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MO PAU: Tiéu chudn TCVN 9153:2012 “Cong trinh thiy lgi — phuong phap chinh Iy két qua thi
nghiém maiu dat” duwoc ban hanh theo quyét dinh s6 3576/QD-BKHCN ngay 27/12/2012 1a mot tiéu
chuan qudc gia d3 duwoc ap dung dén nay gan 3 ndm (néu ndi xa hon nita 1a tiéu chudn nay duoc soan lai
tr TCXD 74:1987 ban hanh ndm 2002, tirc da gan 13 ndm); trong qua trinh ap dung thay rang con nhiéu
diéu can ban luidn thém. Nhirng sai s6t trong tiéu chuin da duoc cac chuyén gia chuyén nganh cé nhiéu
déng gép v kién; pham vi bai viét nay, dé cdp mot van dé ma tiéu chudn chua néu ra, chua cé huéng dan
nhuwng trong thuc té€ ludn gdp phai.

Van dé xuat phat tir muc 3.3 — Quy dinh chung cda [1] ghi: “Phuwong phap chinh ly thdng ké st
dung trong tiéu chuan tuan theo luat phan phéi chuan”.

Cau van trong dau “... “ trén 1a khéng dung véi ly thuyét xéc suat thong ké vi, Phwong phép ... ma
tudn theo luat phan phdi chuan cé nghia gi ?. Dy, cd |& 1a do dich thuat !

Y clia cau van trén phai dugc hiéu: Cac bién thu thap trong qua trinh khao sat duwa vao chinh ly
théng ké (sau khi x{ ly sé liéu thd) phai tuan theo luat phan bd chuan (Gaussian distribution); day |a mot
gia dinh thdng ké quan trong. Nhung, néu dit liéu khéng tudn theo luat phan bé chuin thi giai quyét nhu
thé ndo ? Trong tiéu chudn nay chua cé cau trd 1o !

Ly mdt vi du: Tai “muc 4.1.6 — Cac budc chinh ly. Kiém tra su can thiét phai phan chia ti€p don
nguyén dia chat cong trinh bang tiéu chudn “ t” theo cong thirc 6”7 1a mot vi du (chud y cdng thirc 6 trong
tiéu chuan viét sai-ban doc cé thé kiém tra ly thuyét xac suat thdng ké).

Thuc chat, day 13 bai toan kiém dinh t (con goi “t.test”) nham dé tra 1&i cau hdi: cé hay khong cé
su khac nhau gitra 2 s6 trung binh cia 2 mau? muc dich la d& phan chia don nguyén dja chat. Phuong
phap kiém dinh t nay dwa vao mét sd gia dinh théng ké sau:

e Hai nhdm so sanh phai hoan toan déc 1ap nhau;

e Bién so sanh phai tuan theo luat phan phdi chudn (Gaussian distribution);
e Phuong sai 2 nhém bang nhau ( hodc tuwong duong );

e Bién phai dugc chon ngiu nhién (random sample);

Trudng hop mau khong théda man 1 trong nhitng gia dinh trén thi tiéu chudn TCVN 9153:2012
chua dua ra hwéng dan thuc hién. Day 13 cdi thi€u cla tiéu chuidn ma ndi dung bai viét nay dé xuit cach
giai quyét.

(Théng thudng, néu dit liéu khdng tudn luat phan phéi chuan hodc phuong sai khéng tuwong
duong thi cé thé hodn chuyén dit liéu sang logaric hodc ham sé mii, muc tiéu |13 [am cho théng s6 mdi sé
tuan luat phan phdi chuin; sau dé tinh todn cac budc nhu tiéu chuan trén hudng dan-Ly thuyét xac suat
théng ké).

Tuy nhién, ciing c6 nhitng trudng hop dir liéu khdng thé hodn chuyén sang bat ky dang nao dé
théng s6 mdi tuan luat phan phdi chuan duoc; trudng hop nay sir dung phuong phéap Bootstrap.

