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L&i néi dau
TCVN 10860:2015 hoan toan twong duong voi ISO 2602:1980;

TCVN 10860:2015 do Ban ky thuat tiéu chudn quéc gia TCVN/TC 69
Ung dung céc phuong phép théng ké bién soan, Téng cyc Tiéu chudn
Do lwdng Chét lrgng d& nghi, Bd Khoa hgc va Céng nghé céng bé.
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L&i gidi thigu
Pham vi cla tiéu chuén nay dwoc gidi han & van dé riéng bigt. N6 chi lien quan dén vigc wérc lwong
trung binh clia téng thé chuan trén co s& mot loat cac thir nghiém ap dung véi mau ngau nhién ca thé
|y tir tong thé nay, dong thoi tiu chudn chi d& cap dén trwdng hop chua bidt phirong sai cla tdng

thé. Tiéu chudn nay khong dé cap dén viéc tinh toan khoang bao gdm it nhat mét ty 18 cho trwéc clia
tdng thé (gi¢i han dung sai théng k&), véi xac suét cb dinh.

Trong 1SO 2854 dé cap dén cac véan dé sau day (bao gdm ca van dé duoc dé& cap trong tidu chudn
nay):

— woc lwgng trung binh va hiéu hai trung binh (da biét hodc chua biét phirong sai);

—~ s0 s&nh trung binh v&i mét gia trj da cho va so sanh hai trung binh véi nhau (phwong sai da biét
hodc chura biét nhung béing nhau);

— udc lwgng phuong sai va ty sb cia hai phwrong sai;

— so sanh phwong sai véi gia tri- da cho va so sanh hai phwong sai véi nhau.

Phuong phap kiém nghiém thudng dwec dwa ra cho nhidu phép xac dinh duwoc tién hanh:
— trén cling mét ca thé (khi ther khong pha hay);

— i céc ty 1@ khac bigt cia mdt san phdm c6 4§ déng nhét cao (vi du: chét 16ng);

— trén cAc ca thé riéng bigt dwoc lay mau tir mét tng thd véi lwong bién dong nhét dinh.

Trong hai triedrng hop dau, sai léch gitra cac két qua thu duwgc chi phy thude vao d6 13p lai ctia phuong
phap. Trong triedng hep thir ba, sai l&ch cdn phy thudc vao dd bién dong clia ban than san pham.

X ly théng ké céc két qua cho phép tinh toan khodng chira trung binh ciia tdng thé& cac két qua thu
duwgc tiv rit nhidu phép xac dinh, tién hanh trong ciing didu kién, véi mdt xac sudt nhét dinh. Trong
tredng hop ca thé co @ bién ddng, tiéu chudn nay gia dinh riing cic c4 thé dwgc tién hanh xac dinh
c&u thanh mot mau ngdu nhién tr tdng thé ban du va co thé dwoc coi la ddc 1ap.

Khoang duwgrc tinh toan nhw vay goi la khoang tin cdy cho trung binh. Kém theo né 1a mirc tin cay (doi
khi goi 1a hé sé tin cay), 1 x&c suét, thudng duwgc bidu thj bing phan trim, ma khodng nay chira trung
binh clia tdng thé. Trong tiéu chudn nay chi dwa ra cac mirc 95 % va 99 %.



TIEU CHUAN QuOC GIA TCVN 10860:2015

Giai thich théng ké két qua thir - Uéc lwong trung binh - Khoang
tin cay

Statistical interpretation of test results - Estimation of the mean - Confidence intervals

1 Pham vi ap dung

Tiéu chudn nay quy dinh viéc xtr Iy thdng k& céc két qua thir nghiém cén thiét dé tinh khoang tin cay
cho trung binh cla téng thé.

Két qua thtr dwoc biéu thj bing cac phép do mét dac trung lién tuc. Tiéu chuan nay khang dé cip dén
thir nghiém dac trung dinh tinh (vi du: ¢é hay khéng cé mét tinh chat, sé khuyét tat, ...)

Phan bé xac suit dwoc 14y 1dm mb hinh toan hoc cho toan bd tdng thé la phan b chuén, déi véi phan
b nay cac théng sb, trung binh m va dd léch chuén o la chura biét.

Gia dinh v& tinh chudn duoc thda man rét rong: phén bd cla cac két qua thu dugc trong didu kién thir
nghiém thuwéng 12 phan bd chuan ho&c gan véi phan bé chuén.

Tuy nhién, c6 thé hiru ich khi kiém tra hiéu lyc cta gid dinh v& tinh chudn béng phwong phap thich -
hop.

