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KIEM PINH GIA THUYET THONG KE CO THAM SO, MOT MAU
TRONG DANH GIA PO TIN CAY CUA PHUONG TIEN BUONG SAT

PARAMETRIC HYPOTHESIS TESTS BASED ON A SINGLE SAMPLE IN RAILWAY
VEHICLE RELIABILITY ASSESSMENT

ThS. Nguyén Pirc Toan, GS,TS. Pd Pikc Tuéin
Truong Dai hoc Giao thong Van tai

TOM TAT

Trong qud trinh ddnh gid dé tin cdy, cdc déc trung ciia mau, ngodi viéc sir dung dé woc
lirong cdc dic trung ciia tong thé, con dwoc ding dé danh gid xem mot gid thuyét nao dé cia tong
thé la diing hay sai. Bai todn kiém dinh gid thuyét thong ké la mét bai todn I6n va quan trong ciia
théng ké toan hoc, dwge g dung rong rdi trong nhiéu linh vuc. Tuy nhién, viéc tmg dung cdc
phirong phép nay trong déanh gia d@é tin cdy cia cdc doi twong co khi néi chung va phwong tién
duwong sdt néi riéng cho tirng trieong hop cu thé, con it dwoc dé cdp.

Trén co sé Iy thuyét phirong phap kiém dinh gia thuyét thong ké c6 tham s6, mot mau da tién
hanh xdy dung cdc chwong trinh tinh todn twong iing va vmg dung cdc phwong phdp dé cho mét sé
bai todn cu thé trong qud trinh dénh gia dé tin cdy ciia phwong tién dwong sdt.

Tw khéa: Kiém dinh gia thuyét; Mot mau,; Pdanh gia dé tin cdy; Phuwong tién dwong sdt;
Chuwong trinh tinh todn.

ABSTRACT

In reliability assessment, sample characteristics are used not only to estimate population
characteristics but also to evaluate whether a certain hypothesis of the population is true or false.
Statistical hypothesis tests are major problems of mathematical statistics, widely applied in many
fields. Nevertheless, the application of these methods to assess mechanical object reliability in
general and railway vehicles in particular for specific cases has been less studied.

Based on the theory of parametric statistical hypothesis testing methods with a single sample,
the corresponding calculation programs have been built and the methods have been applied to solve
several specific problems in the railway vehicle reliability assessment.

Keywords: Hypothesis testing, Single sample; Reliability assessment;, Railway vehicle;
Calculation program.
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1. PAT VAN PE

Ttr nhiéu ngudn tai liéu khac nhau [1-8],
ta thdy rang co hai loai gia thuyét thong ké, do
1a gia thuyét thong ké c6 tham sd va gia thuyét
thong ké phi tham sé. Kiém dinh gia thuyét
théng ké tham s6 dugc phan ra: kiém dinh gia
thuyét mot mau va kiém dinh gia thuyét hai
mau. Mit khéc, trong mdi phép kiém dinh lai
phan ra: kiém dinh mot phia (phia trai hodc
phia phal) va kiém dinh hai ph1a So do tong
quat vé kiém dinh gia thuyét thong ké tham s
duoc thé hién trén cac hinh 1 va 2.

Trong bai bao nay chi gidi thiéu mot s6

phuong phap kiém dinh gia thuyét théng ké co
tham s0, mot mau.

Kiém dinh gia lhuyél mét miu

g . Kiém dinh gia
Kiém dinh gia g

thuyct ve trung
binh tong the co

Kiém dinh gia
thuyét vé ty 18
ciia tong thé
v6i mau Ion

thuyét ve
phuong sai tong
thé ¢6 phan bo

phén bo chuan i
chuan

Khéng biét phuong sai (¢)
cua tong the

Biét phuong sai (67)
cua tong thé

[Méu nhé 7 < 30] [Mfm lonn > 30]

