Lam sang thong ké

Khoang tin cay 95 % cua trung vi
Nguyén Vin Tuén

Hoi: “Em do mét bién sé lam sang, nhiung vi bién sé nay khong tudn theo ludt
phdn phéi chudn, nén em phdi ding sé trung vi dé mo ta bién s6. Em muon biét cdch
tinh khodng tin cdy 95% ciia né. Tim trong sdch gido khoa khong thdy sdch nao chi cdch
tinh nay. Mong thdy chi cdch tinh khodng tin cdy 95% ciia sé trung vi.”

Day 12 mot van dé thii vi! Ddi voi cdc bién khong tuan theo luat phan phdi chuan,
chiing ta khong thé sir dung sb trung binh va do 1éch chuan dé mé ta bién. Thay vao dé,
ching ta phai dp dung cic phuong phép théng ké phi tham s6 (non-parametric statistics)
dé tinh. Mot trong nhirng chi s6 dé mo ta trung binh cta bién 12 s6 trung vi (median).

Ding nhu ban doc viét, cdc sdch gido khoa khong mé ta cich tinh khoang tin ciy
95% cua sb trung vi. Pon gian vi ... khong c6 cong thiic nao dé tinh. Tuy nhién, trong
ba thap nién trd lai ddy, v6i sy phét trién ciia mdy tinh, mot cudc cdch mang théng ké da
xay ra. Phuong phdp cdch mang d6 c6 tén 1a “bootstrap method” do nha thong ké hoc
Bradley Efron phét trién vao nim 1979. Phwong phép bootstrap dd dugc tng dung rong
rdi trong nhiéu linh vuc khoa hoc, va dén nay c6 thé xem 1a mot phuong phdp chuan.
Trong bai nay, toi s& “loi dung” cAu hoi dé gi6i thiéu phuong phdp nay. Vi phai sir dung
mdy tinh, cho nén ban doc can phai biét qua mot ngdn ngit thong ké, chang han nhu R dé
tién viéc theo ddi. Ching ta s& bit ddu bang mot vi du cu thé.

Phwong phap wéc tinh sé trung vi
Vidu 1. S6 liéu vé chi s dau (pain index) ¢ 11 bénh nhan thip khép nhu sau:
0.05, 0.15, 0.35, 0.25, 0.20, 0.05, 0.10, 0.05, 0.30, 0.05, va 0.25
(Chd ¥ chi s6 cang cao, d6 dau cang nghiém trong). S& trung binh ctia 11 bénh nhan 1a
0.163 va d6 1éch chuan 0.112. Vi s trung binh thdp hon 2 14n d6 1éch chuén, ching ta c6
thé két luan rang bién sé nay khong tuan theo ludt phan phdi chuan. Cach tinh median c6

thé tién hanh qua hai budc don gian sau déy:

e Budc 1: Sip xép dir liéu theo thir tur tir thap nhat dén cao nhét:

0.05, 0.05, 0.05, 0.05, ©0.10, O0.15, 0.20, 0.25, 0.25, 0.30, 0.35
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)  (11)
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Chi y: hang thir 2 (sb trong ngodc) 1a s6 thir ty tir thip dén cao.

e Budc 2: Xdc dinh s giita. Vi cé 11 bénh nhan, sb giira phai 12 s6 hang tht 6. Sb
hang thir 6 12 0.15 va ddy chinh 1a s6 trung vi:

0.05, 0.05, 0.05, 0.05, ©0.10, 0.15, 0.20, 0.25, 0.25, 0.30, 0.35
Phwong phap bootstrap

Van d& bay gio 1a xdc dinh khoang tin ciy 95% cua so trung vi. N6i cach khic,
néu nghién ctu duoc lap lai 1000 lan, va mdi 1an chon 11 d6i tuong, thi khoang tin cay
ctia s6 trung vi ra sao. Phuong phdp bootstrap rat c¢6 ich dé giai quyét vin dé. Phuong
phap nay dugc tién hanh nhu sau:

e Budc 1: Bit dau bang mau goc x1, X2, X3, ..., x,. Trong vi du trén:
0.05, 0.05, 0.05, 0.05, 0.10, 0.15, 0.20, 0.25, 0.25, 0.30, 0.35

e Budc 2: Chon ngau nhién n ¢4 nhan tir mau goc voi qui trinh ldy mdu c6 hoan lai
(replacement sample). Moi lan chon mau, tinh s0 trung vi va tam goi sO nay la m;.

