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Abstract. In assessing the reliability of objects in general and railway vehicles in particular, it
is necessary to determine characteristics of the sample such as mean, variance, standard
deviation, coefficient of variation, and so on. When using a sample selected from a
population, these characteristics are used to estimate the corresponding population
characteristics. In other words, its information can describe the population characteristics, or
can be used to evaluate a hypothesis that has been assumed for the population. Therefore,
sample characteristics are used not only to estimate population characteristics but also to
evaluate whether a certain hypothesis of a population is true or false. Concluding to reject or
accept a hypothesis is called hypothesis testing. 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. Thus, based on the theory of parametric
statistical hypothesis testing methods with two samples, the corresponding calculation
programs have been built and the methods have been applied to solve several specific
problems in the railway vehicle reliability assessment.
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Tom tit: Trong qua trinh danh gia do tin cay cua cac déi tugng néi chung va phuong tién
duong sat noi riéng, can xac dinh cac dic trung cia mau nhu gi tri trung binh, phuong sai, do
léch chuan, hé sé bién dong v.v. Khi st dung mau duogc chon ra tir mot tong thé, cac dic trung
nay duoc sir dung dé wéc luong cac dic trung twong Gng cua tong thé. Hay néi khac, cac
thong tin cua né co thé md ta duoc dic diém cua tong thé, hoidc cling c6 thé sir dung dé danh
gia mot phong doan hoac mét gia thuyét da dugc gia dinh d6i vai tong thé do. Noi mot cach
khéc, cac dic trung cia mau, ngoai viéc sir dung dé udc luong cac dac trung cua tong thé con
dugc ding dé danh gia xem mot gia thuyét nao do cua tong thé 1a dung hay sai. Viéc tim ra
két luan dé bac bo hay chap nhan mét gia thuyét duoc goi 1a kiém dinh gia thuyét. Bai toan
kiém dinh gia thuyét thong ké 1a mot bai toan 16n va quan trong cua thong ké toan hoc, dugc
g dung rong réi trong nhiéu linh vyc. Tuy nhién, viéc ang dung cac phuong phap nay trong
danh gia do tin cay cua cac ddi twong co khi noi chung va phuong tién duong sat noi riéng
cho ting truong hop cu thé, con it dugc dé cap. Vi vay, trén trén co so |y thuyét phwong phap
kiém nghiém gia thuyét théng ké c6 tham s6, hai mau, tac gia da tién hanh xay dung cac
chuong trinh tinh toan twong @ng va tng dung cac phuong phap dé cho mot sb bai toan cu thé
trong qua trinh danh gia do tin cay cua phuong tién duong sit.

Tir khéa: kiém dinh gia thuyét, danh gia do tin cay, phuong tién dudng sat.
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1. PAT VAN PE

Trong qua trinh danh gia do tin cay cua cac déi twong néi chung va phuong tién duong
sat noi riéng, can thiét 1ap cac quy luat phan b xac suat cua cac dai lwong ngau nhién cd mit
trong tap tong thé hoic tap mau va xéac dinh cac dic trung bang sé ciia né nhu gia tri trung
binh, phuong sai, 6 Iéch chuan, hé sé bién dong v.v. [1,2]. Khi sir dung mau dwoc chon ra tir
mot tong thé, céc thdng tin cia né c6 thé mo ta dugc dic diém cua tong the, hodc ciing cd thé
dung dé danh gia mot phong doan hoic mot gia thuyét da dugc gia dinh d6i voi tong thé do.
Noi mot cach khac, cac ddc trung cua Mau, Ngoai Viéc sir dung dé udc luong cac déc trung
cua tong thé con duoc dung dé danh gia xem mét gia thuyét nao d6 cua tong thé 1a ding hay
sai.

Viéc danh gia do tin cdy cua cac ddi twong co khi noi chung va phuong tién duong sit
noi riéng da duoc thé hién trong nhiéu cong trinh nghién cau [1-11]. Tuy nhién, viéc tng
dung cac phuong phap kiém dinh gia thuyét thong ké trong danh gia do tin cay cua cac dbi
tugng noi trén, dic biét 1a d6i véi phuong tién duong sit, cho dén nay van con it dugc dé cap.

Tir nhiéu nguon tai liéu khac nhau [11-18], thay rang c6 hai loai gia thuyét thong ké, dé 1a
gia thuyét thong ké co tham s va gia thuyét thong ké phi tham sb. Kiém dinh gia thuyét
théng ké tham s6 duoc 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 tréi hodc phia
phai) va kiém dinh hai phia. So do tong quat vé kiém dinh gia thuyét thong ké tham s duoc
thé hién trén cac hinh 1 va 2.