Hinh 1. So dé tong qudt vé kiém dinh gia thuyét
mot mau

6
phén bé chuin

phin b6 chuin ‘ 16n. ddc lap

Hai miu
theo ciip

doc lip

¢ ¥

Biét (p rong sai (0°) Kl‘a.ugbiélph5.(yng>gi @)
a hai tong the cua hai tong thé

[Méu nho 1 < 30] [Méu Ién =30 }

Hinh 2. So' do tong quat vé kiém dinh gid thuyét
hai mdu

2. CO SO LY THUYET VE KIEM DINH
GIA THUYET THONG KE CO THAM SO,
MOT MAU

2.1. Kiém dinh gia thuyét vé trung binh tong
thé c¢6 phan bo chuan

2.1.1. Khi biét phwong sai 6° ciia tong thé

Khi mét mau ngau nhién gdm n phan
tr tir mot tong thé c6 phan bd chuan véi trung
binh p va do I¢ch chuén 13 o, con trung binh
cia miu 13 X, thi khi kiém dinh & mc ¥ nghia
0, c6 cac trudong hop kiém dinh nhu sau.

Quy trinh téng quat cta kiém dinh:

1) Nhan dinh tinh hinh cta tham ) téng
thé muon lam ki€ém dinh.

2) bat gia thuyet “khong H, va g1a
thuyét doi (ddi thuyét) H, v€ tham ) tong the,
tuy theo nhan dinh & buoc 1 ma dit gia thuyét
mot phia hodc gia thuyét hai phia:

. JHy
- Phia phai:

H.

¢ f

-Phlatral:{

Hy:p=p,

H,:p# p,

3) Xac dinh mirc y nghia (hay sai 1am
loai 1) cua bai toan kiém dinh 1a a.

- Hai phia:{

4) Tinh toan gié tri kiém dinh theo cong
thure:

7 :M’ (1)

1t O'/\/;
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5) Xem xét bac bo gia thuyét H,

- Kiém dinh phia phai: Z > Z ;

- Kif‘;m dinh phia trdi: Z <-Z ;

- Kiém dinh hai phia: Z > Z_ hoac Z,
< _Za/Z'

Trong do:

i — Trung binh ciia tong thé;

u, — Trung biqnh cua tér}g thﬁft tuong g
vo1 mot gid tri cy theé nao do can kiém dinh véi
gia thuyét H;

¥ — Trung binh ctia mau;

6 — D06 léch chuan cia tong thé;

n— S6 luong mau (kich thudc mau);

Z,— Gia tri ham phéan bb chuan chuan

hoéa tinh toan;
Z — Gia tri ham phﬁn 136 chuan chuan
hoéa & muc y nghia (xac suat nham loai 1) 1a o
Z,,— Gia tri ham phén b(‘)‘chuén chuén
héa & mic y nghia (xac suat nham loai 1) la
a/2.

Céc gia tri Z va Z , dugc xac dinh
thong qua tra bang phan bo chuan chuan hoa
lan lugt theo cac gié tri cia a va o/2.

6) Két luan vé bai toan kiém dinh

Céac truong hop kiém dinh dugc thé
hién trong bang 1 [1-8].

Bdng 1. Cdc trwong hop kiém dinh gia thuyét vé trung binh tong thé
6 phén bé chuan khi biét phwong sai ciia tong thé

Dang kiém dinh

TT Noi dung 1 2 3
Phia phai Phia trai Hai phia
. Hy:u<p, Hy:pzp, Hy:u=u,
1 Dit gia thuyét { ‘
e Y Hy >, Hy:p <, Hy
2 . X — 1y X = My X — Hy
2 Kiém dinh Z,=—F Z = 7 ==
: tt o / \/; 1t o / \/; tt o / \/;
3 Quyetl-clhlﬁilpac b0 Zy>Z, Z,<~Z, Zu>Zun hodc
0 ' Ztt < _Za/z
4 Mién béc bo H, W, =(Z,:+) W, =(-=-Z,) W, = (o052, ) (2, i +0)
X al2 al2
5 | Biéu do minh hoa ! | ‘ l ,
} zla Iy b 2 I rza/z : Zan 1
0 BacboHo | Bacbo Ho Béc bo Ho Béc bo Ho
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2.1.2. Khi khéng biét phwong sai 6 ciia tong thé

Khi mot mau ngau nhién gém n phan tir tir mot téng thé c6 phan bd chuan véi trung binh p,
néu trung binh va do¢ léch chuin cua mau lan luot 13 X va s, va kiém dinh & mirc y nghia a thi cé
cac truong hop kiém dinh nhu sau.

a. Khi ¢ miu 16n n > 30

Van sir dung cong thiic Z (1) nhung thay d¢ Iéch chuan tong thé o bang d6 léch chudn cua
mau s [1-8] (bang 2).