Can giai thich thém ¢ ddy vé phuong phép 1dy mau c6 hoan lai ¢6 nghia 1a mot c4
nhén c6 thé duoc hon mét lan trong mot lan chon mau. Ch'fmg han nhu tir quﬁn
thé 2, 3, 4, 5, ldy miu c6 hoan lai c6 nghia 12 1an chon mAu thtr nhét c6 thé 1a 2, 4,
5, 2 (tuc aéi tuong thur hai dugc chon hai lr:?m); 1an tht hai c6 thé 1a 4, 4, 2,2, 5
(tirc dbi twong thir hai va thir tw dugc chon hai 1an); 1an thir ba c6 thé 12 2, 5, 2, 3;
V.V...

e Budc 3: Lap lai budc hai N lan (N thuong 1a 1000 hay 10000 hay tham chi 1 tri¢u
— tiy theo nhu cau). Trong trudng hop trén, 10 mau dau tién c6 thé la:

M&u 1: 0.05 0.05 0.10 0.05 0.20 0.20 0.05 0.25 0.10 0.10 0.30 > 0.10
Mu 2: 0.05 0.25 0.30 0.05 0.30 0.30 0.05 0.05 0.25 0.05 0.35 > 0.25
M&u 3: 0.35 0.10 0.05 0.25 0.05 0.05 0.20 0.25 0.15 0.25 0.10 => 0.15
M&u 4: 0.05 0.05 0.10 0.25 0.15 0.05 0.20 0.05 0.10 0.25 0.05 => 0.10
Mau 5: 0.30 0.25 0.05 0.25 0.25 0.05 0.20 0.05 0.25 0.05 0.05 => 0.20
M&u 6: 0.05 0.25 0.10 0.05 0.05 0.15 0.25 0.05 0.05 0.05 0.05 => 0.05
M&u 7: 0.05 0.15 0.25 0.05 0.05 0.30 0.20 0.25 0.30 0.05 0.35 => 0.20
Miu 8: 0.05 0.05 0.20 0.05 0.10 0.05 0.05 0.10 0.20 0.10 0.05 > 0.05
MAu 9: 0.05 0.05 0.10 0.25 0.20 0.25 0.25 0.20 0.35 0.25 0.35 > 0.25
M&u 10: 0.05 0.05 0.05 0.25 0.35 0.25 0.25 0.15 0.20 0.20 0.15 2> 0.20
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(Chd y: s6 phia sau = ¢6 nghia 12 s6 trung vi cho timg mau)

e Budc 4: Dén day chiing ta ¢6 N s trung vi. Sip xép N sb tir thip dén cao va dénh
s6: 1,2, 3, ..., N. Chon sd trung vi & hang 2.5% va 97.5% cta N s trung vi, va
d6 chinh 12 khoang tin cdy 95%. Chang han nhu néu N = 1000 lan, thi khoang tin
cdy 95% chinh 1a s6 trung vi hang thir 25 va 975.

Céc budc tinh ton trén c6 thé thyc hién bang ngdn ngit R (hay mot ngdn ngir hay
phan mém nao ma ban doc quen thudc) rat d& dang. Pdi v6i R, cdc ma sir dung (va giai
thich kém theo) nhu sau:

# nhidp cédc sb liéu gbc vao mdét vector cé tén la x
x <- ¢(0.05,0.15,0.35,0.25,0.20,0.05,0.10,0.05,0.30,0.05,0.25)

# budc 2 - xdc dinh xem cé bao nhiéu sbé liéu trong vector x
n = length(x)

# mubn 14y 1000 mdu tu sb liéu gbc
B = 1000

# tao mdét vector mdi dé& chtta sbé trung vi
median = numeric (B)

# bit ddu 14y B midu va mdi mdu tinh todn sb trung vi
for (i in 1:B)
{
bs.sample <- sample(x, n, replace=T)
median[i] = median(bs.sample)
}
# udc tinh khoadng tin céy 95%
quantile (median, probs=c(0.025, 0.975))

Chuong trinh trén s& bdo cho ching ta biét khoang tin ciy 95% cua sb trung vi 12
0.05 dén 0.25.

Tom tat
Phuong phap bootstrap ¢ thé dp dung dé tinh todn khoang tin ciy 95% (hay bat
clr 6 tin cdy nao) cho nhiéu thong sé “bat thuong” khéc, chir ching riéng gi sb trung vi.

Day 1a mot phuong phdp rat hitu hidu va, nhu dé cap trén, duge dénh gia 1a mot cude
cdch mang quan trong trong khoa hoc thong ké.
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Vi phuong phép bootstrap doi héi c6 may tinh, va do d6, ngudi st dung phai am
hiéu mot ngdn ngit hay phan mém thong ké. Trong bai niy, tdi sir dung ngdn ngir R dé
thuc hién phuong phép bootstrap, vi R 12 mot ngdn ngit twong dbi dé st dung nhung rat
linh hoat dé tinh todn céc van dé kho trong thuc té nghién ctru 1adm sang. Ban doc mubn
biét thém vé ngdn ngit R c6 thé tim doc cudn séch “Phan tich sd liéu va tao biéu dd bing
R” cua t6i, do Nha xuét ban Khoa hoc K§ thuat phat hanh ddu nim 2007. Trong d6 c6
phan hudng dan cich chon mau nhu st dung trong bai viét nay.

Thuat ngir str dung trong bai viét

Tiéng Viét Tiéng Anh

Théng ké phi tham so Non-parametric statistics
Trung vi Median

Khoang tin cay 95% 95% confidence interval
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