4[ Kiém dinh gia thuyét mot miu ]7 4[ Kiém dinh gia thuyét hai miu ]7

Y Y A 4

y ¥ ¥ Y

Kiém dmh Kiem dinh gia Kiém dinh gia
lhuvu Ve s thuyér vé s Ihuyél vé sur
khac biét cua hai khac biét cua hai khac biét cua hai
trung binh trong ty 1€ trong hai phurong sai trong
hai tong thé co tong thé, mau hai tong the c6
phén bé chuan lon, doc Lap phén bé chuin

Kiem dmh gia

Kiém dinh gia
= thuye étve

thuyét vé trung
binh tong thé co
phén bo chuan

Kiém dinh gia

thuyét vé ty 1& pluumn sai ron g
thé co phan bé

chuan

cua tong the
Vol mau lon

Y

theo cap doc lap
cua tong the ctia tong thé

Biét phuong sai (67) Khéng biét phuong sai (¢7)
Mau nho n < 30 Miu 16n 1 = 30 cua hai tong the cua hai tong the

Hai miu Hai méau
Biét phuong sai (o) ‘ {Klmng biét phuong sai (o) }

[f\‘li:lll nho n < 30] [I\/Ii:lll lom n = 30 ]
Hinh 1. So d6 tong quat vé kiém dinh Hinh 2. So 6 tong quat vé kiém dinh
gia thuyét mot mau. gia thuyeét hai mau.

Noi dung bai bao dé cap t6i cac phuong phap kiém dinh gia thuyét thong ké co tham sé,
hai mau, tir d6 tién hanh xay dung cic chuong trinh tinh toan twong (ng va tng dung cac
phuong phap d6 cho mot s6 bai toan cu thé trong qua trinh danh gia do tin cdy caa phuong
tién duong sat.

2. CO SO LY THUYET VE KIEM DPINH GIA THUYET THONG KE CO THAM SO,
HAI MAU

2.1. Kiém dinh gia thuyét vé s khac bigt ciia hai trung binh trong hai tong thé c6 phan bé
chudn
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2.1.1. Hai mdu dgc lap
a. Biét phwong sai cia hai téng thé

Gia str c6 mot mau ngau nhién gém n, quan st tir mot tong thé c6 phan bd chuan véi
trung binh z, va phuong sai o, va mét mau ngau nhién khac gom n, quan sat tir mot tong
thé ciing c6 phan phdi chuan véi trung binh 4, va phuong sai 05. Truong hop sé quan sat
mau 16n ta c6 thé thay thé phuong sai tong thé bang phuong sai mau. Néu X, vV lan luot 1a
trung binh mau cua hai tong the X va Y ; D, 1a mot gia tri nao do trong kiém dinh & muac y
nghia o, ta c6 ba trudng hop kiém dinh tong quat nhu thé hién trong bang 1.

Bang 1. Tom tit cac truong hop kiém dinh gia thuyét vé sw khac biét cua hai trung binh trong hai
thong thé c6 phan bo chuan, biét phuong sai cua hai tong thé, hai mau doc lap.

Dang kiém dinh
TT Noi dung 1 2 3
Phia phai Phia tréai Hai phia
1 Gia thuyét {Ho:yx—yysDo {Ho:,ux—,uyZDo {Ho:ux—,uy:Do
Hytp =y > Dy | | Hyipg =, <Dy H, 2 p —n, # Dy
2 Kiém dinh X-y-D,
Zy =T
% %y
n. n,
3 Quyét dinh bac Ztt > Za Ztt < _Za Ztt > Za/2 hOflC Ztt < _ZaIZ
bo H, khi

b. Kiém dinh gid thuyét vé sw khac bi¢t ciia hai trung binh trong hai tong thé c6 phan bé
chuan, khong biét phwong sai cia hai tong thé
bl. Hai mdu déc lgp cé& mdu lon

Bang 2. Tém tit cac truong hop kiém dinh gia thuyét vé s khéac biét cua hai trung binh trong hai
thong thé c¢6 phan bo chuan, khéng biét phuong sai ciia hai tong thé, hai mau déc lap cd mau 1én.

Dang kiém dinh

TT Noi dung 1 2 3
Phia phai Phia tréi Hai phia
1 Gia thuyét Ho: s — 1, <D, Ho : 4t — 41, > D, H, @ 4, —p, =D,
H,tpy, —u, > Dy H,tpy —p, <Dy Hl::ux_:uy;éDO
2 | Kiémdinh ; _X-y-D

t 5 2
x 4 ¥

X r]y

D‘m
+
%)

3 | Quyét dinh béac Z,>2
bo H, khi

a Ly <L, Z,>2,, hogc 2y <=L,

Néu c& mau lén n,, n, =230, thi cdc budc thuc hi¢n twong ty nhu truong hop biét phuong

2

sai cuia hai tong thé nhung thay phwong sai tong thé (o2, Gf) bang phuong sai mau s, S,

trong phan tinh toan kiém dinh theo céng thuc:
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t = . >
S Sy
nx ny (1)

Véi D, 1a mot gid tri nao d6 trong kiém dinh & miic ¥ nghia «, ta ¢ ba trudng hop kiém
dinh tong quat nhu thé hién trong bang 2.

b2. Hai méu déc 1gp cé mdu nhé
Néu Nx < 30 hodc ny < 30 nhung Yﬁn phu hop gia thuyét cua kiém dinh thi ta khong dung
gia tri kiém dinh z ma dung gia tri kiém dinh t. Vi khéng biét phuong sai 2 mau nhung theo
gia dinh phuong sai 2 tong thé 1a nhu nhau (o’ = 05), nén ta phdi hop phuong sai 2 mau theo
phuong phap trung binh c6 trong s6 theo cong thirc sau:
o _(n-Dsi+(n, ~1)s] )
* (n, —1)+(ny —1)

Sau d6 gia tri théng ké kiém dinh t véi (n, +n, —2)bac ty do duoc tinh theo cong thiic:

IR A )

