1. XAC SUAT - BIEN SO NGAU NHIEN

Bai 1:

Ty 18 mic bénh X & 16 chudt tha nhat 16 1) 12 0,10 va &

16 chudt thir hai (16 II) 1a 0,07.

1)

2)

3)

(11

L&y ngédu nhién 3 chubdt & 16 1. Tinh xdc sudt cé.it nhat
mot chudt mdc bénh X. Phéi 1dy it nhat bao nhiéu chudt
& 16 T d€ x4ac suit c6 it nhat mot chudt mac bénh X lén
hon 0,907

L&y ngiu nhién ra méi 16 mo6t con chudt. Tinh xdc suit
dé c6 mot chudt méc bénh X va mot chudt khong mic
bénh X? '

Chon ngiu nhign mot 16, réi tit d6 14y nghu nhién ra hai
chudt. Tinh x4c suit d& c6 mot chudt méc bénh X va mot
chust khéng méc bénh X? ' :

Bai giai
Goi K 1 s6 chudt bi bénh X. Ta cb: |
PK21)=1-PK=0)=1-(0,90)°=0,271
Goi n 1a sé chudt 18y ra, ta cé:
PK>1)=1-PEK=0)=1-(0,90)"> 0,90
(0,90)" < 0,10 < n In(0,90) < In(0,10)

In(0,10)

n>-———=21,85
In(0, 90)

Vay phdi 18y ra it nhat 22 chudt.



(2]

(3]

Goi B = bién cd "ldy ra chudt méic bénh X" ; va C 12 bién
cd "c6 mdt chudt mic bérh X va mdt chudt khdong mic
bénh X" ta c6:

P(C) = PB|D P(B|ID) + P(B|D.P(B|ID
P(C) = (0,10)(0,93) + (0,90)(0,70) = 0,156
Néu chon ngiu nhién mot trong hai 19, ta c6:
| 1
= I = e—
PgI) 'P(I ') 2
P(C) = P(C|D.P(D) + P(CIID.P(ID)

P(C) = 2(0,10)(0, 90) x % + 2(0,07)(0, 93) x -;- = 0,155

Bai 2:

S6 bénh nhan dén kham thudng bi mot trong ba bénh

B,, Bg, Bs véi ty 18 0,5; 0,3; 0,2. D€ chdn dodn, b4c si dung ba
xét nghiém T,, Ty, Ts, két qua mdi xét nghiém sé 1a + hay —
(ky hiéu 1a 1 hay 0)

1)

2)

- Cho biét:

P(111)|Bj) = 1,0; P(011)|By) = 0, 8; P(000)|By) = 0,2
P(011[B,) = 0,5; P(001|B,) = 0,4; P(100|B,) = 0,1

Mot bénh nhan dén kham c6 T, 4m, Ty duong th1 kha
ning ngudi nay bi B;, By, B3la bao nhiéu?

Ching tb ring c6 2 trong 3 xét nghiém dé da dé chédn
dodn mot bénh nhan dén kham la bi B, hodc B, hodc Bs.



Bai gidi

1]
T,T, T3 {000 001 010 100 011 101 110 111
B‘l 0,4 0,1 05
B, |02 0,8
By ' 1
PO1)  =P(01[B)P(B,) + PO1[By)P(By)
P(01) =(0,50)(0.560) + (0,80)(0,30) =0,49
P, o) = DOUBUPB) _ 0505
P(01) 0,49
P@,jon - DOUBPEBY)_ 0803 g g
P(01) 0,49
P(01) 0,49 :

[2] e Néu dung hai xét nghiém T,, T; thi:
(Ty = 0,T, = 0), két qua 1a B, hay B,
(T, =0, T, = 1), két qua la B, hay B,
(T, =1, T, = 0), két qua 1a B,
(T} =1, Ty =1), két qua 1a B
e Néu ding hai xét nghigm Ty, Ts thi:
(Ty = 0, T3 =0), két qua 1a B, hay B,
(Tp = 0, T3 =1), két qua 1a,B,



(T, =1,T; = 0), két qua la B,
(Ty =1,Ty = 1), két qua 13 B;
¢ Néu dung hai xét ‘nghiém T,, T3 thi:
(T; =0,T3 = 0), két qua 1a B,
(T; =0,T; =1), két qua 1a B,
(T} =0,Tg =0), két qua 1a B,
(T, =1, Ty = 1), két qua 1a By |
Vay chi cén-hai xét nghiém T, T; 4G d€ chén dodn B,,
B,, B; ' .
Bai 3: .
Hai xét nghiém (XN) T, va T, duge dung d€ chdn doan
~ bénh B. Bénh nay khong lay lan va dién ti€n d&n tir vong néu
khéng duge chédn dodn va diéu tri, ma viéc diéu tri ciing it t6n

kém. Ty cho 4m gid 2%, duong gi4 25%; con T; cho dudng gid
2%, am gia 25%. ‘ .

1) Héi d0 nhay va d9 chuyén cta T; va Ts.

2) Néu chi dugc phép ding mét trong hai xét nghiém dé
chdn doan modt bénh nhin nghi ngd bi bénh B, Anh
(Chi) chon xét nghiém nao ? Gidi thich.