Bdng 2. Cdc trwong hop kiém dinh gid thuyét vé trung binh tong thé c¢é phdan bé chudn khi khong biét
phiong sai ciia tong thé, ¢& mau lén

Dang kiém dinh
TT N¢i dung 1 2 3
Phia phai Phia trai Hai phia
) , Hy:usu H,:uzypu H,:u=yu
1 Dit gia thuyét ’ ’ ’ ’ ’ ‘
H :pu>p, H :u<y, H :u+u,
, X-
2 Kiém dinh zZ,=""10
s/n
A, ge . ) Z.>7 3
3 Quyét dinh }oac bo Z,>7., Z,<-Z,, # ~ “ai2 hodc
H, khi Zy <=Ly

b. Khi ¢& miu nhé n < 30

Str dung bién ngdu nhién t voi (n — 1) bac ty do thay cho bién ngiu nhién Z, dong thoi, thay
d6 1éch chudn tong thé o bang do l1éch chuan mau s. Cac gi tri t,vat . duocxac dinh thong
qua tra bang phan bd Student theo bac tw do n — 1 va 1an luot cac gia trj cia a va o/2 [1-8] (bang 3). &
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Badng 3. Cac tru’ong hop kiém dinh gid thuyét vé trung binh tong thé
6 phén bo chuan khi khéng biét phwong sai ciia tong thé, & mau nho

Dang kiém dinh
TT Noi dung 1 2 3
Phia phai Phia trai Hai phia
. H,: u< Hy:u> H,:u=yu
1 Pit gia thuyét { 0o-HSHy { 0o M= Hy 0 0
H, :u>u, H, :pu< oy, H :u+py,
.2 . X —
2 Kiém dinh —
' s/~\n
A . I 5 l‘ > t -
3 Quyét dinh }oac bo t, >t t, <t . « =~ o102 hodc
H, khi ’ ’ by <=l yan

2.2. Kiém dinh gia thuyét vé ty 1¢ ciia tong
thé véi mau 16n

Trong thyc té, ¢o nhting luc can kiém
dinh gia thuyét vé ty 1¢ p nao do6 ctia cac phan
tir trong mot tong thé. Mot mau ngiu nhién c6
thé dugc chon tir tong thé. Gia st khi ¢& mau
da 1on (ca np va n(1-p)=5), phan b cua ty
1¢ mau Xap xi phan b6 chuén, khi d6 dé thuc
hién kiém dinh nhdm danh gia muc do khac
biét giita ty 16 mau p va ty 1é tong thé duogc
gia thuyét 1 p,, tién hanh tinh toan gié tri kiém
dinh theo cong thtrc:

pP—Pp
Ztt =l (2a)
p(1-p)
n
Trong do:

p— Ty 1é cuia tong thé;

p — Ty 1é ciia mau;

p,— Gid tri cu thé nao do ctia ty 18 p can
kiém dinh.

Vi la gia dinh p = p, nén dung p, thay
thé Vao mau s6 cia cong thirc nhu mot cach
tinh x4p xi:

7 = P~ P , (2b)

Quyet dinh bac bo hay khong bac bo H
theo quy tic:

+ V6i kiém dinh phia phai: Bac bo H,
khiZ >Z ;

+ Véi kiém dinh phia trdi: Bac bo H,
khiZ <-Z;

+ Vi kiém dinh hai phia: Bac bo H, khi
7Z>27,hoacZ<-7Z ,

Céc dang kiém dinh gia thuyét vé ty 1¢
ctia tong thé v6i mau 16n duge cho trong bang
411-8].
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Bdng 4. Cdc trwong hop kiém dinh gia thuyét vé ty 1é cia tong thé véi mau lom

