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TOM TAT:

Do dic diém cua qué trinh du tu va dic diém cua san xuit xay dung co tinh da dang, ca biét cao, chi phi phuc vu cho dau tu xay
dung cong trinh 16n, thoi gian kéo dai, chiu nhiéu tac dong cua cac yéu t6 tur nhién va nhidu dic tinh khac, nén rai ro ludn 1a yeu t6
tiém anno co thé xuét hién va gay hau qua kho ludng bit e lac nao. Déc biét khi thi cong cdc cong trinh xay dung trong didu kién
kinh té thi trudng cac don vi lién quan nhu: don vi thi cong, tw vin giam sat, tu van thiét ké, chu déu tu, cic nha khai théc... s&
ludn phai chiu nhiéu rui ro. Vi vay doi hoi cic nha quan 1y phai co phuong phap dé x4c dinh muc do rai ro. Du doan duogce rui ro
trong thi cong xay dung s€ gitip cac nha quan ly thi cong c6 co so dé luong trude duoc rai ro va co phuong an dé phong, xu ly khi
¢6 van d& xay ra. Phan mém R 1a mot phan mém ¢ mi ngudén mag sir dung cho phan tich thong ké va dd thi, khong gidng nhu
nhitng phan mém khac 13 phai mua ban quyén méi sir dung dugc, phan mém nay ching ta ¢ thé download mién phi tir trang chu
r-project.org. Phan 16n céc k¥ thuat phan tich trong kinh doanh déu dugc R hd trg. Bang chimg cho sirc manh ctia R d6 14 nhiing
giai thuong va sy tan duong tir nhimg tap chi hay cong dong uy tin trén thé giéi nhu New York Times, Forbes, Intelligent
Enterprise, InfoWorld va The Register. Trong bai viét nay, tac gia s& trinh bay mot sd img dung cta phan mém R dé du doén rui ro
trong thi cong x&y dung cong trinh.

T khéa: Rui ro, rii ro thi cong, quan 1y rui ro, phan tich rui ro, du doan rui ro...

ABSTRACT:

Due to the characteristics of the investment process and construction production having diversity, high specifics, the large cost for
the investment in construction works, the long time, a lot of effects by many natural factors and many other characteristics, so the
risk is always a potential factor that can occur and cause unpredictable consequences at any time. Especially, when conducting
construction works in the market economy conditions of relevant units such as construction unit, supervision consultancy unit,
design consultancy unit, investor, operators, etc., it will always face many risks. Therefore, it is required that managers have
methods to determine the level of risk. Predicting the risks in construction works will help construction managers have a basis to
anticipate the risks and have a plan to prevent and resolve when the problems occur. R Software is an open-source code software
used for statistical and graph analysis, unlike other software that must be licensed to use, this software we can download for free
from r-project.org homepage. Most business analysis techniques are supported by R. Evidence of the power of R is the award and
praise from prestigious magazines or communities in the world such as New York Times, Forbes, Intelligent Enterprise,
InfoWorld and The Register. In this article, the author will present some applications of R software for predicting risks in
construction works.
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1. Gigi thiéu - Theo quan diém ctia M. Nghi Nguyen [3]: Quan ly rdi ro la mot
Trén thé gidi cé rat nhiéu tac gid nghién ctru vé rii ro, vé coban  ky thuat chinh xac dé xac dinh nhiing méi de doa dén sy thanh
céach tiép can van dé 1a khong cé gi sai khac 16n, nhung phuong  cong clia dy an, tap trung sy chu y cac hoat dong dé loai bé nhiing
phép luan dé gidi quyét van dé thi cé thé khac biét. Trong bai bdo  rui ro va trién khai cac ké hoach dé lam gidm bét hodc gidm thiéu
nay tac gid xin néu nén quan diém cla 1 vai tac gia: nhiing anh hudng va tang kha nang thanh céng ctia du an. Viéc nay
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bao gom ca ké hoach lam tang t6i da cac yéu té tich cuc lién quan
dén cac rui ro (rdi ro tich cuc). Quan ly rdi ro la mot tap hgp clia cac
hoat déng quan ly dy an, dugc thi hanh cung véi cac chic nang
quan ly truyén thong nhu quan ly chi phi k& hoach va ky thuat tai
cac cap dy an va chic nang. Theo M. Nghi Nguyen quan ly rdi ro
dugc chia lam 2 linh vuc chinh: K& hoach quan ly rti ro va kiém soat
rdi ro. M6 hinh bao gém ca cac hoat dong can hoan thanh trong giai
doan bat dau trién khai du an, théng thudng xay ra trong vong ba
thang ké tu khi ky hgp déng, va ca nhiing hanh déng trong toan bo
thai gian thuc hién hgp déng khi du an dang dugc phat trién. Bao
cdo quan ly rui ro xac dinh tinh trang rdi ro ctia du an cho dén khi
cac rdi ro d6 két thuc de doa du an.