Bai giai
[1] Tinh cdc d6 nhay nhay va dé chuyén:
* P§ nhay Ti: P(T1+ B)=1-P(Ty IB) =0,98



(2]

* D chuyén Ty: P(T] ]E) =1-P(Ty|B) = 0,75

* P9 nhay Ty P(Ty

B) =1-P(T; [B) = 0,75

* Do chuyén Ty P(T; |§) =1-P(T}

B) = 0,98

Ta nén chon xét nghiém T; vi T, ¢6 dd nhay eao hon T,
nén x4c suat bd sét bénh it hon. :

Bai 4:

Mbt bénh nhin udng nhidm mot trong hai loai thusc A

hoac B. Cdc lo thudc bé ngoai trong that giong nhau, lai dé
chung trong mot ngan kéo. Ca hai loai déu c6 hai d8i v4i bénh
nhan nay.

1)

2)

Cé 2 lo loai A va 3 lo loai B d& trong mot ngan kéo.
Bénh nhan vo tinh 14y mot lo ra dung. Dung phai A hay
B déu c6 kha ning bi ha huyét 4p nghiém trong. Kha
ning d6 12 75% néu dung A, 20% néu ding B. Tinh kha
ning ngudi nay bi ha huyé&t p.

Qua that ngudi nay bi ha huyét 4p nghiém trghg sau khi

dung thudc. Tuy theo bénh nhan udng nham A hay B ma

cach xt tri 1a hoan toan khac nhau va khong tuong thich
(incompatibles). N&u khong x& tri thich hgp thi kha
néng bi di chimg 12 10% néu ding A, 20% néu ding B.

Phai x{& tri bénh nhan nay theo huéng nao ? (Hudng

nhim A hay nham B ?)



| Bai gidi -+ _
[1] Goi K 1a bién c& "bi ha huyét 4p nghiém trong”.
' P(K)=P(K|A)P(A) + P(K|B)P(B)

P(K) = (0, 75)% + (0.20)2 = 0,42

P(K|A)P(A) (0,75)2

= =0,714
P(K) 0,42

[2] P(A)=PA[K)=

PK|[B)P(B) (0,20)3

P(B) = PBIK) = —m— =5

= 0,286

Goi D 12 bién c& "bénh nhén bi di ching", ta c6:
P(A'D) = P(D|A")P(A") = (0,10)(0,714) = 0,0714
P(B'D) = P(D|B)P(B’) = (0, 20)(0, 286) = 0,0572
Vay phéi‘ xU trf theo huéng nhiam A.. |

Bai 5: . |

Mot ngudi dang khée manh, nép sdng khong dén nédi
buéng tha ma ci sg minh "bi SIDA" nén xin lam xét nghiém
dé kiém tra. C6 hai xét nghiém, céch thuc hién va chi phi nhu
nhau: T; ¢6 d¢ nhay 90%, dé chuyén 80%. cdn Ty c6 do nhay
80% do chuyén 90%.

1)  Anh (Chi) chon xét nghiém nao d& kidm tra ngudi nay?
Giai thich. . '

2)  Cho biét trong dan sé ty 1& bénh nay la 1/1000, va xét
nghiém vita chon lai tra 16i duong tinh. Tinh kha nang
nguoi nay bi bénh trén.
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Baéi giai

[1] Trénh sai 1dm "khdéng bénh ma cho la c6", vay chon xét
nghiém nao c6 ty 18 duong gia thap nghia 1a ty 16 am
that cao. Do d6 chon xét nghiém Ts.

[2]  P(T3) = P(T; [B)P(B) + P(T; (B)P(B)

P(Ty) = (0,80)(0,001) + (1 - 0,90)(0, 999) = 0,1007
P(T; |B)P(B)

P(BI|T ) =
I P(T3)
(0, 80)(0,001)
PB|T) = ——22_"=" =-0,0079 = 0, 008
BTy 0,1007 ,
Bai 6:

Mot héi cu v& bénh ung thu vi da phau thuat cho biét:
Ty 1é song qua 5 nim la 60%, ty 1& c6 (hach) di cin 1a 30%. -
Trong hdi ciiu nay s6 ca vira séng qua 5 nim va c6 di can chi
bing nita s ca khéng c¢é di cin va khéng séng qua 5 nam.

Mot ngudi bi ung thu vi va khoéng cé hach di cin, tinh
kha ning ngudi nay séng qud 5 nim sau khi ph&u thuat.

Bai gidi

S6ng > 5 nim | Séng <5 nam | Cong
Cé hach a b 0,30
Khéng hach c d 0,70
Cong 0,60 0,40 1




afb=0.30 a=010
o \ a+c='q.60 b =0,20
Ta c6 hé phuong trinh: < 1 =
a =Ed ¢=0,50
a+b+c+d=1 d=0,20
P (song qud 5 nam khéng hach d cin) = —c—a
o v c+
=——O’5O=O,71
0,70 |
Bai 7:

Mot nguoi nghi ngd bi bénh B, véi B(B) = 0,3; cho lam
xét nghiéem T. .

Xét nghiém T sé trd vé hoic duong tinh T(+) hodic 4m
“tinh T(-). Trong s0 nhiing ngudi T(+) chi c6 80% la bi bénh B,
~ ¢dn trong sd nhitng ngudi T(-) c6 90% khong bi bénh nay.

1)  Tinh dé nhay va dé chuyén cia xét nghiém T.