Viéc tinh toan c6 thé dwoc don gian hoa bang cach thay ddi két qua gbc hodc don vi clia két qua thir
nhung sé ¢ rii ro néu Iam tron cac két qua nay.

Khoéng duoc loai bd bat ky quan tric nao hodc thuc hién hiéu chinh cho cac quan trdc dang ngd ma
khéng néu rd ly giai trén nén tang thue nghiém, k¥ thuat hodic bang ching khac.

Phuong phap thir co thé cé sai sé hé théng, viéc xac dinh sai s6 nay khdng duoc dé cap & day. Tuy
nhién, can cha ¥ Ia sy tdn tai clia sai sé nay c6 thé lam mét hiéu lyc clia phuong phap. Dac biét, néu
c6 49 chéch khdng nghi ngé thi viéc ting c& mau n khong anh hudng dén dd chéch. Cac phwong
phap dé cap trong I1SO 2854 c6 thé hiu ich trong nhirng tredng hop nhét dinh @& nhan biét sai s hé
thong.
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2 Tailiéu vién dan
Cac tai lidu vién din sau rat cin thiét cho viéc ap dung tiéu chudn nay. Di voi cac tai liéu vién dan ghi

ndm cong bé thi ap dyng phién ban dugc néu. i véi cac tai ligu vién dan khdng ghi nam céng bb thi
4p dung phién ban méi nhét, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 8244 (ISO 3534), Théng ké hoc — Tir vizng va ky hiéu

1SO 2854, Statistical treatment of data — Problems of estimation and tests of means and variances (X

ly dir lidu théng ké — V&n d& wéc legng va kiém nghiém trung binh va phwong sai)

3 Thuat ngi¥, dinh nghia va ky hiéu

Tiéu chudn nay si¥ dung céc thuét ngi¥, dinh nghia va ky hiéu néu trong TCVN 8244 (ISO 3534).

4 Wéc lweng trung binh

4.1 Trwdng hep két qua khdng dwgre nhém thanh cac lép

Sau khi loai bé moi két qua nghi ngd, loat gdm n phép do x; (trong d6 i = 1, 2, 3, ..., n), mot sd trong sb
nay c6 thé cing gia tri.

Trung binh m cia phan bd chuin dang xét dugc woc lweng bing trung binh cdng cia n két qua:

L]
2.

i=1

1
i=—
n

4.2 Trwdng hop két qua dwge nhém thanh céc 16p

Khi sb Iwgng két qua du lon (vi dy, trén 50) thi s& c6 Igi khi nhém ching thanh céc 16p c6 cling 9
rong. Trong cac trieérng hop nhét dinh, két qua ciing ¢6 thé thu duwgc trige tiép da nhom thanh cac 16p.

T4n sé cia 16p thir 4, tiec 1a s6 cac két qua trong 16p i, dwegce ky higu 1a n,.
S 16p dwoc ky hidu 1a &, ta cb:
k
nk = n;
2

Diém gilra cla Iép i dwec ky hidu 1a y. Khi d6, trung binh m dwoc wéc lveng béng trung binh ¢6 trong
sb cua tt ca cac didm gitva clia cac lop:

k
=— n;V;
Y n iYi

i=1
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5 Khoang tin cay cho trung binh

Khoang tin cdy cho trung binh téng thé duorc tinh tir cac woc lweng clia trung binh va uéc lugng do
léch chuan.

Phuwong phép khac dé tinh khoang tin cay bing vigc st dung d réng méu dugc néu trong Phu lyc A.
5.1 UWé&c Ieeng d6 léch chudn

5.1.1 Trwong hop két qua khong dwee nhém thanh cac lop

Uéc Iwgng clia d6 1éch chudn o, tinh tir binh phuong G4 1&ch so véi trung binh cdng, dwgc cho bang

cong thirc:
i
55 s 1;{x[—x)z
trong d6

x lagidtrichaphépdothi(i=1,2,3,..,n);

n |atdng sb cac phép do;

% la trung binh cdng cla n phép do, tinh nhwr néu trong 4.1.
Dé dé tinh toan, khuyén nghi s dung cdng thirc sau:

s= Z - %(Z”

i=1

5.1.2 Trwéng hop két qua dwge nhém thanh céac 1op

Trong trwedng hep két qua dugc nhém thanh cac I6p, cdng thirc cho wdc lugng dQ lech chuén 13

1 a o5
Sy Zni(}’i—J’)
=

P& dé tinh toan, khuyén nghi st dung cdng thirc sau:

k k :
1 .
= Zm)’: i Zﬂiyi
i=1 i=1

trong dé

y; la diém gitra ca lop thiri (i =1, 2, 3, ..., k);
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B

la tbng sb cac 16p;

la tbng sb cac phép do;