! / 1 1
Sp |+
nx ny (3)

trong do: X - trung binh mau caa mau rat tir tong thé X; ¥ - trung binh mau cua mau rdt tir
tong the Y; s, 4, - trung binh tong the duoc gia thuyét cua tong the X va tong the Y; s;,s; -

t

N, - C& ciia mau cua X va mau
caa Y. Vi D, 1a mot gid tri nao d6 trong kiém dinh & mirc ¥ nghia «, ta c6 ba truong hop

kiém dinh tong quat nhur thé hién trong bang 3.

phuong sai mu cia X va mau cua Y; S, - phuong sai gdp; n

Bang 3. Tom tit cac truong hop kiém dinh gia thuyét vé s khac biét cua hai trung binh trong hai
thong thé ¢6 phan bo chuan, khéng biét phuong sai ciia hai tong thé, hai mau doc 1ap ¢ mau nho.

Dang kiém dinh
TT Noi dung 1 2 3
Phia phai Phia tréai Hai phia
1 Gia thuyet Hy @ u, — p, < D, Ho:u, —p, > Dy Ho:u, —pu, =D,
H, o, —p, > D, H, o, —p, <D, H tp, —u, # D,
i A : L i 1\e2 A
2 Kiém dinh - X-7-D, Vi sf,:(nx 1)s? +(n, -1)s;
1 1 (n,—1)+(n,-1)
Sp |+
n . n,
3 Quyét dlnh bé.C ttt > tnerny—Z,a ttt < _tnx+ny—2,a ttt > tnXJrny—Z,aIZ hOé.C
bO Ho khi ttt < _tnx+ny—2,a/2

2.1.2. Hai mdu theo cap
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Gia sir rang ching ta c6 mot mau ngau nhién gom N cip quan sét tir nhitng phan phdi cua
hai tong thé c6 trung binh lan luot 1a 4, va u,. Dit d va s, la trung binh va d léch chuan
cho su khac nhau cua n cap (x — ;). Néu tong thé cia sw khac nhau nay ¢ phan phdi
chuan, D, la mot gi tri cu thé nao d6 dé kiém dinh va kiém dinh & mirc y nghia « ta c6 ba
truong hop kiém dinh tong quat nhu thé hién trong bang 4.

Bang 4. T6m tit cac truong hop kiém dinh sy khéc biét cua hai trung binh trong hai thong thé ¢ phan
bo chuan va phuong sai nhu nhau dya trén phoi hop ting cap.

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

1 Gia thiet Ho g, —p, <Dy Ho 1, — 1, 2 Dy Hy @, —u, = D,

Hl:lux_/uy>D0 Hl:/ux_luy<D0 Hl::ux_luyiDO
2 Kiém dinh . d - D,
s, /4n

3 Quyét dlnh bé.C ttt > tn—l,oe ttt < _tn—l,a ttt > tn—l,o:/2 hO;ﬁC

bo H, khi
© 0 ttt < _tnfl,a/Z

2.2. Kiém dinh gid thuyét vé sw khac biét cia hai ty 1¢ trong hai téng thé, mdu lén, déc lgp

Gia str c6 hai tong the, ty I¢ cua moi tong thé lan luot la p, va p,. Mt khac, gia str co
c6 2 mau doc lap dugc rit ra tir hai tong thé néu trén, mot mau ¢& n,, mot mau c& n, . Goi X
vay lan luot a s6 quan sat duoc trong hai mau noi trén. Khi d6 ty 16 cua mau 1 va mau 2 lan
luot la:

P = nl va p, :nl; P - udc lwong chung cho ty I¢ hai mau két hop; p, — p, - udc lugng

X y

chénh léch gitra 2 gié tri ty Ié tong thé duoc gia thuyét.

Véi mot mau cd n vatyléla p, néu np va n(1-p)=5 thi phan bd ti 1€ mau xép xi
phan bé chuan vai trung binh cua phan phdi bang p va phuong sai cua phan phdi bang
p(1—p)/n. Cheénh léch trén ti I¢ 2 méu (P, — Ey) 1a wdc lugng khong chéch cua chénh léch
trén 2 ti 1¢ tong thé (p, — p, ). Phuong sai cia phan bé méu (P, — P, ) duoc tinh theo cong
thuc:

px-py
n, ny n, ny n, ny

1- 1-p,) p(1-p) p(1-p
o _p(-p) p(-p) pE-P) B p):ﬁ(l_ﬁ)(i+i], "
Céach tinh P : Khi kiém dinh gia thiét vé ti I¢ 2 tong thé. Vi du H,: p, = p,, gia thuyét
cho rang 2 ty I¢ cuia tong thé bang nhau nhung khong xac dinh tri s6 chung cua 2 ti I¢ nay do
d6 ching ta datra p, = p, = p. Vay theo nguyén tic p, va P, déu 1a uéc lugng khong chéch

cia P, tuy nhién s& duoc udce lwong tot nhat cho p 1a P néu nhap chung 2 mau lai dé co:
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np,+npP, Xx+y 5)
n+n,  no+n,’

pP=

véi: P - ude luong tot nhat caa tri sé chung p hay ty 1 gop chung.