Dang kiém dinh
TT Néi dung 1 2 3

Phia phai Phia trai Hai phia

H,:p>p, H:p<p H,:p# p,
2 Kiém dinh z - P-p,

Pc(l_pc)fn
3 | Quyét dinh bac Zn = Zg Zy < —Zy Z, >Z,, hodc
bo Hp khi
Zﬂ < _Za:.-'l

2.3. Kiém dinh gia thuyét vé phwong sai ciia tong thé cé6 phan bd chuin

Khi mot mau ngiu nhién véi n phan tir duge quan sat tir mot tong thé c6 phan bd chuan véi
phuong sai 62, néu phuong sai mau 1 s, o, lamot gia tri cu thé nao d6 ctia phuwong sai can kiém dinh
& muc y nghia a. Céc gid tri ;. Zj—l,l—a s XiaanVd i, duoc xdc dinh thong qua tra bing
phan b khi binh phuong ( x?) theo bac tw do n — 1 va lan lugt cac gid tri o, 1 —a, 0/2 va 1 — a/2.

Cac truong hop kiém dinh dugc thé hién trong bang 5 [1-8].

Bdng 5. Cdc trwong hop kiém dinh gid thuyét vé phwong sai ciia tong thé ¢é phin bé chuan

Dang kiém dinh
TT Noi dung 1 2 3
Phia phai Phia trai Hai phia

1 Gia thuyét H,:c’ <o} H,:c’ >0, H,.c’ =0,

{Hl:ﬁ}cr,f {HI:JE{GE {HIZGEQECFE}
2 Kiem dinh o (n—]}f

T
3 | Quyétdimhbac | 7. 2 Ti <Todra | %> Zraa0O8 zo<zny s
b6 Ho khi | |
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3. KIEM PINH GIA THUYET THONG KE
TRONG PANH GIA PQ TIN CAY CUA
PHUONG TIEN PUONG SAT

3.1. Xay dung cac chwong trinh tinh toan

Trén co s 1y thuyét trinh bay trong muc
2, bang ngdn ngir 1ap trinh Java, da xay dung
duoc 05 chuong trinh tinh toan twong Gng sau
day.

1) Chuong trinh kiém dinh gia thuyét
ve trung binh tong thé c6 phan bo chuan khi
bict phuong sai 6? cua tong thé.

2) Chuong trinh kiém dinh gia thuyét
vé trung binh tong thé c6 phan bd chuan khi
khong biét phuong sai 6 clia tong thé, mau 16n
n > 30.

3) Chuong trinh kiém dinh gia thuyét
vé trung binh tong thé c6 phan bd chuan khi
khong biét phuong sai 6 ctia tong thé, mau nho
n < 30.

4) Chuong trinh kiém dinh gia thuyét
vé ty 1¢ ctia tong thé véi mau 16n.

5) Chuong trinh kiém dinh gia thuyét
ve phuong sai cua tong thé c6 phan bo chuan.

3.2. Ung dung mét s6 bai toan kiém dinh gia
thuyét thong ké cé tham s6, mét miu

Béng cic chuong trinh d4 xay dyng, tién
hanh kiém dinh gia thuyét thong ké véi 05 loai
bai toan kiém dinh twong tmg, duoc ky hiéu
mot cach quy udce 1a IM1, 1M2, IM3, 1M4 va
1M5. Vi khuon khé bai bao c¢6 han, dudi day
chi don cir hai loai bai toan la 1M1 va 1MS5.

3.2.1. Bai todn kiém dinh gid thuyét vé trung
binh tong thé co phdn bo chudn khi biét
phuwong sai 6’ ciia tong thé

* Bai toan 1M1

Mot day chuyén san xuit 1o xo tron tai
mdt nha may ché tao toa xe, néu san xuit 6n
dinh thi khéi luong ciia cac 10 xo nay c6 phan
b6 chuan véi p, =5 kg va do 1éch chuén 6 = 0,1
kg. Mot can b kiém tra chat lugng san pham
(KCS) cho ring, c6 sy gia ting vé khoi luong
trung binh p cta cac 16 xo duoc san xuat ra, voi
d6 léch chuan o khong thay doi. Dé lam sang
t6 diéu nay, nguoi ta chon ngiu nhién mot mau
gé)m 16 10 xo dé kiém tra va da xac dinh duoc
khdi luong trung binh 1a X = 5,038 kg. Hay
kiém dinh gia thuyét H, cho rang gia ‘Eri trung
binh cua toan bo cac 16 xo duoc san xuat ra cua
nha may co6 khdi luong t6i da 1 5 kg & muc y
nghia a = 0,05 va a=0,1.

