Lam sang thong ké
U'6e tinh khoéng tin ciy 95 %
cho mét bién s6 da hoan chuyén sang don vi logarit

Hoi: “Nhiéu bién so lam sang khong tudn theo ludt phan phoi Gaussian, do dé
cdch tinh khoang tin cdy 95% theo phwong phdp thong thwong khéong thé dp dung. Néu
phdi bién doi bién sé sang logarit thi cdch tinh khodng tin cdy 95% sé nhw thé nao?”

Rét nhiéu bién sb 14m sang (va trong sinh hoc néi chung) nhu luong dudng trong
mdu, d6 cholesterol trong mdu, va nhiéu chi sb sinh hoc khdc khong tuén theo ludt phin
phdi chuan. Trong trudng hop niy, phuong phip mé ta bién s thuong 1a sb trung vi
(median), va cic diém ta phan vi 25% va 75% (tuc la 25th quartile va 75th quartile).
Nhung ciing ¢6 truong hop phan tich, ching ta can phai hodn chuyén cic bién sb nay
sang mot don vi khac sao cho tudn theo luat phan phéi chudn. Mot trong nhitng ham s
hodn chuyén 1a logarit. Khi mot bién s6 di hodn chuyén sang mot don vi khéc thi tat ca
céc sb trung binh va d6 1éch chuén ciing thay ddi, cach dién dich ciing thay d6i. Bai viét
nay s& trinh bay mot cdch tinh rat don gian dé duy tri ¥ nghia sinh hoc ban du cua bién
sO.

Hay 1y mot vi du cu thé. Chiing ta do luong d6 SHBG ¢ 50 bénh nhan nam tudi
60 tro 1én, va Kkét qua nhu sau:

53.6, 87.1, 35.2, 40.7, 74.5, 35.6, 82.9, 50.2, 33.8, 40.6,
110.5, 147.6, 35.8, 52.5, 72.5, 90.5, 37.8, 76.0, 48.5, 44.7,
53.2, 32.6, 39.3, 49.4, 34.6, 99.3, 46.4, 73.2, 57.7, 24.9,
45.5, 46.7, 45.9, 50.8, 69.2, 57.2, 30.0, 31.5, 50.8, 46.¢6,
70.8, 64.4, 34.2, 51.9, 49.8, 78.3, 52.1, 33.4, 35.5, 67.4

Mot vai chi sb théng ké cho bién s6 SHBG c6 thé udce tinh nhu sau:

S6 trung binh 55.46
Do 1&ch chuén 23.42
Trung vi 50

Néu tinh theo ludt phan phdi chuan, khoang tin cdy 95% ctia SHBG 1a: 55.46-1.96x23.42
=9.55 va 101.37 mmol/L. Nhung trudc khi chdp nhéan sy hop 1i ctia khoang tin cay nay,
chiing ta phai xem qua phéan phdi ctia bién SHBG (Biéu d6 1) dudi day.
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Biéu d6 1: Phan phoi cia bién SHBG

Nhu c6 thé thiy, phan 16n bénh nhan c¢6 d6 SHBG thap hon 80 mmol/L, va rét it bénh
nhan véi SHBG cao hon 80 mmol/L. Néi cich khéc, phan phdi caa SHBG xién 1éch vé
nhing gid tri thap, khong cin dbi, tirc 1a khong tuan theo luat phan phdi chuan (Normal
distribution). Do d6, khoang tin cdy 95% va s6 trung binh vira uéc tinh trén khong c6 y

nghia vi dd vi pham mot qui luat théng ké hoc.

Cich “khic phuc” cho tinh trang nay 13 hodn chuyén SHBG sang mét don vi sao
cho tuan theo luat phan phdi chudn. Vi dé léch v& mot phia (phia trdi) chiing ta ¢ thé dp
dung ham sd logarit dé hodn chuyén. Chang han nhu thay vi 53.6, chiing ta chuyén thanh
log(53.6) = 3.98. Tiép tuc hodn chuyén nhu thé, ching ta s& c6 mot day sé méi nhu sau:

3.982 4.467 3.561
4.284 4.505 3.632
4.055 3.215 3.818
3.532 3.949 3.908
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3.520 3.704 4.705 4.995 3.578 3.961
3.671 3.900 3.544 4.598 3.837 4.293
3.401 3.450 3.928 3.842 4.260 4.165

Biy gio chiing ta thir xem phan phéi ciia log(SHBG) (Biéu d6 2):
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Biéu d6 2: Phén phdi cia bién log(SHBG)