Mot cach téng quat, bién s6 Z,, cho kiém dinh 2 ti I¢ tong thé:

7 :(ﬁx_py)_(px_py) (6)

ool

NGi tom lai, khi ¢ mAu du Ién thi phan bé cia ty 1@ mau P, va p, tiém can phan bé
chuan. Vi vy, su chénh léch giita hai ty 16 mau p, — p, cling c6 phan bd chuan. C6 hai
trudng hop khi dat gia thuyét H, cho kiém dinh sy khac biét (hay chénh léch) giiia hai ty I¢
tong thé p, —p,. V6i D, & mot gia tri nao do trong kiém dinh & muc ¥ nghia o, ta c6 bang
tém tit cac truong hop kiém dinh theo bang 5.

Bang 5. Tom tat cac truong hop kiém dinh gia thuyét vé su khéac bigt cua hai ty 1¢ trong hai tong thé,
mau lén, doc 1ap.

Dang kiém dinh
TT Noi dung 1 2 3
Phia phai Phia tréai Hai phia
1 Gléthuyét HO:px_pySDO HO:px_pyZDO HO:px_py=DO
H,:p,—p,>D, H,:p.—p, <Dy, H.:po—p, %Dy
2 Kiém dinh 5. -D. -D
. Ztt = i - :
— 1 1
\/ p(1-p) +]
n. n,
trong do: p, =—; P, - va p= X+
. n, n +n,
3 | Quyét dinh bac z,>2, Z,<-Z, z.>2,, hoic 2, <-Z,,
bo H, khi

2.3. Kiém dinh gid thuyét vé sy khac biét ciia hai phwong sai trong hai téng thé c6 phan bé
chudn

Viéc kiém dinh hai tong thé X, Y phan bd chuan ¢6 bién dong cling micc d6 nhu nhau
khong, nguoi ta dung phuong phap kiém dinh phuong sai cua 2 tong thé doc lap dya vao dai
lugng F :

SZ

S (7)
tt 2
Sy
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trong do: s’ - phuong sai mau cua X, ¢& mau n,; s; - phuong sai mau cia Y, ¢ mau n, .
- Gia thuyét dat ra khi kiém dinh 2 phia:
{HO :ax2 = 05
H,:o} # 0o,

Néu ti sé F 16n hodc rat nho ta c6 thé suy dién rang 2 phuong sai tong thé khé ma bang
nhau, nguoc lai néu F gan 1 thi ta c6 da bang chiing ang ho H,. Néu méi téng thé Iy mau
duoc gia dinh 1a c6 phan b chuan thi ti 16 F ¢6 phan phéi xac suét goi la phan b Fisher. Cac
gia tri t6i han cua phan bd Fisher phu thudc 2 gié tri caa bac tu do: bac ty do twong Gng Vi
mau cua X la n, - 1 va bic ty do trong tng véi mau cua Y la n, - 1.

Quy tac dé quyet dinh bac bo H,: Fy <F, 1 4y, h03C Fi>F 10 1.

H . o_2 < GZ
- Néu kiém dinh bén phai: { ° "%~ ¥, QuyticbacboH,: F,>F, .. .
H,:0. >0 e
0 X y
H,:02 >0’
- Néu kiém dinh bén trai 5 = ° _O_Xz Gé , Quy ticbacboHy: Fy <F, 1 4y,
0" ™x y

Bang 6. Tom tit cac trudng hop kiém dinh gia thuyét \{é sw khac biét cua hai phuong sai trong hai tong
thé c6 phéan bo chuan.

Dang kiém dinh
TT Noi dung 1 2 3
Phia phai Phia tréai Hai phia
1| Giathuyet Ho 0% <o? Ho 0% > o? Ho:o? =07
H0:0X2>0'5 HOZO'X2<O'§ HOZO'XZ;tai
2 Kiém dinh g2
Fo = _);
Sy
3 Quyét dlnh bé.C Ftt > an—l;ny—l;a Ftt < an—l;ny—l;l—a Ftt > an—l;ny—l;alz hO;ﬁC
bo H, khi
0 Ftt < an—l;ny—l;l—alz

3. XAY DUNG CHUONG TRINH KIEM PINH GIA THUYET THONG KE TRONG
PANH GIA PQ TIN CAY CUA PHUONG TIEN PUONG SAT

Trén co sé Iy thuyét trinh bay trong muc 2, bang ngén ngit 1ap trinh Java, tién hanh xay
dung cac chuong trinh tinh toan trong tng, bao gom cac luu do thuat toan va cac giao dién.

3.1. Thiét Igp lwu d6 thugt toan kiém dinh gid thuyét vé sy khac bigt ciia hai trung binh
trong hai tang thé c6 phan bo chuan, hai mau déc lap, biét phwong sai cua tong thée

Luu dd thuat toan thé hién trén hinh 3.
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Hinh 3. Luu d6 thuat toan kiém dinh gia thuyét vé sy khac biét cuia hai trung binh trong hai tong the
c6 phén bo chuan, biét phuong sai cua hai tong the, hai mau doc lap.
3.2. Thiét Igp lwu d@6 thugt toan kiém dinh gid thuyét vé sy khac bigt ciia hai trung binh
trong hai tong thé c6 phan bé chuan, hai mau dgc lap, khong biét phuwong sai ciia tong thé,
cé' mau lon
Luu d6 thuat toan thé hién trén hinh 4.

Hinh 4. Luu d6 thuat toan kiém dinh gia thuyét vé sy khac biét cuia hai trung binh trong hai tong the
c6 phan b chuan, khéng biét phuong sai cua hai tong thé, hai mau doc lap ¢ mau lon.