Luu dd thuat toan ctia chuong trinh thé
hién trén hinh 3.

Hinh 3. Luu do thudt todn kiém dinh gid thuyét
ve trung binh tong thé co phan bo chuan khi biét
phuwong sai ciia tong thé
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Qua trinh kiém dinh:
, VHycuu =5 ,
1) Pat gia thuyét:{HO . #= _ - daylakiém
dinh phia phai. 1M Hy =

2) Kiém dinh gia thuyét:
a. Nhap s6 liéu vao chuong trinh.
b. Tinh toan kiém nghiém.

Két qua tinh toan v6i mirc y nghia o =
0,05 thé hién trén giao dién hinh 4a; v6i muc y
nghia o = 0,1 trén hinh 4b.

Téptin Trg gidp
f
=1L I X )
KIEM DINH GIA THUYET MOT MAU VE TRUNG BINH TONG THE CO PHAN BO CHUAN
KHI BIET PHUONG SAI (%) CUA TONG THE

‘Théng s6 tinh toin Kiém dinh hai phia

2 Kié
i thuyét

Trung binh téng thé )=

‘Trung binh miu £ = 5.038

thuyét Hy
Dy léch chuan tong the 7= 01 Hyp<py=5 i
. Hiu>pp=5
Comiun= 16 :
Gid tri kiém dinh .
=15 it
Mitc § rghiaa = 005 Z,=132000

Gimiz,=[ 16wt Quyét dinh Quyét dinh
Kitrg c6 co's3 bic b gi tuyét Hy H

GawiZ,=| 19509 (G r p = 00642555 Gi tip=

56 lién d dueoe i b

Hinh 4a. Giao dién hién thi két qua kiém dinh bai
toan 1M1

Tép tin Tro gitp

=l J°X:)

KIEM DINH GIA THUYET MOT MAU VE TRUNG BINH TONG THE O PHAN BO CHUAN
KHI BIET PHU CUA TONG THE

Hyus<py=5 B,
Hy > py=5

Gia tri kiém dinh 7=
Z,=1.52000 "
GamZ,= 128155 Quyét dinh

Bic b6 gid thuyét H, H,

Gid trjp = 0.0642555 Gid rjp=

Hinh 4b. Giao dién hién thi két qua kiém dinh bai
toan IM1
3) Két luan:

- Truong hop 1:

Khio=5%thi Z = 1,52 <Z = 1,645,
do d6 khong c6 co so bac bo giad thuyet H,, hay
n6i khéc, véi mirc ¥ nghia a = 0,05, khbi luong
trung binh thyc té cua cac 10 xo trong tong thé
t6i da 1a 5 kg.

- Truong hop 2:

Khioa=10%thiZ =1,52>Z7Z =1,282,
do d6 bac bo gia thuyet H , hay noi khac voi
mirc y nghia o= 0,1, khdi hIO‘ng trung binh thyuc
té ctia cac 10 xo trong tong thé 1a 16n hon 5 kg.

Dén day xuat hién mot van dé, 1a & muc
¥ nghia nao giita 5% va 10% thi gia thuyét H bi
bac bo. Gia tri tai murc d6 duoc goi 1a gid tri p (p
value: probability value). Gid tri p 1a muc y nghia
o nhé nht ma ¢ d6 gia thuyét H, bi béc bo.

Nhu tinh todn ¢ trén Z = 1,52, nhu vay
gia thuyét H, bi bac bo ¢ bat cu: gla tr1 nao cua
ama & do Z nho hon 1,52. Cu thé, can tim gia
tri p trong truong hopZ =7 =152.V6iZ =
1,52, ta dugc a = 0,0643 hay a = 6,43%.