=

¥ 14 trung binh c6 trong sé clia tat ca cac diém gitba cla cac 16p, tinh nhw néu trong 4.2.
Trong trudng hop két qua dwge nhém, gia tri tinh dwge s can dugc higu chinh ("hiéu chinh
Sheppard"). Vi viéc higu chinh nay c6 tdm quan trong th& hai nén né khéng dugc dé cap & day.
5.2 Khoang tin cdy cho trung binh
Déi véi mire tin cdy dugc chon (95 % hodc 99 %), theo trrdng hop cu thé, phai x4c dinh khoang tin
cdy hai phia hoac mét phia.
5.2.1 Khoang tin cay hai phia
Khoang tin cdy hai phia cho trung binh tdng thé duwoc xac dinh bing bét déng thirc kép sau day:

a) & mure tin cdy 95 %:

. _ logrs to975
x s<M<K<IX +——s
n Vn
b) & mirc tin cdy 99 %:
= _ loges o995 95 _
x - s<mMm<x +——
Vn n

5.2.2 Khoang tin cdy mét phia

Khoang tin cy mét phia cho trung binh t8ng thé dwoc xac dinh bing mdt trong hai bat ddng thir sau
day:

a) & mirc tin cdy 95 %:

t
m< x +-—3%§s
hodc
m>x —-;3%53

b) & mirc tin cdy 99 %:

t
m< x +——5§gs
hoéc
m>x —-13%25

voi £, néu can, dugc thay bing 7, trong truedrng hop két qua duwgc nhém thanh 1&p.
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Gié tri to.g7s, fo.99s. fo.95, fo.9e 18 CAC gia tri c6 phan bd ¢ Student véi v = »n + 1 béc ty do.
Cac gia tri nay dugce cho trong Bang 1.
Bang nay cling dua ra cac gia tri clia ty sb

tog7s toogss logs toge

va ' vn T Vm T Vn

- * 3 - - 120 » ¥
Khi gid tri cGa » Ién hon 60, vu tién dé tinh gia trj cba t bang ndi suy tuyén tinh tir — sir dung Bang 2.
n

vibpuy:
n =250
120
— =048
n

foee5= 2,576 + 0,48 + (2,617 - 2,576) = 2,596
6 Trinh bay két qua
6.1 Dua ra bidu thire trung binh theo 4.1 hodc 4.2.

6.2 Biéu thj khoang tin cay du6i dang bét déng thirc kép clia 5.2.1 hodc mdt trong hai bat dang thuc
clia 5.2.2, néu rd murc tin cdy (95 % hay 99 %). Chi ra sb két qua bj loai bd do nghi ngd va Iy do loai
bd.

11
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Bang 1 — Gia trj clia 1,_, va ty 6 t,./Vnt

Mirc tin cdy Mdre tin cdy Mirc tin cdy Mirc tin cdy
Trwrdmg hep hai phia | Trudmg hep mjt phia __Trwdmg hop hal phi_a | Treéng hop mét phia
s | o9 95 e, 99 . %50, | 99e @ = 2 %
ENTTIREPRIE) SN R i EE — |- — . L e