- Quan ly rdi ro theo quan diém cda Willam R. Duncan (PMI
Standards committee): Quan ly rdi ro bao gém cac qui trinh lién
quan dén viéc xac dinh, phan tich va déi pho vaéi cac rui ro cha du
an. Viéc nay cling c6 nghia la t6i da héa cac két qua tich cuc va lam
gidm thiéu cac két qua tiéu cuc. Quan ly rii ro bao gébm cac qui trinh
chinh sau:

+ Xac dinh rai ro: xac dinh cac rdi ro ¢4 thé anh hudng dén du
an va tinh chat ctia méi rai ro.

+ Lugng hda rui ro: danh gia cac rdi ro va muc dé anh hudng
cla chung d6i véi dau ra clia du an.

+ Lap k& hoach dé d8i pho véi cac rai ro: Xac dinh céc budc can
thiét déi phé véi cac rui ro.

+ Quan ly viéc d6i phé véi cac rai ro: Chudn bi cho viéc thay déi
hodc phat sinh trong qua trinh xay ra rui ro.

- Trong bai bao clia Sukulpat Khumpaisal [20] bai viét nay tap
trung vao nguy co rdi ro clia qua trinh ddu thau xay dung. Ngoai ra,
phuong phap nhan dang rdi ro thich hgp cling sé dugc gidi thiéu
trong bai viét nay. Phuong phap dé nghi dugc bat dau vai viéc thiét
lap Mot hé so rai ro, tranh rui ro, danh gia rdi ro cg ban va giam nhe
rdi ro hiéu qua cho ngusi tham gia quan ly du an, dac biét la cac
kién tric su hodc nha quan ly du an dé hiéu rui ro lién quan trong
qua trinh dau thau xay dung bao gém lam thé nao dé gidm thiéu
nhimng rdi ro.

- Trong nghién clu cta Nerija Banaitiene and Audrius Banaitis
[21] chd yéu la phan tich cac rdi ro va quan ly rui ro trong cac cong
ty xay dung & Lithuania.

- Nghién ctu cla Acelya Yildiz, Irem Dikmen, Mustafa Birgonul,
Kerem Ercoskun, Selcuk Alten Proceedings Editors [22] dé xuat mét
phuong phap 1ap ban d6 rdi ro cho cac du an xay dung quoc té.

- Trong nghién ctu cda Dr Patrick. X.W. Zou, Dr Guomin Zhang
and Professor Jia-Yuan Wang [23]. Bai viét nay nham xac dinh va
phan tich cac rdi ro lién quan tdi su phat trién cla xay dung cac du
an ti cac bén lién quan du &n va quan diém chu ky cudc séng. Bang
cach khdo sat cau hdi buu dién dugc st dung dé thu thap di liéu.
Dua trén mét danh gia toan dién vé kha nang xuat hién va tac déng
clia chung trén cac muc tiéu du an, nghién ctiu nay xac dinh hai
mudi nguy cd I6n. Nghién ctru nay cho thdy nhing rdi ro nay cha
yéu lién quan dén (dua vao bang xép hang) nha thau, khach hang
va nha thiét k&, véi moét vai lién quan dén co quan chinh pha, cac
nha thau phu / nha cung cap va cac van dé bén ngoai.

Theo két qua khao sat ctia Ernst & Young déi véi cac té chic da
that bai trong cac dy an dau tu bat dong san & cac nudc dang phat
trién bao gém ca khu vuc Chau A, c6 t6i 73% ch doanh nghiép bat
dong san thua nhan, hoat dong kinh doanh cdia minh dang gap kho
khan lién quan dén danh gia rai ro va ky vong lgi nhuan cta du an.
Haon 50% cac nha quan ly cao cép lo ngai rang hiéu qua kinh doanh

cUa toan doanh nghiép bi sut giam bdi mot s6 du an 1én. Nguyén
nhan la do méi dy an thudng kéo dai it nhat 3 - 5 ndm, trong thoi
gian d6, luéng tién bo ra I16n hon rat nhiéu so véi tién thu vao. Véi ty
I& thanh cong trong viéc trién khai cac du &n bat dong san thi 50%
du an vugt qua ngan sach ban dau, 58% du an bi cham tién do, 42%
du &n c6 van dé vé chat lugng sau khi hoan thanh. Nhing con s6
nay trén thuc té€ & Viét Nam c6 thé cao han trong giai doan hién nay.

