc CNTT néi riéng. Trong thoi gian
gin day, mot sd co quan quan 1y nha nuéc da
dat yéu cdu cho cic nha nghién ctru xdy dung
cac mod hinh du bao nguén nhan luc. Cu thé, S¢
Khoa hoc Cong ngh¢ Tp.HCM di yéu cau du
bao nguén nhan lyc trong lanh vgc CNTT, mot
trong bén nganh trong diém cia Tp.HCM.



Tru6e nhitng vin dé néu trén, nghién ciru ndy s&

xdy dyng mé hinh du bao ngudn nhan luc

CNTT ciia Tp.HCM trong giai doan 2011 dén

2020. Cy thé:

e Tong quan cac phan loai ngudén nhan lyc
CNTT, ngudn cung va nhu cau cho cac loai
tuong g véi co cau trinh d6 lao dong.

e Toéng quan cac phuong phap/md hinh dy
bao ngudn nhan lyc CNTT

e P& xuit md hinh du béo nguén nhan luc
CNTT cta Tp.HCM trong giai doan 2011
dén 2020.

Pham vi cua dé tai dugc gidi han trong viéc du

bao sb lugng cac loai nguén nhan Iuc CNTT cua

Tp.HCM theo co cAu trinh do lao dong tur cao

déng, ctr nhén, thac si va tién si.

2. COSOLY THUYET
2.1 Phén loai ngudén nhan luc CNTT

Theo chudn ACM [6], nganh CNTT bao gém

nam chuyén nganh:

e Khoa hoc May tinh (Computer Science):
Chuyén nganh khoa hoc, nghién cuu cac
khia canh Iy thuyét cia may tinh.

e Ky thuat May tinh (Computer Engineering):
Chuyen vé phan clmg, bao gdm ca mang va
vien thong.

e (Coéng nghé Phin mém (Software
Engineering): Chuyén nganh kinh & ky
thuat lién quan dén san xuat phin mém.

e Hé thong Thong tin (Information System):
Chuyén nganh k¥ thuat ung dung, dao tao
cac chuyén gia tich hop cac cong cu phan
clg va phan mém vao hoat déng ctia doanh
nghiép.

e Ung dung CNTT (Information Technology):
Chuyen nganh ng dung, dao tao nhimng
ngudi ding vé phia doanh nghiép phéi hop
v6i cac chuyén gia hé théng thong tin dé
trién khai cac tmg dung CNTT trong doanh
nghiép.

O Viét Nam hién nay, da s6 céc truong dai hoc

dang trién khai ddo tao nganh CNTT theo nim

chuyén nganh sau:

¢ Khoa hoc Mdy tinh (Computer Science) dao
tao ky su nam vimg kién thirc co ban va
chuyén mon sdu v€ khoa hoc mady tinh,
trong d6 chi y dén cac linh vyc tién tién vé
CNTT nhu: cac hé théng diéu khién thong
minh, cac hé théng da truyén thong, cac hé

thdng khai thac xtr 1y tri thuc, xir Iy ngon
ngitr tu nhién...

e KY¥ thuit May tinh (Computer Engineering)
dao tao ky su nim vimg cic nguyén ly co
ban va thyc tién trong linh vuc k¥ thust may
tinh, dgc biét 1 linh vuc thiét ké vi mach.

e Cong nghé Phin mém (Software
Engineering) trang bi cho sinh vién kién
thic tong quat vé quy trinh xay dung, quan
ly va bao tri hé thong phan mém; c6 kha
nang phén tich, thlet ké va quan 1y cac dy an
phan mém; cung cap phuong phap luan va
cong nghé maoi de sinh vién c6 thé nim bt
va 1am chu cac tién bd khoa hoc.

e Hg¢ thong Thong tin (Information System)
dao tao k¥ su dap Gmg cac yéu cau vé nghién
clru phat trién va tng dung CNTT cua xa
hoi.

e Mang May tinh va Truyén thong
(Networking and Telecommunication) dao
tao ky su nam vimg kién thirc co ban va
chuyén sau vé nganh nghé, dap tmg yéu cau
vé nghién ciru, ing dung, c6 kha ning thiét
ké ché tao, bao tri, san xuét, thir nghiém,
quan 1y cac hé théng mang mdy tinh va
truyén thong.