2) Kha nang ngudi nay xét nghiém trd vé T(+) 1a bao
nhiéu? ’

Bai giai
[1] Goi: x = P(T*[B*) 14 db nhay cla xét nghiém T.
¥ =P(T" [B) 1a do chuyén ciia xét nghiém T.
Ta c6: P(T*) = P(T* [B")P(B") + P(T* [B))P(B")
P(T*) = (0,3)x + (0, 7)1~ y)
P(T™) = P(T - |B")P(B*) + P(T" |B7)P(B")
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P(T™) =(0,3)1 - x) + (0, Ny

P(T"|B")P(B")

P(B*|T") =
P(T")
- (0,30)x ‘
P B+ T = 14 — 0
( I 0,3)x+ (0,1 -y) 0,8
p(a- 1) < 2T B )E)
P(T™)
- - (0,70)y
P(B™|T) = =0.90
. 0,3)1 - y) + (0, Ny
(0,30)x
’ =0,80 (1)
Ta ¢6 hé phuong trinh: ©, 3)?(*(“) (;)6)7)(1 -y
00 0,90 (2

©31-9+07y |
(1): (0,30)x = (0,24)x + (0,56)(L - y) = (0,06)x + (0, 56)y = 0,56
(2): (0,70)y = (0,27)(1 ~ y) + (0,63)y = (0,27)x + (0,07y = 0,27

Gidi hé phuong trinh nay ta duge két qua: x = 0,7619,
y = 0,9183 :

[21 P(T*)=P(T* [B")P(B*) + P(T*[B")P(B")
P(T*) = (0,76)(0, 30) + (1 — 0,92)(0,70) = 0,28
Bai 8:

Mot nha Hp Sinh trong diéu kién hién tai trung binh
gidi quyét 6 ca/ngay, va kha ning t&i da 10 ca/ngay. Anh (Chi)
du dodn xem trong mot nadm cd bao nhiéu ngay Nha Ho Sinh
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dé chiu qua mic tdi da? Cho biét s§ ca sinh trong ngay X ~
Poisson(p).
| Bai giai .,
Goi X = s0 ca ca‘in‘ giai quyét mdi ngay, X ~ Poisson(6).
6 6" _
£(x) = e xﬁ,x =0,1,2,...
0 5 noi khac

10 6

P(X <10)= ) e®x—=0,975
S ar! x!

PX>10=1 - 0.957 =0,043
S6 ngay qud tai trong ndm: n = 365 x 0,043 = 16 ngay

Bai 9: | | '

_ Mot hdi ctu vé ung thu va da phdu thuat cho biét: Ty 1¢
séng qua 5 nam 1a 90%, ty 1& khong c6 hach di cin trong so
nhilng ngudi sdong qud 5 nam la 80%, ty 1&é c6 hach di cin
trong s6 nhiing ngudi khong sdng qué 5 nam la 70%.

Mot ngudi bi ung thu vi ma ¢6 hach di cin, tinh khd
ning ngudi nay séng qua 5 nam sau khi ph4u thuit.

Bai giai
Goi A 1a bién ¢3 "séng qud 5 nam", P(A) =0.90
B 12 bi&n ¢& "c6 hach di can”, P(B|A) = 0,80, P(B|A) = 0,70

P(B|A)P(A)

Ta c6: P(A[B) =
P(B)
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P(B) =P(B|A)P(A)+ P(B[A)P(A)

P(B) =(1-0,80)0,90)+(0,70)1 - 0,90) = 0,25

P(AB) - (1-0,8000,90) _
0,25

Bai 10:

Cho biét ty 18 K—vi do6i véi ba trén 50 tudi la 0,3%,
nhiing ba nay c¢6 me hay chi em rujt bi K-vi thi kha nang bi
bénh 12 1%, néu moét va ¢6 khoi u thi khd nang bi bénh 1a -
38%. MMG (Mammography) c6 sens = 73,3%, spec = 98,4%;
FNA (Fine needle aspiration) c6 sens = 93%, spec = 92%. Mot '
¢d gido 54 tudi lo ngai vé ung thu vi, dén phong kham Anh
(Chi).

1)  Khi khéi bénh, duge biét ¢6 chi rugt da chét vi K-va.
Kha nang ba nay bi K-vi 1a bao nhiéu?

2) Luac kham bénh, mdt vi c6 khéi u s¢ duge (palpable
mass). ' Anh (Chi) cdn modt xét nghiém giip chidn doan
bénh nay.

Sai 14m nghiém trong & day 1a bd s6t bénh. Vi d€ khéi u
cang 16n thi kha niang di cin cang cao, du dodn séng qui 5
niam cang .thap.

Giita MMG va FNA, Anh (Chi) chon xét nghiém nao? Ly
do? Né&u xét nghiém dé tra vé 1a + thi kha ning ngusi nay bi
bénh K 1a bao nhiéu? ’

Bai giai

(1] P@®B*)=0,01
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[2] Vi sai ldm nghiém trong la bd sét bénh, vay ta chon xét
nghiém nao cé x4c suit 4m gid thép, nghia l1a duong that
cao. Do d6 chon FNA ¢6 sens = 0,93
P(T*) = P(T* |B")P(B*) + P(T* [B")P(B™)
P(T") = (0,93)0, 38) + (0,08)(0, 62) = 0,403
PE*|T" - P(T + |B+)P(B+)
P(T+)
;__»0,93X 0,38 - 0’88
‘ 0,403
Bai 11: |

Tai mot dia phuong trong dan sd, ty 1é bénh sdt rét la

20%, ty 1& lach to l1a 30%. Trong s6 ngudi bi sot rét thi ty 1&
lach to chién 80%.

1)

2)

Chon ngau nhién mdt ngudi trong dia phuong dé, thay
ngudi nay cé lach to, tinh kha néng ngudi nay khong bi
sot rét. ‘ 4

Khdm 10 ngudi tai dia phuong d6, tinh xdc sudt c6 it
nhat: ‘ : ’

a) 1 ngudi bi sét rét.

b) 1 ngudi lach to.