- Theo Henri L. Beenhakker (1993) [11], J. Raftery (1994) [10], M.
Rosenau (1998) [15] da dinh nghia quan ly rdi ro theo quan diém
thong thudng la qua trinh nhan dang, nhan dinh, phan tich, do
ludng muic d6 rdi ro, trén ca s& d6 Iua chon, trién khai va quan ly cac
hoat déng d6i phé vai rdi ro c6 thé xay ra.

- M. Dixon (2000) [14], mét loat cac céng trinh nghién clu dang
chu y cda Vién quan ly dy an quéc té (2000) [16], Caltrans (2003) [7],
D. Hilson (2002) [8]... dua ra dinh nghia quan ly rdi ro theo quan
diém hién dai la qua trinh tan dung t8i da cac co hdi tiém tang
trong tuong lai d€ mang lai cac két qua tich cuc va t8i thiéu hoa cac
hiém hoa gay tac dong tiéu cuc.

- Theo D. Barrie (1996) [5] quan ly rdi ro 1a su ¢6 gdng c6 t8 chic
dé nhan ra va lugng hod cac kha nang xdy ra rui ro, déng thai dé
xuat cac ké hoach nham loai tri hodc gidm bét hau qua cé thé gay
ra do rairo.

- Tac gia Anthony Walker (1996) [6] c(ing da ban vé quan ly rdi ro
trong xay dung nhung cht yéu la phan tich cac hoat dong dau tu.

- Cac nghién ctu lién quan dén quan ly rdi ro [14], [15], [16] da
cho thdy quan ly rui ro la mot cong viéc phic tap, bao gobm viéc
nhan dién cac loai rti ro ma du an co thé déi mat trong tuong lai;
danh gia kha nang xay ra rdi ro va muc d6 tac dong do rui ro gay ra;
tU do tim ra nhitng phuong thic quan ly va ngan ngua, gidam nhe
thiét hai do rui ro gay ra; dua ra cac bién phap thuc hién va diéu
chinh cac hanh déng trong tiing trudng hgp cu thé dé déi pho vai
méi rdi ro. C6 thé noi, méi quyét dinh quan ly rti ro clia nha quan ly
du an déu c6 anh huéng truc ti€p dén muc tiéu, su thanh cong va
hiéu qua clia du an. Diéu nay doi héi nha quan ly dy an phai nam
bat dugc cac kién thiic, ndi dung, qua trinh can thiét trong quan ly
rdi ro du an.

- Trong xay dung, nhiéu tac gia da dé cap dén quan Iy rdi ro du
an [9], [10], [12], [13]; Quan ly rai ro va xay dung [15]; phan tich rdi ro
cac dy an BOT [18]; quan ly rdi ro trong nganh nghé xay dung [19].

Ngoai ra con rat nhiéu trang web hay cac bai bao viét vé rai ro
trong xay dung tuy nhién chi diing lai & chd phan tich va tim ra cac
rdi ro & cac khau nhu thi céng xay ldp, dau thau... hodc chi dua ra
dugc cac rdi ro va bién phap quan tri rui ro.

R 1a mot ngdn ngir vé thdng ké, cling 1a mét ngdn ngit biéu do,
cling 6 thé ndi n6 la mét ngdn ngit 1ap trinh. R xudt phat tir phan
mém cé tén 1a S, phan mém S la phan mém dung cho phan tich dr
lieu va quan ly di liéu, qua trinh phat trién 3 giai doan:

+ Giai doan 1 [4]: vao ndam 1988, khi RA Becker, JM Chambers, A
Wilks cuing hgp luc phat trién mot phan mém goi la S, phién ban S2,
chi st dung trong vién nghién cltu clia mét trung tam dién thoai,
ngoai dién thoai ra né con la mét trung tam nghién cttu khoa hoc va
cédng nghé rat qua trong clia Mi.

+ Giai doan 2 [4]: vao nam 1992, JM Chambers, TJ Hastie lap ra
phién ban tha 3 goi la S3.

+ Giai doan 3[4]: vao nam 1998, JM Chambers bién S thanh san
pham c6 thé thuong mai hoa dugc goi la S4.

