Lam sang thong ké

U'6c tinh ¢& mau dé do ... dwong vat

Xin néi ngay rang tiéu dé trén khong phai 1a chuyén dia, ma 1 chuyén khoa hoc
nghiém chinh! M6t nghién ctru quan trong va méi & nude ta vira duoc mot ddng nghiép
& Bénh vién Binh Dan tién hanh dé tim hiéu kich thudc dwong vat & dan 6ng Viét Nam.
Tra 10i phéng vién Vietnamnet vé do khdc biét giira chidu dai ctia duong vat ngudi Viét
Nam va cdc dan toc khéc, vi ddng nghiép binh luan: “Dé két ludn chinh xdc thi can phdi
do tdt ca dan ong Viét Nam Diéu ndy phi thuc té! Trong théng ké, nguoi ta cho phép
chon ngdu nhién mot sé nguoi dé do, réi qui ra con sé trung binh cho ca mot tdp thé lom.
S6 nguoi 16i chon la 100, ciing tuwong dwong véi cdc nghién ciru khdc, ngoai triv nghién
cieu ciia My ¢6 s6 lwong nguoi dwege do trén 1000. Do dé, c6 thé néi két ludn ciia nghién
ciru ciia chiing téi la chdp nhdn dwoc.”

C6 18 chiing ta déu dong ¥y voi anh ddng nghiép 12 néu mudn biét chinh xic kich
thudc duong vat cia dan 6ng Viét Nam, can phai do tat ca dan ong nguoi Viét Nam,
nhung viéc 1am nay chang nhitng khong thuc té, ma con khong can thiét. Tuy nhién,
chon 100 ngudi dé do va két ludn rang két qua “cé thé chap nhan duoc” thi ¢6 1& can phai
ban thém, bdi vi vin dé mau chét 1a: thé nao dé c6 thé xem 1a “chdp nhan dugc”. Néi
cach khac, dua vao ti€u chi khoa hoc nao dé két qua cé thé xem 12 chép nhan duoc. Néu
muc tiéu 12 udc tinh chiéu dai ctia duong vat dan 6ng Viét Nam, thi tiéu chi & day phai 1a
dé chinh xdc cua ude sb. Do d6, cau hoi quan trong can duoc dit ra 1a: can phai do bao
nhiéu dan dng dé c6 thé c6 mot dd chinh xédc c6 thé chip nhan duoc. Trong bai ndy toi s&
ban ngén gon vé ciu tra 151 ma tdi tin rang rat nhiéu ban doc cling mudn biét.

Theo mot suy nghi thong thudng, ciu tra 16i cho cAu hoi “cin do bao nhiéu” 1a
“cang nhiéu cang t6t”. Nhung c6 that 12 cang nhiéu cang tot hay khong? S6 ¢& miu bao
nhiéu thi goi 1a “nhiéu”? That ra, dimg trén quan diém nghién ctru va xdc suét, khong
han do cang nhiéu cang tbt, vi dén mot sb c¢& miu nao d6, d6 chinh xdc s& khong ting hon
nita. (Ban doc c6 thé chirmg minh cu phét biéu nay mot cach dé dang bang céch sir dung
phan mém R nhu t6i cung cap trong phan ghi chi phia dudi bai viét).

Goi M 1a sb trung binh cta chiéu dai duong vét ¢ dan 6ng Viét Nam. Ching ta
khong biét gid tri cia M (vi khong thé do toan bd dan s6), cho nén ching ta phai chon
ngéu nhién mdt nhém dan Ong (goi la “mau” - sample) tor mot quén thé (tirc 1a
population) dan 6ng ngudi Viét dé uéc tinh M.

Gia dy ching ta chon ngau nhién mdt nhém géom N dan Ong, va do chiéu dai

duong vat cia ho. Goi m 1a s6 trung binh, va s 1a @6 1éch chuén chiéu dai dwong vét cia
N doi tuong. Chiing ta mudn tim N sao cho m cang gan véi gia tri cua M cang tot.
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Néu chiéu dai duong vat ctia cdc ddi tuong tudn theo luat phan phdi chuin
(Normal distribution), chung ta biét rang xac suat 95% la M nam trong khoang

m— 1.96xs dén khoang m+ 1.96xs . Ciing c6 thé néi rang xédc suat 99% la M nam
N N

trong khoang m*

(xem bai “Do léch chuan hay sai so chuan” trong muc lam sang

3xs
JN
thong ké).