¢) 1 nguéi sot rét co lach to.

3)

Khém it nhat bao nhiéu ngudi dé cé it nhat 1 nguii cb
lach to va khong sét rét vdi xdc sudt it nhat 907%?

— 14 -



Bai gidi
Ta c6: P(SR) = 0,20 ; P(LT) = 0,30 ; P(LT|SR) = 0,80
Do d6: P(LT & SR) = P(LT|SR)P(SR) = (0,80)(0, 20) = 0,16

SR SR
LT 0,16 0,14 10,30
LT 0,04 0,66 |0,70
0,20 0,8 {100

[1] P(SR[LT)= P(LT|SRIP(SR) _ (0,80)(0,20)
PLT) 0,30

P(SR|LT) = 1- P(SR|LT) = 0,47

= 0,53

[2] a) Goi A = bién ¢b "cé it nhat mdt ngudi bi sot rét".
P(A)=1-P(A)=1-(0.80)*° = 0,89 _
b) Goi B = bién c¢d "cé it nhat mt ngudi lach to".
P(B)=1-P(B)=1-(0,70)'° = 0,97

¢) Goi C'= bién cd "cé it nhat mot ngudi bi st rét c6 lach
to".

P(C)=1-P(C)=1-(0,84)1% = 0,83
3] P(LT&SR) =014

Goi D = bién ¢ "c6 it nhat mot ngudi lach to va khéng
sot rét". ‘
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P(D) =1~ P(D) =1-(0,86)" 2 0,90
1-0,90 2 (0,86)" => (0,86)" < 0,10
nin0,86 <In0,10 >n 2 In 0710

> — = 15,26
-+ In0,86

Do dé kham it nhét c6 16 ngudi.
Bai 12: |

Tai m{t nénh vién s6 bénh nhan bi bénh tim chiém ty lé
35%. Trong sd d6, xdc sudt chon mdt bénh nhén cé hat thusc
14 12 86%.

~-Chon ngdu nhién mét ngudi trong bénh vién nay. Tinh
khd ning ngudi nay bi bénh tim va khong hit thuéc 14.

Bai giGi
P(T) = 0,35 ; P(H|T) = 0,86
P(HT) = PE[DP(T) = (1 - PH|T)P(D)
Bai 13: | .
Mét hdi ciu (Ducan 1986) vé.ung thu va da ph&u thuat
cho biét: Ty 1& sdng qud 5 nam 12 90%, ty 1& c6 hach di can

trong s8 nhitng ngudi séng qud 5 nam 1a 17%, ty 1& ¢6 hach di
cin trong s nhing ngudi khéng s8 qua 5 ndm 1a 72%.

Mot ngudi bi ung thu vii va khong cé hach di can, tinh
kha niang ngudi nay séng qud 5 nidm sau khi phdu thuét.

Bai gici
B = bién ¢d: "c6 hach di cdn".

Ta ¢6: P(A) =0,90

- 16 -



P(B|A) =0,17 = P(B|A)=1-0,17=0,83
P(B|A=0,72
P(B|A)P(A)
P(B)
P(B) = P(B|A)P(A) + P(B|A)P(A)

P(A |’1§) =

P(B) = (0,17)(0.90) + (0, 7‘2)(0, 10) = 0,2250

" P(B)=1-P(B) = 0,7750

(0,83)(0,90) _

P(A[B) = 0,96
0,7750
Bai 14:
' Gia sit bigt ty 1& vién thudc bi sit mé cha may dip A 1a
pa = 0,10
1) L&y ngiu nhién 5 vién tir may dap dé6. Tinh x4c sudt c6
it nhat 1 vién bi sitt mé.
2)  Quan sdt t8i thiéu may vién dé€ xdc sudt ¢6 it nhat 1 vién
bi sit mé > 0,95.
Bai gigi
11  Goi X 14 s6 vién bi siit mé & méu, ta c6:
PX>1)=1-P(X)=0)=1-(0,90)° = 0,41
[2] Goi n la s6 1an quan sat, ta cé:

PXz21)=1-PX=0)= 1- (0,90)" = 0,95

. 1-0,95 > (0,90)" = (0,90)" < 0,05

n.1n0,90 <1n0,06 = n > 2% _og 45

In 0,90
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n > 29 vién

Bai 15: |
. ¥
Trong mot dan sé ty 1é nhitng ngudi c6 dau hiéu lach to
la 20%, nhitng ngudi bi s6t rét 1a 23%, nhiing ngwi vita sot
rét vira lach to 1a 18%. Mot ngudi dé€n ngiu nhién tir dan sé
dé, ngudi nay khong cé dau hiéu lach to. Tinh kha nang ngudi
nay bi sét rét.

Bai giai

SR SR | Cong
LT | 0,18 0,02 |0,20
LT 0,05 | 0,75 |0,80
Cong | 0,23 077 | 1,00
" peR|TT) = EERLT _ 0,05 h605
PCT) 0,80 |
Bai 16: o

Anh (Chi) dem giao mdt 16 hang, va biét ré 10 hang cida
minh c6 t¥ 1& xau la 10%. Ngudi nhan hang dé nghi 14y ngéu
nhién 6 lo dé kiém tra, néu s6 lo x4u qua k lo thi tit chdi. Anh
(Chi) dé nghi k 13 bao nhiéu d€ vita thuyét phuc duge ngudi
nhén, vita hy vong kha n#ng 16 hang khong bi tir chdi it nhat
la 95%. ,

Bai gii
X ~B(n=6,p=0,10)

Ham mat do xac suat cta X la:
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| C%(0,100%(0,905*; (x = 0,1,...,6)
f(x) = .
0 ; nai khéc

P(X = 0) = (0,90)° = 0,5314
P(X =1) = 6(0,10)(0,90)° = 0,3543
PX = 2) = 15(0, 10)?(0, 90)* = 0,0984
Ta c6:
PX<0)=PX =0)=0,5314
PX<D)=PX=0)+PX=1)=0,8867
PX<2)=PX=0+PX=1+PX =2)=0,9842> 0,95
Vay k=2

Bai 17: .