3.3. Thiét Igp lwu d6 thugt todn kiém dinh gid thuyét vé su khac bigt cia hai trung binh
trong hai tong thé c6 phan bé chuan, hai mau dgc lap, khodng biét phwong sai ciia tong thé,
cé mau nho

Luu dd thuat toan thé hién trén hinh 5.
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Hinh 5. Luu do thuat toan kiém dinh gia thuyét vé sy khac biét cua hai trung binh trong hai tong the
¢6 phén bo chuan, khéng biét phuong sai caa hai tong the, hai mau doc lap cd mau nho.

3.4. Thiét Igp lwu d6 thugt todn kiém dinh gid thuyét vé sw khac bigt cia hai trung binh
trong hai tang thé cé phan béo chuan, hai mau theo cap

Luu do thuat toan thé hién trén hinh 6.

Hinh 6. Luu d6 thuat toan kiém dinh gia thuyét vé sy khac biét cuia hai trung binh trong hai tong the
6 phan bo chuan véi hai mau theo cap.

3.5. Thiét lgp lwu dé thugt todn kiém dinh gia thuyét vé s khac bigt ciia hai ty 1¢ trong hai
tong thé, mau lén, déc lap

Luu do thuat toan thé hién trén hinh 7.
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===
enta cb oo s b bo git thuplt Hy Rindng c6 cor st bk b gl huyds M
I |
Hinh 7. Luu d6 thuat ton kiém dinh gia thuyét vé su khac biét cia hai ty 18
trong hai tong thé, mau I6n, doc lap.

3.6. Thiét Igp luu db thudt todn kiém dinh gid thuyét vé sy khéc bi¢t ciia hai phuong sai
trong hai tang thé c6 phan bé chuan

Luu d6 thuat toan thé hién trén hinh 8.

Hinh 8. Luu do thuat toan kiém dinh gia thuyét vé sy khac biét ciia hai phuong sai
trong hai tong thé c6 phén bo chuan.

4. UNG DUNG MQT SO BAI TOAN KIEM PINH GIA THUYET THONG KE CO
THAM SO, HAI MAU

4.1. Bai todn kiém dinh gid thuyét vé si khac bigt ciia hai trung binh trong hai téng thé co
phan bé chuan, hai mau dgc ldp, biét phwong sai cia tong thé

Bai toan 2M1: Trong qua trinh danh gia do bén moi cia khung gia chuyén huéng dau
may, trudc het can xac dinh gigi han chay cua vat li¢u ché tao khung gia. Nhom mau vat li¢u
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thir nhét dugc lay tir khung gia chuyén huéng loai dau may A la n, = 20 mau. Sau khi thu
nghiém co tinh xac dinh duoc gisi han chay trung binh cia mau la X = 205,5 MPa. Nhom
mau vat liéu thir hai duoc lay tir khung gia chuyén huéng loai dau may B la n, = 25 mau. Sau
khi thir nghiém co tinh xac dinh duoc giéi han chay trung binh cua mau la ¥ = 239,2 MPa.
Biét rang gioi han chay cua hai loai thép c6 phan bd chuan véi do léch chuan theo thir o, =
27,6 va o, = 34,5. Dya vao céc dit ligu trén, c6 thé két luan rang gisi han chay trung binh
(tong thé) cua hai loai thép twong tng 1a 4, , s, c6 thuc sy khac biét hay khong? Hay tién
hanh kiém dinh & murc ¥ nghia « = 0,01.

Qua trinh kiém dinh:

1. bat gia thuyét:

{HO :/ux_/uy :O

, day 1a kiém dinh hai phia.
H, g —p, #0

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

Két qua tinh toan véi mac y nghia o = 0,01 thé hién trén giao dién hinh 9.
e - x
Erneoe

KIEM DINH GLA THUYET HAT MAU VE SUKHAC BIET CUA HAI TRUNG BINH TRONG HAI TONG THE PHAN BO CHUAN
KHI BIET PHUONG SAT (¢%) CUA HAT TONG THE VOT HAI MAT BOC LAP

Théng s tinh tein Kiém dinh m phia

Sai lgch Dy = [] Kitm dinh phia tréi

Trung binh miu X: ¥ = 2055 2 Kiém dinh

Trung binh min ¥: 7= 2392 Gia thuyét By st -1y = D=
Hy By -2 Dy=0
Gi tri kiém dinh

276 Gii tri kiém dinh Z,=-3.64036

oo Quyét dinh Quyét dinh
232635 H Béc bd gi thuyét Hy

Gii tip= G tr p — 0.000272255

S ligu da dupe 1t Iy

Hinh 9. Giao dién hién thi két qua kiém dinh gia thuyét bai toan M1,
3. Két luan: Vi Z, =-3,64<-Z_,, ;s =—2,58, nén & mic y nghia o= 0,01, gia thiét
H, bi bac bo, c6 nghia 14 gisi han chay trung binh (tong thé) caa hai loai thép néi trén la thuc
su c6 khac hiét.