XS

NG

d6 z 12 hang s6 tir phan phdi chuan cho xdc suat 95% hay 99%. Néu xdc suat khoang tin
cay la 95%, z = 1.96; va xac suat 99%, z = 3.0. Noi céch khéc, néu ching ta muon c6
mot sai s6 4 v6i xac suat khoang tin cay 95% thi cong thic udc tinh ¢ mau la:

Do dé, sai sb do luong (tam ki hiéu 1a h) c6 thé dinh nghia béng: h= , trong

(1.96)" s>
e
hay v&i khoang tin cay 99%:
95’
M=o

Trong cong thirc trén day, ching ta can phai biét mot thong sd quan trong: d6 1a
d6 1éch chuén s cta chiéu dai duong vat. Ngoai ra, ching ta con phai xdc dinh sai s6 & 1a
bao nhiéu. Khong cé hai thong so nay thi khong thé wée tinh dwoc sé lwong ¢& miu
cin thiét.

Quay lai v6i nghién ctru cta vi dong nghiép, rat tiéc 1a ching ta chi biét chiéu dai
trung binh cua duong vat trong nhém dan 6ng Vi¢t Nam la 6.4 cm (khi chua cuong) va
11.1 cm (khi cuong), ma khong biét d6 l1éch chudn 12 bao nhiéu. Chiing ta ¢6 thé tim
thong sb nay trong y van. That vay, chi can khong day 5 phiit, t6i dd c6 duge vai bai bdo,
ma trong d6 d6 1éch chuan chiéu dai cua duong vat 1a khoang 1.4 cm [1].

K¢é dén, chiing ta van can phai quyét dinh chon sai sb A. Vi ddy la nghién ctu
nham x4c dinh chiéu dai duong vét ciia dan dng Viét Nam (c6 ¥ nghia I6n vé nhan chiing
hoc va thuong mai), nén ching ta can c6é do chinh xdc cao. Thé nao 1a cao? Chd ¥ ring
dd 1éch chuén 1a 1.4 cm, do dé, sai s6 ma ching ta chép nhan phai 10% (hay thép hon) do
léch chuan. Néi cdch khic, ching ta mudn c6 m (sé trung binh mau) xé xich véi M (sé
trung binh cta quan thé) khoang 7 = 1.4x0.1 = 0.14 cm. (Tic 1a m c6 thé cao hon hay
thip hon M khoang 0.14 cm). Véis = 1.4 cm va h = 0.14 cm, 4p dung cong thirc trén,
ching ta c6:

Chuwong trinh huin luyén y khoa - YKHOA.NET Training — Nguyén Vin Tuin 2



N (1.96)° (1;4)2 s
(0.14)

Nhu vay, ching ta can chon (ngau nhién) tdi thiéu 1a 384 ddi tuong dé udc tinh
chidu dai dwong vat dan 6ng Viét Nam véi sai s6 0.14 cm va khoang tin cdy 95%. Néu
ching ta ning khoang tin cdy 1én 99% (ciing can thiét), thi s ¢& mau can thiét 1én dén
900 nguoi trg 1én:

(3)° (14)

N=-""""1 =900
(0.14)

C6 18 chinh vi cdc tinh todn ndy ma cc nha nghién ctru Mi phai do dén hon 1000
duong vét dé udc tinh cho dan 6ng ngudi Mi. Do d6, voi sé c& mau 100 dan dng ma vi
ddng nghiép da do ludng c6 thé chura du dé woc tinh chinh xdc chiéu dai duong vat ¢ dan
ong Viét Nam.