1) Ching té ring: néu 2 bién c6 A, B déc lap thi A,B cing
doc lap.

2)  Cé hai xét xét nghiém T, va Ty: T c6 d6 nhay 93% va d¢
chuyén 95%, T, duong gid 7% va 4m gid 5%. T, dung
sang loc ngudi c6 nguy co bi bénh B; T, ding chidn dodn

bgnh nay trén nhing ngudi ma T; cho két qud duong
tinh.

Mot ngudi tir dan s6 c6 ty 1& bénh B 1a 0,001, cho ngudi
nay lam xét nghiém T,, k&t qua duong tinh, cho 1am tiép xét
nghiém T, ciing thdy duong tinh. Tinh khid ning ngudi nay
mic bénh B.
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Bai gidi
[1] Vi A, B doc lap nén: P(AB) = P(A)P(B)
‘Tacé: P(AB)=1-P(AUB) '

P(AB) = 1- P(A) = P(B) + P(AB)
P(AB) = 1-P(A) —P(B) + P(A)P(B)
P(AB) = (1- P(A))1 - P(B) = P(A)P(B)

Do d6 A B doc lap.
[2)  P(Ty)=B(T} [B)P(B*) + P(T} [BT)P(B")
P(T}) = (0,93)(0, 001) + (1 - 0,95)(1 - 0, 001) = 0, 05088

P(T{ |B*)P(B*)
P(T))

p=P(B*|T]) =

(093)(0, 001)

=P(B*|T}) =
p=FE[T) 0,05088

=0,0183
Cho lam xét nghi¢m T,, két qui Ty, vay:
P(T}) = P(T3 [B)P(B*) + P(T; [B)P(B")

P(T3) = 1-0,05)(0.0183) + (0,07)(1 - 0,0183) = 0, 0861
P(T; [B")P(B*)
P(T})

P(B*|T}) =

—— (1-0,05)0,0183) _ 5417
9 0,0681
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Bai 18:

Nguti ta téng két vé cac phuong phdp chdn dodn bénh
da day t4 trang. Trén lam sang chan doan ding 60%, X quang
70%, ndi soi 80%. Két hgp cd ba phuong phap thi kha nang
chdn do4n ding 12 bao nhiéu?

Bai gigi
Goi: A = bién c3: "lam sang chén doan ding".
B = Bién c3: "X quang chin doan ding".
C = Bié&n ¢6: "ndi soi chan dodn dung".
P(AUBUC) =1-P(ABC)
=1-(0,40)0, 30)(0,20) = 0976
Bai 19:
Mot hop thude c6 5 lo, gdm 4 lo tot va 1 1o héng.

1) LAy ngiu nhién 3 lo. Tinh xdc suat dugc 3 lo tat? dugc 2
lo tot va 1 lo héng?

2) Kiém tra ting lo (khéng hoan lai) cho d&n khi phat hién

. 1o héng thi dimg. Goi X 1a s6 1an kiém tra. Tim ham mat
dp ctia X. Tinh pu(X) va o*(X).

Bai giai
3
(11 PGD)-25-2_0,40
cd 10
21
P(eT, 1H) = 2401 - 221 _ g 60
¢ 10

[2] Goi X = s6 1dn kiém tra, (X = 1, 2, 3, 4, 5)
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P(X=1)=P(H) | z_g_
4 1 1
PX = 2) = P(TH ==.= - =
PR-D-PT -feg, !
PX=-9-PrTH) -=.3.1 .1
5 4 3 5

4 3 21 1

P(X =4)=P(TTTH) ==.2.2.= _1
( ) ( ) 54 3 2 5
4 3211 1

px-5=-prH) -+.3.2.11 _1
( )= H ) 54 321 5
X |1 2 3 4 5

b |1 1 1 1 1

’ 5 5 5 5 5

p= x-fx)

1 1 1 1 1
,,l—1(-5—)+2(—5)+3(g)+4(g)+5(g)——3
o2 =Zx2f(x)—p2
2 _ 12,1, o215 21 21 2,1 92 _
c .—1(5)+2(5)+3(5)+4(5)+5(5) 3*=2

Bai 20: o
Ty 1& thudc héng & 16 A 12 pa = 0,10; 16 B 1a pg = 0,08; va
16 C 1a pc = 0,15. Gid sl c4c 16 ¢ rét nhiéu lo.

1) L&y 3 1o 6 16 A. Tinh xdc sudt c6 it nhdt 1 lo hdng. Lay
t6i thiéu may lo (615 A) dé xdc suat cb it nhat 1 lo hong
> 0,95.

2)  Chon mot trong 3 16 rdi 14y tir d6 ra 3 1<_5. Tinh xdc suft
c6 it nhat 1 lo héng.
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3)

4)

(1]

[2]

[3]

L&y & m&i 16 1 lo. Goi X 1a s8 lo héng trong 3 lo 14y ra.
Tim ham méat 46 cda X.