Nhu vy, so véi chuédn ACM, Viét Nam c6 thém

mot chuyén nganh (Mang May tinh va Vién

thong theo chuan ACM duoc dua thanh chuyén
nganh hep cua Ky thuat May tinh) va thiéu mot
chuyén nganh (Ung dung CNTT). Tuy vay,
cling c6 mot sd dai hoc sir dung khung gido trinh
chuyén nganh dya theo chuan ACM [4].

2.2 Phan loai cic phwong phap/moé hinh dy
b4o nguon nhén lwe CNTT

Phuong phap du béo cung va cAu cua ngudn

nhan luc rt da dang va phirc tap, tily thudc vao

muc tiéu du bao va nguf‘m luc phuc vu cho cong

tac du bao bao gém co so dir liéu san co, doi

ngili chuyén gia va kinh phi.

Mot cach téng quat, theo Wilson va cac cong su

[7], c6 thé phan thanh bdn nhém phwong phap

chinh:

e Diéu tra nha sir dung va nha cung cip ngudn
nhan lyc

e Nghién ctru theo qudc gia, ving ldnh thd,
lanh vyc va nganh kinh té

e Phuong phap dinh tinh

e Phuong phap dinh lugng



Reisman va cac cong su [5] dé phén loai du bao
nguon nhan lyc dua trén sau yéu t chinh goi la
tat 1a HLAWPI, trong do:
e H: Thoi doan hoach dinh t (Planning
Horizon)
* H,: ngin han (t < 1 nam)
H,,: trung han (t=1 - 10 nam)
H;: dai han (t > 10 ndm)
e L: Cip hoach dinh (Planning Level)
= L. quéc gia
= L:vung, mién
L,: tinh
L;: t6 chirc, cong ty
e A: M do két hop (Aggregation Level)
* A, cao néu lién quan dén mot thude

tinh/nganh nghé
= Ay thap néu lién quan dén nhi€u thudc
tinh/nganh nghé

e W: Céch tiép can (Way)

= W,: Khach quan dya dir liéu qué kht

* W, chu quan dua vao ¥ kién chuyén gia

" W, két hop
e P: Muc dich cia md hinh (Model Purpose)

" P, tdiuvu

= P.: déanh gia chinh sach
P¢: du bao
e 1. Sy thac day di cu (Impetus for people

movement)

= I:cung day

= ].:caukéo

» I, két hop
Mot cach tong quat khac, cac phuong phap du
bao ngué)n nhan lyc dugc st dung thong thuong
¢ thé duoc phén loai thanh hai nhém dya trén
viéc khai thac dir li€u qua khtr va khong dua trén
dir liéu qua khir. Cac phuong phap khong dua
trén dir liéu qua khir bao gdbm khao sat nha tuyén
dung (Employer’s Survey), cac so sanh qudc té
(International Comparision) va phan tich tin
hi€éu thi truong lao dong (Labour Market
Analysis). Ngugc lai, sy khao sat xu hudng qua
khir 1a nén tang cho phép tiép can theo ty s6 lao
dong-diu ra (Labour-Output Ratios) hay su
phan tich dau vao-diu ra (I-O Input-Output
Analysis). Mot s6 nudc phat trién sir dung cac
ky thuat 1ap mo hinh kinh té vi mé phuic tap
(Sophisticated Macroeconomic modelling) dé
du bao lyc luong lao dong, nhung cac k¥ thuat
nay ciing dua trén cac udc lugng duoc trich ra tr
dir lidu kinh té qua khar [2].
Dua theo tinh chét cta dit liéu, mé hinh du bao
ngu(‘Sn nhan luc ¢ thé duoc phan thanh ba loai

chinh 12 m6 hinh nhin qu4, chudi thoi gian hoic

két hop ca hai.