S 1a mét phan mém danh cho nhiing chuyén gia thuc sy vé
théng ké, do d6 kho st dung. R thoat dau la do 2 nha théng ké hoc
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Ross Ihaka va Robert Gentleman (la chuyén gia thong ké hoc, éng
chuyén vé tinh toan), hai ngudi nay thudc Dai hoc Auckland, New
Zealand, ho lién lac JM Chambers bién phan mém S thanh than
mém mdi va hoan toan mién phi dé€ cho cong déng théng ké trén
khdp thé& gii c6 thé sit dung, JM Chambers la mét nha khoa hoc
nén 6ng cling khéng quan tam dén van dé thuang mai va éng dong
y ngay. TUr d6 Ross lhaka va Robert Gentleman bat dau chuyén déi
ma cda S thanh R va ching ta st dung cho dén hém nay. [4]

TU ndm 1997 phan mém R da qud ndi tiéng nén ngudi ta nghi can
phai c6 nhém diéu hanh, nhom nay cé tén la “R-core” gém 15 ngudi, ho
dung ra thay mat cong déng théng ké quéc t& dé quan ly su phat trién va
duy tri phan mém R dé€ cho ching ta st dung dén ngay hém nay. R La
phan mém hoan toan mién phi, khéng phai nhu cac phan mém khac vi
du nhu: SAS, SPSS... d6 la nhiing phan mém théng ké thuong mai, phai
mua ban quyén méi sit dung dugc. N6 1a mot phan mém cé thé chay trén
nhiéu hé diéu hanh: Windows, Unix, MacOS. C6 rat nhiéu phuong phap
phan tich trong d6, phan mém R khéng nhiing c6 cac phuang phap phéan
tich phd bién ma con ¢6 céc phuang phap phan tich chuyén dung ma cé
I& cac phan mém khac khong co. Doi véi nhiing ngudi sir dung cac
phuong phéap phan tich dit liéu & mic do nang cao thi ¢é rat nhiéu
phuong phap khéng dugc trién khai trong cac phan mém nhu SAS,
SPSS,... nhung R thi ¢6 tat ca cac phuong phap dé. Phan mém R ¢6 kha
nang mé ta dit liéu qua hinh thuc biéu dé, hinh thic biéu d6 dugc mé ta
trong R rat tuyét vdi, vi R con la mét ngén ngir phan tich do d6 né cho
phép ta van dung dé thiét ké cac biéu dé phuc vu nghién ctu. Ngoai ra R
con ¢6 nhimg tién ich khac nhu: R [a mét ngdn nglt phan tich théng ké,
cho phép phét trién nhiing phan tich clia ngudi st dung, c6 thé lam dugc
tat cd cdc mo hinh phan tich théng ké ma chiing ta nghi dén, c6 thé mo
phong (Simulation), vé dugc biéu dé ti don gian dén phic tap, va vé rat
dep, cho phép 1ap trinh va trién khai mét phuong phap méi... Do d6 c6
thé st dung R d€ dy doan rdi ro trong thi cong xay dung, Thanh phé H6
Chi Minh la mét khu vuc c6 dia chat & cac quan tuong déi yéu (trir Ca Chi,
Hodc Mén, Q12), déc biét la cac quan ven séng Sai Gon, 30m phia trén
thuding la bun, sau d6 1a I6p cat min va cat hat to. Dia chét thay déi phuic
tap, do d6 khi thi cdng coc barret su ¢6 xay ra la diéu kho c6 thé tranh
khai. Sau khi ap dung phuang phap chuyén gia dé thu thap s6 liéu vé
phan trdm xay ra su 6 khi thi cdng coc Barret dia chat TPHCM va muc do
anh hudng dén chi phi va thdi gian thi cong clia phan coc Barret (& day
tac gid chi xét anh hudng dén thai gian). Tac gid st dung phan tich hoi
quy dé tim mdi lién hé gitfa su c8 va thai gian, sau d6 st dung phan mém
R d€ dy doan. Phan tich héi quy tuyén tinh la mot phuang phap phan tich
quan hé gitta bién phu thudc Y véi mét hay nhiéu bién doc lap X. M6 hinh
hoa st dung ham tuyén tinh (bac 1). Cac tham s6 ctia mé hinh (hay ham
s6) dugc udc lugng tur dit liéu. Goi phan tram xay ra su ¢é la bién doc lap,
ky hiéu: X, méi s6 liéu diéu tra dugc la xi. Goi phan tram anh hudng clia su
6 dén chi phi la bién phu thudc, ki hiéu: Y, méi s6 liéu diéu tra dugc la yi.
TU két qua nghién cdu [1], [2] ta ti€n hanh phan tich theo cac budc sau:

Budc 1: Khai dong R

Budc 2: Nhap caclénh ciaR

Nhap d liéu diéu tra vao R, d€ khao sat méi quan hé (tuyén
tinh) gitia 2 bién dinh luong, ta dung ham plot d& mé ta bang hinh
anh va dung ham cor @& mé ta muc do6 tuang quan gitia hai bién.