Tét nhién, dé c6 mot wdc tinh chinh xdc, khong chi sé ¢& mau phai ddy du, ma
cdch chon mau phai c6 hé théng va ngiu nhién. Cum tir “ngiu nhién” duoc lap di 1ap lai
nhiéu 1an trong bai viét ngan nay chi dé néi 1én tam quan trong ctia cich chon ddi tuong.
Néu dédi tugng duoc chon ngau nhién, thi tinh dai dién cho quﬁn thé sé& cao; nhung néu
khong ngau nhién thi cic wdc s thong ké s& thiéu tinh khich quan. Dinh nghia “ngau
nhién” khong phai don gian, nhung c6 thé néi rang mot mau dya viao mot co sd y té
khong thé xem 1a dai dién tot cho quan thé dan 6ng Viét Nam. Nhung day 1a mot chi dé
quan trong ma tdi s& c¢6 dip ban tiép trong mot dip khic.

Vai hang lac dé

Nhan doc bai bdo trén vietnamnet vé nghién ciru ndy, tdi phai c6 vai hang ban
thém ngoai vin dé phuong phap nghién ciru. C6 18 khdéng c6 mot co phan nao cia con
ngudi duoc chid ¥ va ban thao (truyén miéng) nhiéu nhat nhu cdi duong vat. Chi can to
mod “dao” mot vong y van thé gidi da thay hang trim cong trinh nghién ctru khoa hoc vé
dé tai nay, tu y hoc 1am sang, sinh 1i hoc, dich t& hoc, nhan ching hoc, van héa hoc, dén
nghé thuat. Pan ong, di 12 ngudi Mi, Au, hay A chiu, déu c6 xu huéng quan tim dén
kich thudc duong vét vi ho cho rang duong vét ctia ho ... ngan. Bai bdo trén Vietnamnet
cung cip vai con s thdng ké thd vi vé chiéu dai ctia duong vét & céc sic dan nhu sau:

Séc dan Chiéu dai khi chua cuong (cm | Chiéu dai khi cuong (cm)
Mi 8.8 12.9
A Rap 9.3 13.5
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Han quoc 6.9 9.6

Ma Lai 8.3 12.1

Viét Nam 6.4 11.1

R4t khé suy luan mdt cich khoa hoc tur céc con s6 trén vi ching ta khong biét d6 léch
chuan 1 bao nhiéu va sé ¢& mau 1a bao nhiéu. Nhung chi nhin qua sb trung binh, bang
thong ké trén cho thiy so vdi cdc sic dan khéc, chiéu dai cua dwong vat dan éng Viét
Nam ngén nhét khi chua cuong; nhung khi cuong thi ciing ... khong dén ndi ngan. Tuy
nhién, bang sb liéu con cho ra mdt ciu hoéi quan trong khdc: tai sao chiéu dai lic cuong
va lic chua cuong qué khdc nhau giita cdc sic dan? Chéng han nhu tai sao khi cuong,
duong vat Viét Nam ting 4.1 cm (trc 73%), ma trong khi d6 duong vat Han quéc chi
tang 2.7 cm (39%)? Trong khi d6, céc sic dan khdc, do tang 1a 3.8 dén 4.2 cm.

Khé tim mét 1i do sinh hoc nao dé giai thich nhimng khac biét d6, néu khong mudn
néi 12 Ii do didc diém nhan tric cta cic ddi twong nghién ctiru va phuwong phdp chon mau.
Tbi cho rang céc con sb trén diy c6 van dé, nhat 1a con sb ciia Han qudc va c6 thé ca cia
Viét Nam nira.

Nguoi ta quan tim dén kich thude cia duong vat vi cho rang dwong vat cang dai
va cang day 1a nhitng dic tinh tét. Nhung “tot” cho cdi gi? Ngudi ta cho ring tét cho
quan hé sex. Néu gia thiét nay ding, thi ddi twong can dugc tham van phai 13 phu ni,
chur khong phai dan 6ng!