e MO hinh nhan qua st dyng di li€u chéo voi
dang tong quat nhu sau:

u Yi:f(Xl, D, CT Xi,...,Xk) :bo+b1X1
+b2X2 + ... +biXi+ +kak+ &t

V6i Y 1a bién két qua va X 1a bién nguyén

nhan. Y va X c6 thé 1a bién dinh lugng hay

dinh tinh.

e Mo hinh chudi thoi gian st dung dit liéu
theo thoi gian Y= f(t), thuong sit dung mo
hinh ty hdi qui AR(p) hodc mé hinh tu hdi
qui két hop trung binh truot ARIMA.

u AR(p) Yt f(Yt 1s Y[ Do+ Yt-p) = b]Yt_l
+ b2Yt-2 ..t bth_p + &

u ARIMA(p,d,q) Yt = b]Yt_l + b2Yt-2 + ...
+b,Yip + Ci&n T g T ...+ CeEiq T &

e M5 hinh két hop s dung dir lieu bang
(pannel data) 1a loai dir liéu két hop dit lidu
chéo (crossectional data) va dir liéu chudi
thoi gian (time series data).

O Singapore va Taiwan, cic nha nghién ctru di

sit dung mo hinh két hop nay dé xem xét mdi

quan hé giita ngudn nhan Iyc CNTT va chi phi

R&D ciia chinh phu tir nim 1981 dén 2000 [8].
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12,000 900

10,000
8,000 Je00 g

6,000

persons

Zz
4,000 {300 @

2,000

mmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmm

————————————————————

Taiwan's ICT professionals and government R&D funding
60,000 100,000

50,000 B 0000

40,000 =
- 60,000

persons

30,000

NTS$million

- 40,000
20,000 -

10,000 - 20,000

0 L I L L L L L L T L L PR 0

mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmm

ffffffffffffff

—=— ICT personnel engaged in R&D activity —&— Government R&D funding

Hinh 1: Quan hé giita ngudn nhén lyc
CNTT va chi phi R&D

Mot cach phén loai khac cho cac mo6 hinh du
bao ngudn nhan luc CNTT dua theo cac md
hinh kinh t& vi m6é bao gdm M6 hinh can déi
lién nganh (M5 hinh 1-O), M6 hinh can ddi cung
cau va Mo hinh du bao nhu cau tang thém [7].

Mo hinh dédu tién va don gian nhat ctia cic md
hinh lién nganh 1a mé hinh I-O mé va tinh do
Leontief dé nghi nam 1937. Trong mé hinh 1-O



co ban c6 thé hién mbi lién hé truc tiép gilta cac
nganh san xuit v6i nhau, ddy chinh 1a mé hinh
tién phong trong linh vue ndy, va ngdy nay van
dugc dung trong kha nhidu nghién ciru phan tich
tac dong cua chinh sach.

3. MO HINH DU BAO NGUON NHAN
LUC CNTT TP.HCM 2011-2020

Duya trén co so ly thuyet da tong quan va do co
s& dit lidu vé cung va cau ngudn nhén lyc CNTT
ctia Tp.HCM c6 trén thuc té vira khong day du
va vua khong déng bd nén mo hinh du bao duoc
dé xudt trong nghién ctru nay sé& s dung két hop
vira duya vao viéc khai thac dir liéu quéa khu va
vira khong dua vao dir li€u qua khu.

3.1 M6 hinh khong dwa vao dir li¢u qua khir

Dbi véi cac dbi trong du bao khong co cac co

so dir lidu qua khir, nghién ctru nay d& nghi sir

dung cac phuong phap du bao sau day:

e Diéu tra cic co quan c6 sir dung ngudn nhan
luc CNTT (Employer surveys)

e Diéu tra cac co quan co diao tao ngudn nhan
luc CNTT (Supplier surveys)

e Phuong phip chuyén gia
techniques)

e  Phuong phap thao ludn nhém (Focus group)

e Phuong phédp hoach dinh theo cac kich ban
khac nhau (Scenario planning)

(Delphi

3.2 M6 hinh dwa vao dir li€u qua khw

béi véi cac dbi tuong du bao cd cac co so di
liéu quéa khtr, nghién ctru ndy d& nghi st dung
cac mo hinh du bao theo chudi thoi gian, mo
hinh nhan qué va mo hinh I1O.