Cita hang nhan 500 lo & 16 A, 300 1o & 16 B, 200 1o § 16
C. Ta mua § cifa hang 1 lo vé dung. Tinh x4c sudt duoc lo
tot.

Bai giai

- Goi X = s6 1o héng trong cic lo 18y ra.

P(X21)=1-P(X=0)=1-(0,90° = 0,271
Goi n =s6 lo 14y ra
PX>1)=1-PX =0)=1-(0,90)" > 0,95
1-0,95 > (0,90)" = (0,90)" < 0,05

In0, 05

n-1n0,90< 0,05 = >
In 0,90

= 28,43

Viy phai quan sat it nhat 29 lo.

PX21D=1-PX)=0

PX=0=PX= 0|A)P(A) +P(X = OiB)P(B)
+P(X = 0[CYP(C)

P(X = 0) = 2.(0,90)° + 50,02 + 50,857

PX =0)=0,7073
PX21)=1-PX =0) =0,2927

Néu 14y & méi 16 mét lo, va goi X = s8 lo héng trong cdc
lo 14y ra, ta cé:

P(X = 0) = P(T,TpT,) = (0,90)(0, 92)(0,85) = 0,7038
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(4]

. Bai 21:

1)

2)

3)

P(X = 1) = (0,10)(0, 92)(0, 85) + (0, 90)(0, 08)(0, 85) +
+(0,90)(0, 92)(0,15) = 0,2636

P(X = 2) = P(H,BpTg) + P(H{ TgH) + P(TyHgHc)

P(X = 2) = (0,10)(0, 08)(0, 85) + (0,10)(0, 92)(0, 15) +
+(0,90)(0, 08)(0,15) = 0,0314

P(X = 3) = P(H,HgH) = (0,10)(0, 08)(0, 15) = 0,0012

x o 1 2. 3 |
P 10,7038 0,2636 0,0314 0,0012'1

P(T) = P(T|A)P(A) +P(T |B)P(B) + P(T|C)P(C)

200
P(T) = 92 —_— =
(T) = (0, 90) +(0, ) +(0.85) 1000 0,896

Hop A c6 15 lg thudc = 3 1o héng + 12 lo tot
Hop B c6 15 lo thudc = 4 lo hdng + 11 lo t3t
Hop C ¢6 15 lo thude = 5 1o héhg + 10 1o tot

Chon ngiu nhién 1 trong 3 hop, roi ldy tir d6 ra 3 lo.
Tinh xdc sudt dugc 3 lo t6t? duge 2 lo t6t va 1 1g hdng?

Kiém tra ting lo & hop A (khong hoan lai) cho dén khi
phdt hién da 3 lo hong thi ding. Tinh xdc suat dé viéc
kiém tra dLrng lai & 1an tha 5.

'Lay ¢ mdi hop 1 lo. Goi X 1a s6 lo hong trong 3 lo 14y ra.

Tim ham méat do ciua X.
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Bai giai
[1] Chon mot trong 3 hop, vay:
PA)=PB)=P(C) ==

Goi D = bién c6: "1&y dugc 3 lo tot".
E = bién ¢6: 1ay duge 2 1o tot, 110 hong".
P(D) = P(D]A)P(A) + P(D]B)P(B) +P(D IC)P(C)

poy-[Ci2 |1, C11 1, Cw\l
. Cis 3" Cis 3" ci JS

Py - (2] (185)1, (120)1_ o
455)3 \455/3 \455/3

P(E) = P(E|A)P(A) + P(EIB)P(B) + P(E|C)P(C)

L ck )8 c )3 | cis )3

P(E )_(66x3)l+(55x4)l+(45x5)l=0,47
455 )3 \ 455 /3 \ 455 /3

(2] GoiY= s6 1an kiém tra

P(Y=5)=C (_1_21_1_3_—.2——1—) 0,0132
15 14 13 12 11

[3] Ham méat do x4ac suat cta X-

12 11 10
P(X = 0) = P(TATrTq) = = -0,39
( )= POLTETe) = 5% 35 15

P(X = 1) = P(H, TgTc) + P(TyHpTe) + P(Ty TyHe)
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P(X = 1)—(~3—><E 19)+(12 4x1°)+(12xEx_5_)
1615 15) 15" 16 " 16) "\15 15 " 15

PX=1)=0,44
P(X 2) = P(HAHBTC) + P(HATBHC) + P(TAHBHc)

P(X = 2)—(—3— 4x1°)+(§_x1.1.x_5—)+(12 2 5)

15 15 15) \15 15 15) \156"15 15
P(X = 2) = 0,16
4 5
P(X = 3) = P(H,HpH 2 220,02
(X =3) = P(HaHpHo) = 15, “15 15

Bai 22:

Ti 1@ sot rét trong dédn sd 1a 20% va lach to 1a 30%; trong
s0 ngudi bi sot rét thi ty 1é lach to chi€ém 80%.

1) Chon ngiu nhién mot ngudi trong dia phuong d6, thay
ngudi nay c6 lach to, tmh kha nang nguti nay khong bi
sot rét.