GIO1 THIEU PHUO'NG PHAP.



DE gidi thiéu phuwong phap; trong thuc hanh s& sir dung dit liéu tir bang B.2, phu luc B, TCVN
9153:2012; cac budc tinh toan kiém dinh t.test duoc st dung theo hudng dan “phan tich dit liéu théng
ké véi R” [2]; khong theo trinh ty hwdng dan cula tiéu chuan véi muc dich gidm khoi lwong tinh toan
(thue chat két qua 1a nhu nhau).

Chi s6 déo cho bang sau:

B.2 Trwérng hop hai lép dat.
Hé khoan | Do sau, Chi sbé Biéu dd diém, trworng hop b/
m deo, % Chi s6 déo, %
KA1 4 16
KA1 6,8 27,6 Bidu a6 diém, trudng hap b
K2 3,8 14,7 Chi s6 déo, %
K2 6.3 23 1 " 10 15 20 25 30 35
K2 11,5 27,1 2 -—
K3 4 14,1 Y TRt
K3 6 16,3 = Y e .
K3 8 27,4 & 10 BE—
K4 3,8 16,5 12 s
K4 7.8 24,9 14
K5 3,5 12,9
K5 9,5 21,9
K5 12 23,2
K5 7.8 29,5
K6 2,2 13,5
K6 5,2 16,1
K7 42 15,6
K7 2,2 16,9
K7 7.5 21,2
K8 4.8 11,2
K8 10 18,4

Cau hdi dat ra 13: C6 hay khéng c6 su khac biét chi sé déo cua 2 |&p dat ké nhau ? muc dich la
hop nhat hay chia thanh 2 don nguyén dia chat riéng biét?.

Gidi thiéu 2 cach tra 161 ciu hoi trén: Nhw huwéng dan & muc 4.1.6 TCVN 9153: 2012 (kiém dinh t)
va phuong phéap Bootstrap.

1. Kiém dinh t-test (Trinh tu cac budc thuc hién theo ngdn ngit R, thuan Igi va nhanh chéng
hon la cach tinh tay va tra bang nhu tiéu chuan trén huéng dan)
Goi B; chisé déo & d6 sdutlr 0 — 6 m;




B, 13 chi s6 déo & dd sau tir 6.5 — 14 m. Tlr bang B.2 nhap vao R nhu sau:

B, = (16,14.7,23.1,14.1,16.3,16.5,12.9,13.5,16.1,15.6,16.9,11.2)
B,=(27.6,27.1,27.4,24.9,21.9,23.2,29.5,21.2,18.4)

Kiém dinh t v&i ngdn ngit R chi bang 1énh don gian la: t.test (B1,B2), ta cd két qua nhu sau:
Output:

t.test(B1l,B2)
welch Two Sample t-test

data: B1 and B2
t = -6.0855, df = 15.014, p-value = 2.077e-05
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-12.155764 -5.849791
sample estimates:
mean of x mean of y
15.57500 24.57778

Tir Output thdy:

t = - 6.08 (nam ngoai khoang gid tri “t- ly thuyét”; bac tw do df = 15, p = 2.07*10° => sy
khdc biét gitra 2 I1&p c6 y nghia théng ké (nghia I3 cé su khéc biét gittra B1 va B2);

Khoang tin cdy 95% cua khac biét By vdi B, tir (- 12.15) dén ( — 5.85);

Gid trj trung binh cla B;: 15.57, clia B, = 24.57 (d6 khac biét clia trung binh la 9.0)

Tuy nhién, két lud@n trén c6 thé sai néu di¥ liéu (B1, B2) khéng dédp irng gia dinh théng ké !

Kiém tra cdc gid dinh théng ké:

+ Phuong sai 2 bién phai bang nhau hoidc twong dwong:

O day, Phuong sai cla: var(B1) = 8.5238 va var(B2) = 13.304 => sai khac khong 1on.