. y : Lo " fe.975 4935 oy faus

n 5 == . = . i

0975 : 0.99% 0.96 Rzl 7 ! N KT i
2 12,71 63,66 6,314 31,82 2 898 | 45013 4,466 22.501
3 4,303 vy 290 b, 965 3 2,484 YL 1,685 4,021
4 3182 | 584 23 4,541 4 L5 . 2920 127 2,270
5 2.0 - 48 FAK 3,04/ 5 1.242 2059 [ <4 1.6/6
6 2.571 4,032 2,015 3,365 6 1,049 1,646 0.823 1,374
7 2,847 3,767 1.943 3,143 7 0,925 LA 0734 1,188
8 2.365 3.499 1.895 2538 8 0.835 1.237 0570  1.060
9 2.306 3,355 1,860 2.896 9 0.769 L8 0,620 ¢ 0.966
10 2,262 3,250 1,833 2821 10 0,15 1,028 0,580 0,892
1 2,228 3,109 1,812 2,764 1 0672 0,926 054 0,833
12 2200 3,106 1.796 218 12 0,635 0,897 0518 i 0,785
13 2179 3,055 1,782 2,681 13 0.604 0.847 0.434 0.744
14 2,160 3,012 1L 2,650 14 0577 | 0805 0473 | 0,708
15 2,145 2.977 1,761 2624 15 0,554 0.769 0.455 0,668
16 2131 2947 1,753 2,602 16 0533 |, 0737 0,438 0.651
17 2,120 2,921 1,746 2,583 17 0514 | 0708 0,423 0,627
18 2,110 2,898 1,740 2,567 8 0,497 0,683 0,410 0,605
13 2100 2878 1,734 2,552 19 0,482 0,660 0,338 0,586
20 2,083 | 2,861 1,729 2,639 20 0,468 0,640 0,387 0,668
2 2086 | 2846 1,725 2,528 b3 0,455 0,621 0,376 0,552
z 200 | 28R 1721 2578 o U.443 U604 0367 0,538/
n 2074 | 2819 1,77 2,508 23 0.432 0,588 0,358 0,523
24 2088 1 2807 1.4 2,500 24 0.422 0.573 0.350 0510
2% 2084 | 2707 1,711 2,402 25 0,413 0,550 0,342 0,498
26 2060 | 2787 1,708 2,485 26 0.404 0.547 0.335 0.487
il 2,056 i 27Th 1,706 2.47% 27 0.3% 0,535 0.328 0.477
2 2,052 2m 1,703 2413 8 0,383 0,524 0,322 0,467
b 2,048 2,763 1,701 7 4R7 bl 0.380 0,513 0316 0,658
20 2040 ¢ 27% 1,699 2,462 30 0.373 0,503 0310 0,449
Q0 204 290 1,682 2,430 40 0.320 D428 0.266 0.384
50 2008 . 2680 1,676 2.408 50 0.284 0378 0,237 0.0
60 2000 | 2664 1,673 2.393 60 0.258 0.344 0,216 0,308

Bang 2 - Bang ndi suy tuyén tinh khi » 1&n hon 60

120
" P loszs | fosss | ‘o g9
&0 2 2,000 2,661 1673 2,303
10 1 18480 2,61/ 1,658 2,458
x 0 1,960 2,576 1,645 2,326

12
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Phu luc A
(quy dinh)

Khoang tin cdy cho trung binh theo dd réng méu

Néu cac phép do dwoc xép theo thir ty khdng gidm vé dd Ion, sao cho xq Sx2 S ... S x, khi d6 w=x, — x4
dwoc goi 1a do rong mau. Van gia dinh ring tdng thé c6 phan b chudn, 6 thé xac dinh khodng tin ciy
cho trung binh tdng thé tir 36 rong mAu khi sé phép do It, tirc I 12 hosc it hon. Thyc té tinh toan nay
¢ wu diém la nhanh hon; nhwgce didm Ia thirdng dan dén khoang tin cay rong hon va nhay hon véi sai
léch so v&i dang chudn gid dinh cla cac quan tréc.
Khoang tin cdy hai phia
Khoang tin cdy hai phia cho trung binh tdng thé dwoc xac dinh bang bat déng thirc kép sau day:
a) & mirc tin cay 95 %:

X - Jogrs W< m < Xx + Go.975 W
b} & me tin cdy 99 %:

f—qalggsw< m < x+q0.995w

Khoang tin cdy mét phia

Khoang tin cdy mét phia cho trung binh tdng thé dwroc xac dinh bdng mot trong hai b4t dang thirc sau
day:

a) & mirc tin cay 95 %:
m < X +qgogsw
hodc
m > % —gogs w

b) & mirc tin cay 99 %:
m< X +qogew
hodc
m> X —gogg W

Cac hé sb qoers, gogss, goss, Gose APQC cho trong Bang A.1.

13
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Bang A.1 — Cac hé sb goars, go.9s5, 0,95 G099

Mdrc tin cay Mirc tin cay
Trwong hop hai phia Trwérng hop mét phia
95 % 99 % 95 % 99 %
n o915 go9ss o9 dogs
2 6,353 31,828 3,157 15,910
3 1,304 3,008 0,885 2,111
4 0,717 1,316 0,529 1,023
5 0,507 0,843 0,388 0,685
6 0,399 0,628 0,312 0,523
7 0,333 0,507 0,263 0,429
8 0,288 0,429 0,230 0,366
9 0,255 0,374 0,205 0,322
10 0,230 0,333 0,186 0,288
1 0,210 0,302 0,170 0,262
12 0,194 0,277 0,158 0,241

Ngudn: E. Lord. S dung dd rong thay cho d Iéch chudn trong kiém nghiém ¢ (Biometrika, Tap 34, 1947, pp. 41-
67), v&i myc nhép goses (n = 2) dwge hiéu chinh.

14
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