2) . Kham 10 nguoi tai dia phu’dng do, tinh xéc suat co it
nhat:

a) 1 nguoi bi sot rét.
b) 1 ngubi lach to.
¢) 1 ngudi sdt rét cb lach to.
3) Khdm it nhdt bao nhiéu ngudi d€ c6 it nhat 1 ngudi co
lach to va khong sot rét véi xdc suat it nhat 90%?
Bai giai

Ta c6: P(SR) =0,20; P(LT) =0,30; P(LTISR) =0,80
Do dé:
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[

2]

P(LT & SR) = P(LT|SR)P(SR) = (0,80)(0, 20) = 0,16

SR SR
LT | 0,16 0,14 |0,30
LT 0,04 0,66 | 0,70
0,20 0,8 |1.00
PSR LT = P(LTII)?IIT;‘I)’(SR) _(, 83);% 20) _ 0_’ 53

P(SR|LT) =1 - P(SR|LT) = 0,47 .

a) Goi A = bi&n c6 "cé it nhat mot ngudi bi sot rét”,
P(A) =1-P(A) =1-(0,80)"° = 0,89

b) Goi B = bi€n ¢& "c6 it nhat mét ngudi lach to”.
P(B) = 1-P(B) = 1-(0,70)!° = 0,97

¢) Goi C = bién ¢§ "c6 it nhat mot ngudi bi sot rét c6 lach

to".
P(C)=1-P(C) =1-(0,84)!% = 0,83
[3] P(LT&SR)=0,14
Goi D = bién ¢6 "c6 it nh4dt mét ngudi l4ch to va khong
86t rét".

P(D)=1-P®D)=1-(0.86)" > 0,90
1-0,90 > (0,86)" = (0,86)" < 0,10

nln0,86s1n0,10:>n2¥1—911—0=15,26

n 0, 86
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Do d6 kham it nhat c6 16 ngudi.

Bal 23:

Ba 16 thudc A, B, C gbm rat nh1eu lo, ty 1& hong & moi 10

14n lugt 1a:

1)

2)

3)

4)

(1]

(2]

pa = 0,10 ; ps = 0,08 ; pc = 0,05

L4y & moi 16 1 lo. Tinh x4c suat duge 2 lo tot va 1 lo
héng.

Chon 1 trong 3 16 rdi 1ay tir d6 ra 3 lo. Tinh xac sudt
dugc 2 lo tot.va 1 1o hong. A

Lay 5 lo t 16 B. Tinh x4c suidt c6 it nhat 1 lo hong. Lay
toi thiéu may lo (& 16 B) dé xac suat c6 it nhat 1 lo hong .
> 0,907 :

Kiém tra timg lo 6 10 B cho dén khi phat hién duge 2 lo
héng thi dimmg. Tinh x4c sudt dé viéc klem tra diing lai &
14an tha 10.

Bai gigi
Goi D 1a bién cd "1y dugc 2 lo t&t, 1 1o héng".
P(D) = P(TpoTgHg) + P(TAHBTC) +P(H,TgT)

P(D) = (0, 90)(0, 92)(0, 05)+ (0, 90)(0, 08)(0, 95) +
+(0,10X(0,92)(0,95) = 0,20

P(D) = P(D|A).P(A) + P(DIB).P(B) + P(D|C).P(C)
P(D) = C2(0,09)2(0, 10) x .:15 + C2(0,92)%(0, 80) x

9 % C2(0,95)%(0, 05) x % ~ 0,19
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[3]

[4]

Goi X = 58 lo héng trong céc lo 14y ra:
PX21)=1-P(X =0)=1-(0,92)° = 0,34
Goi n = 58 lo 13y ra, ta cé: |
PX21)=1-P(X=0)=1-(0,92)" > 0,90
1-0,90>(0,92" = (0,92)* <0,10 |
In0,10

n-ln0,92<In0,10>n>—>—-—=27,6
In 0,92 -

Vay ta 1dy it nhat 28 lo.
Goi Y = s6 lan kiém tra.

P(Y =10) = 9(0,92)3(0,08)? = 0,03

Bdi 24:

Ty 1é thudc héng trong céc 18 thusc A, B 1an lLfg't 12 0,10 -

va 0,07. Gia s cac 16 thudc nay cé rat nhiéu lo.

1)

2)

3)

[

L4y ngau nhién 3 lo & 16 thuéc A. Tinh xac sudt cd it
nhit 1 lo thudc héong. Lay t8i thidu may lo dé€ x4c xuit cé

it nhat 1 lo héng > 0,907

L4y ngiu nhién & mdi 16 1 lo. Tinh xac suit duge 1 lo tat

va 1 1o hong.

Chon ngau nhién mét trong hai 16 réi ldy tir dé6 ra 2 lo.

Tinh x4c suit dugc mot lo t6t va mdt lo héng.
Bai gidi

Goi X = s6 lo hong lay ra:

PX21)=1-PX =0)=1-(0,90)? = 0,271 = 27,10%
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Goi n = 88 lo 14y ra:
PX21)=1-PX =0)=1-(0, 90)" > 0,90

1-0,90 > (0,90)" = (0,90 < 0,10
n - In(0, 90) < In(0,10)
n>0010 o) o

0,90

n>221o

[2] P(T,H) = P(TAHB) + P(HATB)
= (0,90)(0,07) + (0,10)0,93) = 0,1560

{31 Chon ngiu nhién mét 16, vay:
P(A) = P(B) =

Goi C = bién ¢& "dugc méot lo tdt, mot lo hong”.

P(C) = P(C|A)P(A) + P(C|B)P(B)
P(C) = 2(0,90)(0, 10)% + 200,070, 93)% — 0,1551

Bai 25: |
Cho bist tj 18 banh s6t rét tai mot dia phuong la
p = 0,08 |

1)  Khdm ngiu nhién 3 ngudi, tinh xdc sudt d€ cé it nhat 1
ngudi mic bénh sot rét.