4.2. Bai todn kiém dinh gid thuyét vé su khac bi¢t ciia hai trung binh trong hai téng thé c6
phan bé chuan, hai mau déc lap, khéng biet phwong sai ciia tong thé, cé mau lon

Bai toan 2M2: Trong phén xudng co khi cua mét xi nghiép dau may c6 hai may cong cu
tu dong giong nhau do cung mot ky thuat vién phu trach dé che tao mot loai bu 16ng. Tir moi
may lay ra 31 bu 16ng (n, =n, =31) d¢ kiém tra chicu dai cua ching, ket qua thu dugc nhu
sau: May 1: Chiéu dai trung binh mau g, = 12 cm, d6 léch chuan s, =1,2 cm. May 2: Chiéu
dai trung binh mau w,= 12,3 cm, 4o léch chuén s, = 1,4 cm. V6i muc y nghia a = 0,01 c6
thé cho rang chiéu dai cua cac bu 16ng do may 2 san xuat khac véi chicu dai do may 1 san
xuat hay khong. Biét chiéu dai cua cac bu 16ng do cdc may san xuat déu cé phan bo chuan.

Qua trinh kiém dinh:
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1. Dt gia thuyét:

H,: - =0 N
0 HTHy =" 4y 1a kiém dinh hai phia.
Hl:lux_:uy #0

2. Kiém dinh gia thuyét: a. Nhap s liéu vao chuong trinh; b. Tinh toan kiém nghiém
Két qua tinh toan v&i muc ¥ nghhia o = 0,01 thé hién trén giao dién hinh 10.

= X
Tép tin Trq gitp
M ™ e 0

KIEM DINH GIA THUYET HAI MAU VE SU KHAC BIET CUA HAI TRUNG BINH TRONG HAI TONG THE PHAN BO CHUAN
KHI KHONG BIET PHUGNG SAI () CUA HAI TONG THE VGT HAI MAU BPOC LAP CO CG MAU LON n = 30

Thing s6 tinh todn Kiém dinh mét phia Kiém dinh hai phia
Sai léch D, = 0 Kiém dinh phia | tréi v E4Kiém dinh
Trung binh miu X: © = 12 {2 Kiém dinh Gia thuyét
Trung binh miu Y: 7 = 123 Cid thuyét Hy i, - 4,= Dy =0
Comin X n = 31 Hy Hys, -4, # Dy =0
Comiu Y: 7, = 31 i .
3 Gii trj kiém dinh
B ch chudn miu cia Xos, = 12 Gia tri kiém dinh Z,=-0.905863
- Z=
D6 lech chudn miu cia Yo s, = 14 i
Mt § nghia a = 0.01 Quyét dinh Quyét dinh
GiatiZ, = 232635 Hy Khéng c6 co s& bic b gid thuyet Hy

_ Gid tri p — 0.363008
Gia tri Z,,= 257583 Gidtrip = mp B

S8 ligu da dege xie |

Hinh 10. Giao dién hién thi két qua kiém dinh gia thuyét bai toan 2M2.

3. Két luan: Vi Z, =-0,91>~Z_,, ; 0s =—2,58, Nén & mic ¥ nghia a = 0,01 chua c6 co
s& dé bac bo gia thiét H,, hay néi khac, c6 thé coi chiéu dai ciia cac bu 16ng do hai may san
Xuat 1 nhu nhau.

4.3. Bai todn Kiém dinh gid thuyét vé sw khac biét ciia hai trung binh trong hai téng thé co
phan bé chudn, hai mdu déc 1gp, khong biét phwong sai ciia téng thé, cé mdu nhé

Bai toan 2M3: Trong mot nha may Chg tao toa xe c6 hai phan xuong A va B clng ché
tao mot IOz_}i 10 xo tron. Bé danh gia tudi bén méi’Cfla cac 16 xo do hai phan xudong ché tao,
ngudi ta tien hanh thir nghiém cac 10 xo nay cho dén khi pha hay. Mot mau gom nx =10 10 xo
cua phan xuong A cho tuoi tho trung binh X = 4.000 h véi d6 léch chuan s = 200 h. Mot
mau gém ny = 8 10 X0 ciia phan xudng B cho tudi tho trung binh ¥ = 4.300 h véi d6 léch
chuan s, = 250 h. Biét rang tuoi tho cua mdi 16 xo cia hai phan xusng A va B tuan theo luat
phan b chuan. Hay cho két luan vé sy khac nhau giita tudi tho trung binh (tong thé) s, 4,
cua hai loai 10 xo trén vai mic y nghia o = 0,01.

Qua trinh kiém dinh:

1. Pt gia thuyét:

Hy:p,—p, =0 .
0 5 THY =" day 1a kiém dinh hai phia.
H, tp —p, #0
2. Kiém dinh gia thuyét: a. Nhap sé liéu vao chuong trinh; b. Tinh toan kiém nghiém
Két qua tinh toan voi mic ¥ nghia a = 0,01 thé hién trén giao dién hinh 11.
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n - x
Tép tin Trg giop
Mmoo

KIEM DINH GIA THUYET HAI MAU Vi SUKHAC BIET CUA HAI TRUNG BINH TRONG HAI TONG THE PHAN BO CHUAN
KHI KHONG BIET PHUONG SAT (6°) CUA HAT TONG THE VOT HATMAU BOC LAP €O €O MAU NHO 1 < 30