M6 hinh chudi thoi gian

Véi cac dir liéu cung va ciu ngudn nhan luc
theo chudi thoi gian, nghién ctru nay dé nghi sir
dung cac md hinh sau day dé du bao:

e M5 hinh duong xu thé

e Mo hinh tu hdi qui

e Mo hinh ARIMA

Két qua du bao theo cic md hinh nay s& cho
thiy duong cung va dudng ciu ngudn nhan luc
theo thoi gian dugc trinh bay ¢ Hinh 2.
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Hinh 2: Buong du bdo cung va cau
ngudn nhan lyc [3]

Mo hinh nhan qua

Trong nghién ctru ndy mo6 hinh nhan qua dugc
dé xuat nham khao sat méi quan hé giita s6
lugng nhan lyc CNTT va chi phi R&D, GDP,
tién du tu vao lanh vec CNTT. Dua vao md
hinh nay néu du bao dugc cac gia tri R&D, GDP
va tién dau tur thi s6 luong nhan lyc CNTT ciing
duogc du bao. Cac gia tri R&D, GDP va tién dau
tu s& ¢6 duge tir cdc md hinh kinh t& vi mé va
cac chinh sach cua chinh phu.

3.4 M6 hinh cin dbi lién nganh 10

Bang IO la phuong tién dau tién cho viéc du bao
cau nguon nhén luc; va co so cua viée du bao
cAu ngudn nhan lyc bit ngudn tir du bao ting
truong kinh té GDP (tiéu dung cubi cing). Dy
bao ting trudng GDP tong thé cua nén kinh té
dua trén du bao ting trudng cta timg thanh phan
trong tiéu ding cudi cing cia timg nganh.
Thong qua mo hinh IO (ma trdn hé s6 dau vao),
gia tri tang thém VA cua ting nganh trong ting
khu vuc (nong nghi¢p, cong nghiép hay dich vu)
dugc xéac dinh. Trong du bao ngém han, viéc gia
sit hé sb co ciu khong thay doi 1a chap nhén
dugc. Do do, sir dung ma trén hé s6 co clu cac
thanh phan cAu thanh nén VA, x4c dinh tong
quy luong va quy luong ting thém cua ting
nganh khac nhau.

Tuy nhién, du bao cau lao dong phai cho két qua
1a lugng cau lao dong trong twong lai chir khong
ding lai ngay khi xac dinh quy luong tang thém
cua ting nganh. Vi vay, can phai tién hanh budc
diéu tra vé thong tin tién luong trung binh tinh
theo gi¢ (hay thang) cua timg nganh, tir d6 tinh
dugc luong cau lao dong twong Umng. Pé budc
du bao nay dugc tin cdy, cin thiét phai ding
khao sat chuyén gia va khdo sat ngudi s dung
lao dong dé nam bt xu hudng ting/giam tién



luong trung binh cta ting nganh. Khi khao sat
chuyén gia va nguoi st dung lao dong, khong
thé khong lay thém thong tin vé xu hudng
chuyén dich co cdu lao dong trong ndi bd nganh,
hay timg cong doan ciia san pham tng véi trinh
dg, ky nang tir don gian dén phirc tap. Thong tin
lay thém nay can thiét cho viéc du bao phan bo
lao dong vao timg nganh nhé hon cling nhu du
bao cau lao dong theo k¥ ning. That ra, d6 la
nhitng module gan lién véi qué trinh dy bao cau
lao dong theo gidi tinh, theo trinh d6 lao dong...
trong mot s6 du bao riéng 1& (theo yéu cau cua
timg module), c6 thé stir dung ham xu thé dé du
b4o, ngoai cach tiép can chuyén gia, ngudi st
dung lao dong hay phong van nhom ngudi lao
dong hién tai [1].