Diéu nay cho phép suy luan ring gia
thuyét H, c6 thé bi bac bo & bét ky gid tri o nao
16n hon 6,43%, boi vi khi o > 6,43% thi Z =
1,52 nam trong ving bac bo gia thuyét (hinh 4c).

10% 5,43% 5%
| | | | »-
|

I I I s

] 1,28 1,52 1,645

Hinh 4c. So' do mién bac bé gid thuyét H,

3.2.2. Bal todn kiém dinh gla thuyet vé phuwong
sai ciia tong thé cé phéan bo chudn

* Bai toan 1MS

Tai mot Xi nghiép dau may, phuong sai
cua ham lugng tap chat co hoc trong dau boi

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)

TAP CHI CO KHI VIET NAM, S6 306, thang 8 ndm 2023

253

cokhivietnam.vn / tapchicokhi.com.vn

&



NGHIEN CUU - TRAO DOI

tron dong co cia mat loai dau may diesel dugc
quy dinh theo tiéu chuan 1a khong vuot qua
0,4% (0® < 0,4%). Ngudi ta tién hanh 1y ngau
nhién 20 mau dau va dem phan tich ham luong
tap chat. Sau khi xtr 1y s6 liéu thi nghiém, nguoi
ta xac dinh dugc phuong sai vé ham luong tap
chat cia cic mau dau 1a 0,562%. Hay kiém
dinh gia thuyét H, 6 mucy ngma o= 0,} rang
phuong sai ham luong tap chat trong dau boi
tron ctia tong thé khong vuot qua 4%.

1) bat gia thuyét:
.22 \
Hy:0"<0.4 43014 kiém dinh bén phai.
H:0>>0,4

Luu d6 thuat toan ctia chuong trinh thé
hién trén hinh 5.

e b g i Hy
Keing s b b it Hy

Hinh 5. Luu d6 thudt todn kiém dinh gia thuyét vé

phirong sai ciia tong thé cé phén bo chudn
2) Kiém dinh gia thuyét:

a. Nhap s6 liéu vao chuong trinh.

b. Tinh toan kiém nghiém.

Két qua tinh toan thé hién trén giao dién
hinh 6.

a2 = X
Téptin Tro giip

f
=1L YN
KIEM DINH GLA THUYET MOT MAU VE PHUONG SAITONG THE
€O PHAN BO CHUAN
Kiém dinh hai phia

Théng b tinh toin ‘Kiém dinh mét phia

Phuseng sa thng (b8 o~ 04 Kiére inh phia | pht 5 _ Oxinam |
) £ Kiém dinh i thuyé
‘Phuong saiméu s = 0562 [ dh ] Gi thuyét
G thuyét By
Cé = 2 b <o=04
Hy
Mic § nghia 2= 01 Hio'> o =04
Gt | 112056 R Cié trj kiéim djnh
Gid tf kiém djnh 7
2 2 < e
GRtiy, 1.~ 11.6509 = 26.6950 L
GENiL, ) 0= 301435 Quétdph e
- Rhéng cf co s¢ bic bd g thuyét Hy K
Gitif, ) 0= 101170 Giitrip =0.111060 Gidtip=

6 I & dirge it b

Hinh 6. Giao dién hién thi két qud kiém dinh gid
thuyeét bai toan 1M5

3) Két luan:

O mitc y nghia o =0,1, 56 ligu khong du
bang ching dé bac bo gia thuyét H, cho rang
phuong sai cua ham luong tap chat trong dau
boi tron dong co diesel toi da 1a 0,4%.

4. KET LUAN

Trén co so 1y thuyet cua phuong phap
kiém nghlem gia thuyét thong ké c6 tham s
mot mau, da xay dung dugc 05 chuong trinh
tinh todn va rng dung cac chuong trinh dé cho
viéc danh gia do tin cay cua phuong tién duong
sat thong qua cac bai toan cu thé. Cac chuong
trinh da xay dung c6 giao dién thuan Viét, than
thién, dé s dung, cho phép tinh toan véi cac
thong s6 ddu vao da dang, cho két qua mot cach
nhanh chdéng va tin cay.

Céc ndi dung veé kiém dinh c6 tham s0,
hai mau s€ dugc trinh bay trong cac nghién ctru
tiép theo.
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