4000 2 Kiém djoh |
4300 Gli thuyét
10 Hy
8 i
B4 léch chuln miu cta X:5, = 200 i o Kbn dfuh G tr kiem &ink
- N £3286
DY ich chudn ml cla Y5, =
B Hch chuln gop: 1, =| 223,257
Mite ¥ nghia a= 001 Quyét dinh Quyét dink
Hy Khéag cd co 50 bic bo gid thuyét Hy
Gid Wity o= 258349 e )
it p G trj p = 0.0119990
Gtrify 0 ao=| 292078

Hinh 11. Giao dién hién thi két qua kiém dinh gia thuyét bai toan 2M3.
=2,83 <1, 0005 = 2,92 nén khdng thé bac bo gia thiét H, & mac y
nghia a = 0,01, hay néi khac, tudi tho cua ching 1a khdng khac biét nhau (s khac nhau vé
tudi tho trung binh cua hai loai 16 xo trén 14 khong co y nghia vé mat théng ké).
4.4. Bai todn Kiém dinh gia thuyét vé sw khac biét cia hai trung binh trong hai téng thé co
phan bé chudn, hai mdu theo cap

Bai toan 2M4: Bé danh gia vé hiéu qua ciia mot loai vat liéu cach am (ky higu M) dén
tiéng 6n trong trong khoang hanh khach cia mét loai toa xe, nguoi ta chon ngau nhién 10 toa
xe dé thtr nghiém loai vat liéu cach am nay. Két qua do mac do tiéng on (tinh bang dB) trudc
va sau khi sir dung vat liéu cach am duoc cho trong bang:

Toa xe 1 2 3 4 5 6 7 8 9 10

Trudc 65 68 71 79 75 83 77 80 65 78

Sau 63 68 75 72 80 80 80 85 67 81

Can danh gia, vat ligu cach am M ¢ thyc sy lam giam tiéng 6n hay khong, ¢ muc y
nghia a = 0,05, biét rang tiéng 6n la bién ngau nhién tuan theo luat phan b chuan.

Qua trinh klelp dinh:
1. bat gia thuyet:

Hoipw, —u, =0 ,

0 T =" fay 13 kiém dinh hai phia.

H, tpy — e, #0

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

Két qua tinh toan vaoi muc z nghfa o = 0,05 thé hién trén giao dién hinh 12.

Téptn Trg giip
Bieeo
KIEM BINH GIA THUYET VE SU KHAC BIET CUA HAL TRUNG BINH
TRONG HAI TONG THE CO PHAN BO CHUAN VOT HAI MAU THEO C4P
Thing i tinh toin
Si ligu thing ké
STT x y d Sai lich D)= o
65 63 2.00000 5
68 68 0.00000 Trung binh ciact = | -1.00000
0 5 400000 - =
7 7.00000 6 bich chudn ciia d 5= 3.04405
7 30 -5.00000 _
8 0 3.00000 56 cip il 1 = 10
7 50 -3.00000
80 35 500000 Mie fnghiza = 0.5
63 67 -2.00000
7 al -3.00000 Wity o= 183311
ity gn=| 226216
© Cip nhit thing 54
phia
Gid thuyét Gi trj kidm dinh & dinh
i [ & i thyi i trf kidm dind = Quy
2 Kidm dinl e G i
Kiém djnh hai phia ——
Gii thuyét Gii tri kiém dinh Quyétdinh
Hy st -4, =Dy=0 Khéng 6 co s bic b gid taydt
W 1, = 0801784 J < b0 g it Hy
Hy: g - s, 7 Dg=0 Gid trj p = 0443331
6 diu i dege v §

Hinh 12. Giao dién hién thi két qua kiém dinh gia thuyét bai toan 2M4.
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3. Két luan: Vi |t,|=0,8<t?,, ;s =2,26 nén khong thé bac bo gia thiét H, & mac y

nghia o = 0,05, hay néi khac, véi mirc y nghia 5%, loai vat liéu M khong lam thay muc tiéng
on trong khoang khach toa xe.

4.5. Bai todn kiém dinh gid thuyét vé sw khéc bigt ciia hai ty 1¢ trong hai téng thé, mdu lén,
doc lap

Bai toan 2M5: Nganh duodng sit Viét Nam st dung nhiéu loai toa xe hang khac nhau,
trong d6 c6 hai loai toa xe hang A va B. Khao sat qua trinh van dung cac loai toa xe nay trong
khoang thoi gian 1 ndm, thay rang, trong n, =1000 toa xe hang loai A cé x = 20 toa xe bi hu
hong dot xuét phai cit moc; trong n, = 900 toa xe hang loai B c6 y = 30 toa xe bi hu héng dot
Xuat phai cit moc. Hoi chat luong van dung caa hai loai toa xe nay ¢ thuc sy nhu nhau hay
khong vai mic y nghia a = 0,05?

Qua trinh kiém dinh:

Goi px, Py lan luot 14 ty 18 toa xe hu hong d(f)tvxuéit phai cat moc ddi vai loai toa xe A va B
tuong trmg. Pay la bai toan so sanh hai ty I1¢ cua tong thé.

Véi mau cu thé:

§X=l=ﬂ:o,oz; 5y:l:ﬂ:o,0333 =Y 20+30 ~0,0263
n, 1000 n, 900 n.+n, 1000+900
1. Dt gia thuyét:
Ho:pe—p, =0 .
, day la kiém dinh hai phia.
{Hl: px_ py #0 Y P

2. Kiém dinh gia thuyét: a. Nhap sé liéu vao chuong trinh; b. Tinh toan kiém nghiém
Két qua tinh toan voi mic ¥ nghia o = 0,05 thé hién trén giao dién hinh 13.