Khi dy bao lwong cau lao dong cin bao gdm lyuc
luong lao dong thay thé (replacement demand)
bén canh viéc du bdo luong cu tang thém do
tang truong kinh té chung hay két qua cua viéc
mo rong quy md cia nganh (expansion
demand). Cac thanh phan chu yéu trong luc
luong thay thé 13 lao dong nghi huu, da chét, di
chuyén rong theo nganh va theo dia ly. Céc
module dy béo ciu lao dong dugc trinh bay &
Hinh 3.

1. Bang IO (du bao tang truong
GDP/tang truong nganh)

2. Du bao lao dong theo nganh

-

3. Du béo ciu lao dong thay thé

/

4. Dy béo cau lao dong
theo k¥ nang/trinh d6

Hinh 3: Cac module du bao cau lao dong [7]

Kinh nghiém cac nuéc c6 lam du bao cau lao
dong gan véi cac module phu tro cho thiy viée
du bao lao dong theo nganh, du bao lao dong
thay thé hay du bao lao dong theo ky ning dwa
trén duong xu thé (chudi thoi gian) két hop véi
diéu tra doanh nghiép (ngudi str dung lao dong
va nguoi lao dong) va ¥ kién chuyén gia hon 1a
dwa vao mo hinh nhan qua nao. Diém chung, ndi
dung quan trong nhat cua cac module nay, 1a

thiét k& ban cau hoi phong van doanh nghiép va
chuyen gia dé thu thap thong tin tot nhat vé hién
tai va “cam nhan” cho tuong lai gan Mot luu y
kha quan trong nira trong giai quyét cac module
nay 1a phai xac dinh 6 rang hé thdng cac khai
niém, thang do lién quan dén phan loai nganh,
nghé, loai k¥ ning, tudi nghi huu... Cudi cing
1a khau dit liéu; day 1a khau quyét dinh muc do
tin cdy cua két qua du bdo. Can tap hop cic
Nién giam thong ké co lién quan dén lao dong,
co cdu lao dong theo nganh nghé... cic cudc
diéu tra quy mé 16n nhu diéu tra dan s, diéu tra
mirc séng dan cu, diéu tra doanh nghiép. ..

4. KET LUAN

Ttr viée phan loai ngudn nhan luc CNTT va tong

quan phén tich cdc m6 hinh dy bao cting, nghién

ctru nay da di dén mot so két luan vé viéc xay
dung md hinh dy bao nguon nhan lyc CNTT cua

Tp.HCM trong giai doan 2011-2020 nhu sau:

e V& nganh nghé, du bio s& bao gdm cac
nganh: Khoa hoc May tinh (Computer
Science), Ky thuat Mday tinh (Computer
Engineering), Coéng nghé¢ Phin mém
(Software Engineering), Hé théng Thong tin
(Information System), Mang M4y tinh va
Truyén thong (Networking and
Telecommunication) va Ung dung CNTT
(Information Technology).

e V& co cu trinh do lao dong, du bao s€ bao
gf”)m bon trinh do cao déng, ct nhan, thac si
va tién si.

e V& md hinh dy béo s& sir dung két hop ca
hai loai m6 hinh dua vao viéc khai thac dit
liéu qua khir va vira khong dua vao dir liéu
qua khir, trong d6 chi trong dén cac loai mod
hmh/phuorng phap:

Diéu tra cac co quan c6 sit dung ngudn
nhan lyc CNTT (Employer surveys)

* Pibu tra cac co quan co dao tao ngudn
nhan lyc CNTT (Supplier surveys)
Phuong phap chuyén gia (Delphi
techniques)

* Mo hinh chudi thoi gian

® MO hinh nhan qua

= M0 hinh IO.
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