Phén phdi nay van chua thoa dang, vi van con xién léch. Ching ta dé y thiy gid trj cao
nhit ctia log(SHBG) 1a khoang 5, cho nén chiing ta c6 thé d4p dung mot ham s hodn
chuyén méi: log(SHBG + 5). Chang han nhu néu SHBG = 53.6, thi log(SHBG+5) =
log(53.6 + 5) = 4.07. Gi4 tri m&i nay cho 50 bénh nhan va biéu d6 phan phdi nhu sau:
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Biéu d6 3: Phan phéi ciia bién log(SHBG+5)
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Bay gio thi ching ta dd thanh cong hodn chuyén SHBG sang phan phdi chuan. Do d6, ching
ta ¢6 thé udc tinh sb trung binh va do 1éch chuan cho bién sb méi:

Trung binh log(SHBG+5): 4.041
D6 1éch chuan (SD) cia log(SHBG+5): 0.3427

Nhu viy, khoang tin cdy 95% cua bién s6 moi 1a: 4.041-1.96x0.3427 = 3.369 dén
4.041+1.96x0.3427 = 4.712.

Van dé dat ra 1a ching ta can phai hoan chuyén nguoc lai don vi mmol/L, vi mgt don vi
logarit rat khé hiéu va khé dién dich. Pé hodn chuyén nguoc lai, ching ta tam goi
log(SHBG+5) =y, va muc ti€u la ching ta tim SHBG:

Log(SHBG +5) =y
Do d6,
SHBG +5 =¢’

Hay, cu thé hon:
SHBG =¢" -5

Do d6, sb trung binh va khoang tin cdy 95% SHBG c6 thé udc tinh nhu sau:

Trung binh SHBG: ¢***' — 5 = 51.86 mmol/L
Va khoang tin cay 95%: ¢*°% — 5 = 24.05 dén *"'?— 5 = 106.3 mmol/L.

Chung ta c6 thé so sanh két qua udc tinh “sai” va két qua udc tinh “ding” nhu sau:

Uc tinh khong hodn chuyén| Udc tinh dwa vao hoén
chuyén logarit

S6 trung binh 55.46 51.86

Khoang tin cay 95% CI 23.42 -101.37 24.05 - 106.3

Nhin vao Biéu d6 1, ching ta s& thiy ngay rang cic wdc sé dua vao hodn chuyén logarit hop
1i hon 12 nhitng wéc s6 khong hodn chuyén, vi ching phan anh ddy du hon su phan phdi cua
SHBG.

Vi du trén ddy cho thiy trudc khi phan tich bang bat cr md hinh nao, chiing ta cin phai xem
xét can than phan phdi ctia bién sd. Bai vi phan 16n cdc phuong phdp phén tich théng ké duwa
vao gia dinh luat phan phdi chuén, vi pham gia dinh nay ciing c6 nghia 1a két qua khong c6 y
nghia khoa hoc cao.
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Ghi cha:

Céc tinh toan trén ddy c6 thé thyc hién bang mdy tinh cim tay hay Excel. Nhung dbi véi ban
doc quen sir dung ngdn ngit thong ké R, thi céc tinh todn va biéu do trén duoc thyc hién bing
cac ma sau day. (Ban doc c6 thé cét tit ca ma va ddn vao R dé ty minh kiém nghi¢m).

# nhdp sb 1iéu 50 bénh nhédn vao bién cé tén 1la shbg

shbg <- c¢(53.6, 87.1, 35.2, 40.7, 74.5, 35.6, 82.9, 50.2, 33.8, 40.6,
110.5, 147.6, 35.8, 52.5, 72.5, 90.5, 37.8, 76.0, 48.5,
44.7, 53.2, 32.6, 39.3, 49.4, 34.6, 99.3, 46.4, 73.2, 57.7,
24.9, 45.5, 46.7, 45.9, 50.8, 69.2, 57.2, 30.0, 31.5, 50.8,
46.6, 70.8, 64.4, 34.2, 51.9, 49.8, 78.3, 52.1, 33.4,
35.5, 67.4)

# udc tinh sb trung binh, d6 léch chudn va 95% CI
mean (shbg)

sd (shbg)

lower95 <- mean(shbg) - 1.96*sd(shbg)
upper95 <- mean(shbg) + 1.96*sd(shbg)

# vé bidu dd 1

hist (shbg, breaks=15)

# hodn chuyén sang log(shbg+5)

logshbg <- log(shbg +5)

# vé biéu dd 3

hist (logshbg)

# tinh sb trung binh, sd, 95% CI

m <—- mean (logshbqg)

stdev <- sd(logshbg)

lower95 <- mean(logshbg) - 1.96*sd(logshbqg)

upper95 <- mean(logshbg) + 1.96*sd(logshbg)

# hodn chuyén nguoc vé shbg

exp(m) — 5
exp(lower95) - 5
exp (upper95) - 5
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Mudn biét thém cach sir dung R cho phén tich thdng ké, cic ban c6 thé tham khao cudn sich
“Phan tich s6 liéu va tao biéu d6 bang R” cua t6i, do Nha xuét ban Khoa hoc K¥ thuét phét
hanh dau nim 2007.

Nguyén Vin Tuén
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