2. Két qua va thao luan

> getwd()

[1]1"D:/phuluc”

>x=c(13,11,12,11,9,7,7,13,15,8,8,5,15,6,7,12,10,11,8,9,14,11,13,9,
12,11,12,15,11,12,9,9,7,6,11,12,10,10,10)
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>y=c(30,35,37,32,27,25,25,33,35,24,20,15,40,17,25,34,29,35,23,2
5,32,35,37,28,30,37,35,42,29,31,28,30,25,20,31,32,32,35,30)

> plot(x,y,xlab="%thai gian",ylab="% su c& sap thanh")

Ta dugc biéu d6:

e a0

% s1r o sip thanh

& B o

i
.

Wi gt

Hinh 1. Bi€u do thé hién mi quan hé giita thi gian va su c§

Sau do6 ta kiém tra hé s6 tuong quan:

> cor(x,y)

[110.8691576

Ta thay d6 thi rgi rac va hé sé tuong quan tuong gitta x va y du
I6n cho phép ta gid dinh quan hé tuyén tinh gilta x va vy.
Y =B +Bix; +¢

- St dung ham Im() (linear models) dé tim cac udc luong

o, = j p(S)dS

> Im(y~x)

Call:

Im(formula =y ~ x)

Coefficients:

(Intercept) X

8.921 2.038

Tu day ta ¢6 phuaong trinh thé hién méi quan hé gitt chi phi va

su ¢ nhu sau:

y, =8,921+2,038x,

> m1=Im(y~x)
> summary(m1)
Call:
Im(formula =y ~ x)
Residuals:
Min  1Q Median 3Q Max
-5.4474 -2.2971 0.6278 1.8156 5.7029
Coefficients:
Estimate Std. Error t value Pr(>|t|)
(Intercept) 8.9213 2.0196 4.417 8.39e-05 ***
X 2.0376 0.1906 10.691 7.20e-13 ***
Signif. codes: 0 *** 0.001 **' 0.01 *" 0.05"./0.1""1
Residual standard error: 3.049 on 37 degrees of freedom
Multiple R-squared: 0.7554, Adjusted R-squared: 0.7488
F-statistic: 114.3 on 1 and 37 DF, p-value: 7.204e-13
>anova(m1)
Analysis of Variance Table
Response:y



Df Sum Sq Mean Sq F value Pr(>F)
X 11062.41 1062.4 114.29 7.204e-13 ***
Residuals 37 34395 9.3
Signif. codes: 0 “*** 0.001 **'0.01 *' 0.05'./ 0.1 ‘"1

Budc 3: Xay dung mé hinh tién doan:

Sau khi mé hinh tién doan chi phi da dugc kiém tra va tinh hgp
ly da dugc thiét 1ap, chung ta c6 thé vé dudng biéu dién clia méi
lién hé gilia su c6 va chi phi bdng lénh abline nhu sau (object cta
phan tich lam1):

> abline(m1)
o
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ihén gian

Hinh 2. Butng biéu dién mdi lién hé giita % su ¢d sap thanh hd dao () va % thdi gian(y).

> new=seq(min(x),max(y),length=50)

>predint=predict(m1,data.frame(x=new),interval="prediction")[,
c("lwr","upr™)]

>confint=predict(m1,data.frame(x=new),interval="confidence")[
,<("lwr","upr)]

> plot(y~x,pch=16)

> abline(m1)

>matlines(new,cbind(confint,predint),lty=c(2,2,3,3),col=c("red","
red","blue", "blue"),Iwd=c(2,2,1,1))
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Hinh 3. Gid tri du dodn va khodng tin cdy 95% va gid tri mdi

Bi€u d6 trén vé gia tri du doan trung binh y, (dudng thang

mau den), va khodng tin cdy 95% cua gia tri nay la dudng mau dé.

Ngoai ra, dudng mau xanh la khoang tin cdy cla gia tri tién doan %
thai gian cho % xay ra su ¢ mai trong quan thé.

3. Két luan:

- Sau khi du bao dugc phan tram xay ra rdi ro bang phuong phap
héi quy tuyén tinh va st dung phan mém R d& phan tich, néu don vi
thi céng thay vai % xay ra rii ro nhu phan tich, don vi minh khéng du
kha nang dé giai quyét thi ngay tir dau khdng nén nhan thau.

- N&u don vi thi cong thay véi phan tram c6 thé xay ra rdi ro
theo phan tich, néu quyét dinh nhan thau thi ta sé c6 phuong phap
ung phé véi rui ro va bién phap phong ngtsa.
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