+ V@ uat phan bd chuan: V& biéu d6 phan bd 2 bién By, B,, trong R chi don gian bang Iénh
“hist(B1)” nhu hinh sau:
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V&i biéu d6 phan bé nhu trén, két ludn rang dit liéu khdng tuan luat phan phdi chuan (néu dit liéu
tuan theo luat phan phdi chuan thi biéu d6 tan suat cé dang hinh chuéng).

Nhw véy, kiém dinh t vdp phdi vén dé gia dinh théng ké !
2. Phuong phap Bootstrap [3].

Phuong phéap phan tich Bootstrap dua vao cach tai chon mau va mé phdng dua vao di lieu thuc
té dé tim phan bé cho 1 chi s6 théng ké nao d6. Cac buéc nhu sau:




e Lay mau nhém 1 (B1), nhém 2 (By);

e Tinh hiéu s6 cla 2 s6 trung binh;

e L3p lai cdc budc trén B 1an (c6 thé dén 10.000 lan);
e Xét phan bd dé xac dinh khoang tin cdy 95%.

CuU phap Iénh trong “R” va output nhu sau

Bl = c(16,14.7,23.1,14.1,16.3,16.5,12.9,13.5,16.1,15.6,16.9,11.2)
B2 c(27.6,27.1,27.4,24.9,21.9,23.2,29.5,21.2,18.4)
nl=length(B1)

n2=1length(B2)

B=10000

difference=numeric(B)

for (i in 1:B){

bs.Bl<-sample(B1l,nl, replace=TRUE)
bs.B2<-sample(B2,n2,replace=TRUE)
difference[i]l=mean(bs.B2)-mean(bs.B1)

quantile(difference,probs=c(0.025,0.5,0.975))
2.5% 50% 97.5%

6.197153 9.027778 11.627847

> # Phan bé cua khac biet cua 2 nhoém

V++++VVVVVVYV

> hist(difference,breaks=20,col="blue",border="white")

Output trén cho thay:
Khdc biét chi sé déo trung binh cla 2 nhém 13 9.02;

Khodng tin cdy 95% khdc biét gitra B; va B, tir 6.197 dén 11.627 (Xem phan bé nhu hinh sau); tir két qud
nay, cé co’ s& dé khdng dinh réng cé su khdc biét giira 2 nhém.

O két qua “t-test” trén, d6 khac biét nay dao dong tir: 5.849 dén 12.155 . Trudng hop nay, ca 2 phuong
phap cé két luan tuwong duong; tuy nhién nhu d3 phan tich trén, t.test khéng dap rng gia dinh thong ké.

Phan bd cla khéc biét gitta 2 nhém nhu hinh sau:
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Dua vao su khdc biét vé chi s6 déo cta 2 nhdm nhu két qua kiém dinh trén 13 co s& phan chia dja tang
thanh 2 don nguyén.

KET LUAN:

Kiém dinh t don gidn trong tinh todn, khdng can may tinh bang céch tinh tay theo trinh ty nhw
hudng dan cla tiéu chuan; tuy nhién dé mac phai sai [Am do khéng chi y nhitng gia dinh théng ké dang
sau clia phuong phap.

Hon nita, néu dit liéu thu thap dwoc khdng ddp (rng céc giad dinh, tiéu chuln trén cling chua dua
ra hudng dan dé xir ly.

Dé xuat phuong phap Bootstrap thay cho phuong phap kiém dinh t (t.test), néu bang may tinh
vGi bat ky phdn mém nao vé xac suit théng k& nhu SAS, SPSS... déu nhanh chéng; lgi thé clia phuong
phap la khéng bj rang budc b&i nhitng gid dinh thong ké./.

Vai lori cdm on: Trong qud trinh chu@n bj dw thdo badi viét trén, tdc gid xin trdn trong cém on Cé: Tén Ni¥
My Lién — Pho GD Trung tdm thi nghiém chuyén nganh xdy dung - PECC 4, dd co nhitng gop y quy bdu
gitp cho bén théo duwoc hoan chinh hon.
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