Mot nhém nghién ctru di tién hanh mot nghién ctru & 170 phu nit Au chau dé
tham do ¥ kién ctia ho vé chiéu kich cta duong vat [2]. Cdc nha nghién ctru hoi ho chiéu
dai va do day cia duong vét c6 quan trong voi ho hay khong, va két qua cho thdy:
khoang 70% cho rang ca chiéu dai va do day ciia duong vét ching quan trong hay hoan
toan khong quan trong. Tuy nhién, c6 30% phu nit cho rang chiéu dai quan trong va 20%
cho rang do day quan trong [2].

C6 gia thuyét cho rang chiéu dai ciia dwong vat c6 tuong quan thudn véi chiéu cao
hay kich thu6c ban chan (hay néi cach khac, ¢6 thé nhin chiéu cao va kich thirc ban chan
dé biét duong vat dai hay ngin). Su that ra sao? Mot nghién ctru cho thy hé sb twong
quan giita chiéu dai dwong vat va chiéu cao 1a 0.26, va giita chiéu dai dwong vat va kich
thudc ban chan 13 0.27 [1]. N6i cdch khéc, hai yéu t& nay chi giai thich khoang 10% d6
khéc biét vé chiéu dai duong vat giira cdc dan 6ng. Gia thuyét vira dé cap trén khong
chinh xé4c!

Quay lai cong trinh nghién clru cua vi déng nghi¢p ¢ Bénh vién Binh Dan, toi
thidy ddy 1a mot nghién ctru doc ddo (dir hoi té nhi!), c6 ¥ nghia nhin chung hoc va
thwong mai. Céc cong ti san xut bao cao su c6 thé nghién ctru ki cdc sb liéu nay dé thiét
ké bao cao su cho thich hop v6i ngudi (a khong, dan ong) Viét Nam. Tuy nhién, sb
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lugng c& mau can dugc tang thém dé nang cao tinh khoa hoc va dg chinh xac ctua udc so.
S0 liéu can phai dugc phan tich ki hon va rat ding dugc cong bo trén mot tap san y hoc
qudc te.

Nguyén Van Tuin
10/5/07
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Ban doc mubn biét thém vé cdc phuong phdp udc tinh ¢& mau va nguyén Ii dang sau cic
phuong phdp nay c6 thé tim doc cudn sach “Phan tich s6 li€u va tao biéu d6 bang R” cua
t6i do Nha xuat ban Khoa hoc K¥ thuan phat hanh diu nim 2007.

Ngoai ra, toi ciing c6 viét mot bai dai vé nhitng phuong phdp wéc tinh ¢& mau cho nghién
cuu y khoa dang trén Tap chi Thoi su Y hoc ) thang 4 va 5 / 2007 thuoc Hoi Y hoc
Thanh phd H Chi Minh (lién lac bac si L& Anh B4 leaba@hcm.vnn.vn).
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Sau day la nhirng giai thich vé cach tinh ¢& miu qua ki thuit mé phéng véi ngon
ngir R.

Gia du chidng ta biét rang duong vat dan 6ng Viét Nam c6 chiéu dai trung binh 13 11.0 cm
va do léch chuan 12 1.45 cm. N6i theo ki hiéu trong bai viét, chiing ta c6 M = 11.0 va s =
1.45. C6 thé sir dung R dé mé phong “dan s6” nay dé dang:

length <- rnorm(n=1000000, mean=11.0, sd=1.45)

Chi ¥ 1énh trén, chdng ta tao ra mot dan s6 gom 1 triéu dan dng vé6i trung binh 11 cm va
d6 1éch chuan 1.45. Sau khi chay 1énh nay, ching ta da c6 mdt bién 1ength gom 1 tri€u
s0.

Bay gio, ching ta thir Jay mau tir “dan s6” 1 triéu nguoi d6, va c mdi 1an 1ay mau, chiing
ta tinh sO trung binh.