“e oo
KIEM DINH GIA THUVET VE ST KHAC BIET CUA HAITY LE
TRONG HAI TONG THE, MAU LOX, DOC LAP

Thiing 56 tinh toin Kidm djnh m{t phia Kiém djoh hai phia
Sai lch D, = 0 Kilm dinh phia trdi - 2 Kiém djoh

Ty¥mivclaX f, = 0.02 3 Kiém dinh Gid thuyét
: Hyp,-p,=Dy=0

005 Gi thuyét kil A4

Hy Hy'P,-P, ¥ Dy =0

900 : Gia iri kiém dinh
Gi o kiém djah

z,- Z,=-1.50886

0.0263000 g

Quyét dioh Quyét &iah
164485 o Khang c6 cd sd bic bo il thuyét Hy

Gamp= Gid trj p = 0.0704723
Gid 1] Z, = 1.95996

56 Itéu A dhrge it [

Hinh 13. Giao dién hién thi két qua kiém dinh gia thuyét bai toan 2M5.
3. Két luan: Vi |Z,|=181<Z,,, o s =1,96 nén khdng thé bac bo gia thiét H, & muc y

nghia a = 0,05, hay noéi khac, véi mac y nghia 5%, chét lwong van dung cua cua hai loai toa
Xe nay la nhu nhau.

4.6. Bai todn ’kiéom dinh gid thuyét vé sw khac bigt ciia hai phwong sai trong hai tong thé c6
phan bé chuan
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Bai toan 2M6: Mot nha may ché tao toa xe cho ra doi hai loai gubc ham bing gang tiéu
chuan, ky hiéu lan luot 1a A va B. Nguoi ta tién hanh lap dit va thir nghiém dé danh gia do
léch chuan vé tudi tho cua hai loai gubc ham nay. Sé lwong gudc ham dugc thir nghiém va do
léch chuan vé tudi tho dwoc cho trong bang.

Loai guéc ham S6 luwong gudc ham Do léch chuan vé tudi tho
duoc thu nghiém
A n,=20 s,= 1000 km
B n,=26 s,=500 km

Vi mirc ¥ nghia o = 0,05, hay kiém dinh xem c6 sy khac biét vé do léch chuan cuaa tudi
tho cua hai loai guoc ham nay hay khéng.

Qua trinh kiém dinh:

1. Pat gia thuyét:

N

H,: O'
{ , day 1a kiém dinh hai phia.

H, o, ¢(7

2. Kiém dinh gia thuyét: a. Nhap sé liéu vao chuong trinh; b. Tinh toan kiém nghiém
Két qua tinh toan v&i mac ¥ nghia « = 0,05 thé hién trén giao dién hinh 14.

] - x
Tép tin Tro giip
-0

KIEM BINH GIA THUVET VE ST KHAC BIET CUA HAI PHUONG SAI TRONG HAI TONG THE
€O PHAN BO CHUAN

Théng s tinh todn Kiém dioh mt phia

B§ téch chuin miu cia X: 5, = 1000 Kifm dmh phia | tréi

D4 lich chuln mls cia ¥: 5, = 500 2 Kiém dih |

Gid thuyét Hyo =0,
Hy
C8miu Y: 1 = 2 By

Gii trj kiém djnh

Gii tri kiém dinh
F = 4.00000

Quyiét djnh Quyét dink
Bic b6 gid thuyét H,

Gidtrjp= Gid trj p = 0.00146618

54 ligu da dug 1t I

Hinh 14. Giao dién hién thi két qua kiém dinh gia thuyét bai toan 2M8.

3. Két luan: Vi F, =4> Fg0 05 = 2,32 nén bac bo gia thiet H, ¢ muc y nghia o=

0,05, hay néi khac ¢6 thé két luan rang: voi micc ¥ nghia 5%, d6 léch chuan (tong thé) cua
tuoi tho cua hai loai guoc ham nay nay la khac biét nhau.

5. KET LUAN

Trén co so ly thuyét cua phuong phap kiém nghiém gia thuyét thong ké c6 tham sé, hai
mau, dd xay dung duoc 06 chwong trinh tinh toan va ung dung cac chuong trinh d6 cho viéc
danh gia do tin cay cua phuong tién duong sat thdng qua cac bai toan cu thé. Cac chuong
trinh da xay dung cé giao dién thuan Viét, than thién, dé sir dung, cho phép tinh toan véi cac
thong sb dau vao da dang, cho két qua mot cach nhanh chong va tin cay.

Pé bao quat hét viéc ung dung cac phuong phap kiém dinh gia thuyet thong ké trong
danh gia do cdy cua phuong tién duong sat can c6 day du cac noi dung vé kiém dinh gia
thuyét thong ké c6 tham s6, mot mau, hai mau va kiém dinh gia thuyét thong ké phi tham sé.
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~ Cac noi dung vé kiém dinh gia thuyét thong ké c6 tham s6, mot mau va kiém dinh gia
thuyét thong ké phi tham so duoc trinh bay & cac bai bao khac.

LO1 CAM ON
Nghién ctru nay duoc tai trg boi Truong Dai hoc Giao théng van tai trong dé tai ma sé T2023-
CK-005.
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