(a) Ching ta bat diu 14y miu chi 10 ngudi tir quan thé trén v6i 1énh sample va luu trit s6
liéu 10 nguoi ndy trong bién goi 12 sample. 10, sau d6 wdc tinh s6 trung binh tir mau nay:

sample.1l0 <- sample(length, 10)
mean (sample.10)
10.12

S6 trung binh 1a 10.12 cm. Nhu vdy, sai s6 khoang 1.12 cm (vi ching ta biét rang sb
trung binh ctia toan quan thé 12 11 cm). Ching ta thir 1dy 10 mau mét 1an nita va xem s6
trung binh ra sao:

sample.1l0 <- sample(length, 10)
mean (sample.10)
10.57

Vian sai s6 hon 1 cm. Thét ra, ching ta c6 thé st dung 1énh sau day dé 14y mau 100 lan,
mdi 1an 10 ngudi, va xem do dao dong ctia sd trung binh trong 100 1an ra sao:

B = 100
k =10
mean = numeric (B)

for (i in 1:B)

{
sample <- sample(length, k, replace=F)
mean[i] = mean (sample)

}

quantile (mean, probs=c(0.025, 0.50, 0.975))

[\S)
(@)
o

50% 97.5%
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10.06309 11.01132 11.84446

Sau khi chay cdc 1énh trén, chiing ta s& thiy s trung binh cia 100 sb trung binh mau Ia
11.0, nhung d6 dao dong c6 thé tir 10.06 cm dén 11.84 cm (tirc sai s6 c6 thé khoang 1
cm).

(b) Bay gio ching ta ting s6 c& mau 1én 100 ngudi:

sample.100 <- sample(length, 100)
mean (sample.100)
10.85

mot lan nira:

sample.100 <- sample(length, 100)
mean (sample.100)
11.27

Va thtr chon 100 1an, mdi 1an 100 ngudi:

B = 100
k = 100
mean = numeric (B)

for (i1 in 1:B)

{
sample <- sample(length, k, replace=F)
mean[i] = mean (sample)

}

quantile (mean, probs=c(0.025, 0.50, 0.975))

2.5% 50% 97.5%
10.73081 11.00330 11.25547

V6i ¢& mau 100, ching ta van ¢6 sai sO khoang 0.25 dén 0.73 cm, tic 1a chinh xac hon c&
mau 10 nguoi, nhung van con kha thiéu chinh xéc!

(c) Bay gid ching ta ting s6 ¢& mau 1én 400 nguoi:

B = 100
k = 400
mean = numeric (B)

for (i in 1:B)

{
sample <- sample(length, k, replace=F)
mean[i] = mean (sample)

}

quantile (mean, probs=c(0.025, 0.50, 0.975))
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2.5% 50% 97.5%
10.84646 11.00394 11.14335

Trong cic 1énh trén (ban doc c6 thé cit va dan vao R dé chay) ching ta chon 100 1an, mdi
lan 400 nguoi, va ¢ mdi lan chon mau, chiing ta tinh so trung binh. Do dao dong sb

trung binh mAu bay gio thap hon so véi mau 100 nguoi: tir 0.14 dén 0.16 cm.

(d) Bay gio ching ta tang s6 ¢& mau 1én 1000 ngudi:

B = 100
k = 1000
mean = numeric (B)

for (i in 1:B)

{
sample <- sample(length, k, replace=F)
mean[i] = mean(sample)

}

quantile (mean, probs=c(0.025, 0.50, 0.975))

2.5% 50% 97.5%
10.92698 10.99714 11.09589

Sai s6 bay gio chi 0.1 cm!

(e) Bay gid ching ta ting s6 ¢& mau 1&n 2000 nguoi:

B = 100
k = 2000
mean = numeric (B)

for (i in 1:B)

{
sample <- sample(length, k, replace=F)
mean[i] = mean(sample)

}

quantile (mean, probs=c(0.025, 0.50, 0.975))

2.5% 50% 97.5%
10.93211 10.99557 11.05812

Qua céc vi du mo phong trén, ching ta d& dang thdy sai sd giita ¢& mau 1000 va 2000
khong khac nhau may. Vi thé, van dé la ching ta chap nhan mot sai s6 chap nhan duoc,
va cong thure trong phan trén cua bai viét cung cap cho ching ta mot cach tinh hitu hiu.

Chuwong trinh huin luyén y khoa - YKHOA.NET Training — Nguyén Vin Tuin



Chuwong trinh huin luyén y khoa - YKHOA.NET Training — Nguyén Vin Tuin