2) Khdm toi thiéu mdy nguoi dé xédc sudt cé it nhdt mot
ngudi méc bénh > 0,90,

3) - Dung 3 loai thudc A, B, C dé diéu tri. Ty 1& khéi bénh
khi ding tung loai thudc dé diéu tri lan lugt la: 0,85;
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0,90; 0,95. N&u dung ¢ 3 loai thudc phdi hop didu tri thi
ty 1& khéi bénh 1a bao nhiéu? (Bé qua su tuong tac giita
céc loai thuéc).

Bai gidi

[1] PX=D1-P(X=0)=1-(0,92°=0,22

[2] Goi n 12 s6 ngudi duge kham bénh.
PX>21)=1-PX=0)=1-(0,92)" > 0,90
1- 0,90 >(0,92)" = (0,92)" < 0,10

nln0,92$ln0,10:>nzlll—()—’1~()-=27,61

In 0,92
n > 28 nguoi.

[8] Goi A, B, C lan lugt 12 cac bi&n ¢6 khéi bénh khi dung
- thudc A, B, C.

- P(Khdi)=P(AUBUC)=1-P(A-B-C)
. P(Khéi) =1 - (0,15)(0,10)%0,05) = 0,99925
Bai 26:
Hop A ¢6 10 1o thude = 8 1o tdt + 2 1o héng
Hop B ¢6 15 1o thude = 11 1o tét + 4 1o hdng
Hop C ¢6 20 1o thude = 15 1o tot + 5 lo hong

1) Chon ngiu nhién mat hop, rdi 14y ra mot lo. Tinh xéc
suat duge lo tot?

2) L&iy ngiu nhién & mdi hop mot lo. Tinh xédc sudt duge 1
lo héng va 2 lo tot.
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3)

(1]

(2]

(3]

Kiém tra ting lo (khong hoan lai) & hop A cho dén khi
phat hién dugc 2 lo hong thi dimg. Tinh xic sudt dé viéc
kiém tra dimng lai ¢ 1an tha 4. |

Bai giai
Chon mdt trong mot hop, vay:-

P(A) = P(B) = P(C)=—31—

P(T) = P(T]A)P(A) + P(T|B)P(B) + P(T|C)P(C)

P(T) = ( 8 J . +(E)1‘+(E)1 - 0,76
10)3 "\15/)3 "\20/3 |
LAy ¢ méi hop 1 lo:
P(H, 2T) = P(H, TyTo) + P(T\Hp To) + P(TATyHe)
2 11 15 8 4 15 8 11 5

P(H,2T) = — - —- e =0,42
10 15 20 10 15 20 10 15 20

Kiém tra ting lo & hop A (khong hoan lai) cho dén khi
phét hién duge 2 lo héng thi dimg. Goi Y = 56 14n kiém
tra. Ta c6:

P(Y =4) = P(TTHH) + P(THTH) + P(HTTH)

P(Y=4)=3 ( -F-—-—) 0,07

Bai 27:

Gia sl bigt ty 1& vién thude bi sit mé cha mdy dap A la

p= 010

1)

L4y ngiu nhién 5 vién tif mdy d4p A. Tinh xdc suat c6 it
nhat 1 vién bi sit mé?
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2)

[1]

[2]

Quan sét t8i thieu may vién dé xdc sudt c6 it nhét 1 vien
bi stit mé > 0,95
Bai gidi
Goi X = s6 vién bi sitt mé. ,
P(X>1)=1-P(X)=0)=1-(0,90)° = 0,41
Goi n 12 s6 l4n quan sat, ta cé: |
P(X21)=1-P(X =0)=1- (0,90 2 0,95

1- 0,952 (0,90)" = (0,90)" < 0,05

n.1n0,90 <In0,05 = n > In 0,05 - 98,43
In 0,90

n > 29 lan

Bai 28:

1)
2)
3)

4)

Hop A = 15 lo t&t + 5 lo héng = 20 lo.
Hop B = 17 lo tot + 3 lo héng = 20 lo.
Hop C = 10 lo tot + 10 lo héng = 20 lo.

Lay & méi hop 1 lo. Tinh xac suat dugc 2 lo tét va 1 lo
hoéng.

Chon 1 troﬁg 3 hop rdi 14y tir d6 ra 3 lo. Tinh xdc suit
dugc 2 lo tét va 1 1o héng. .

Trén chung 3 hop rodi 18y tir dé ra 3 lo. Tinh x4c suit
dugce 2 lo tét va 1 1o héng.

Kiém tra timng lo & hop B cho dén khi phat hién da 3 lo
héng thi ditng. Tinh xac suit dé viéc kiém tra dimg lai &
14n thi 5. ’
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Bai gidgi
Goi D 12 bién c6 14y duge 2 lo tot va 1 lo héng.
(1] Lay é méi hép 1 lo.

P(D) = P(TyTgH) + P(TyHpTe) + P(H , TgT)

156 17 10 16 3 10 5 17 10
P(D) _____ e do————
20 20 20 20 20 20 20 20 20

P(D) = 0.48
[2] Chon ngiu nhién 1 hop réi lay ra 3 lo:
- P(D)=P(D|A)P(A) + P(D[B)P(B) + P(D|C)P(C)

P(D)z[cfscé] [C c3] +(c cm]
, C3 )3 ( C3 )3 C3 3

PD) - (525) +(408)_1_+.(450)_1_
~(1140/3 \1140/3 \1140/3

1383
P(D) = = 0,40
D =320
(3] Tron chung 3 hop lai ta duge 60 lo = 42 lo t&t + 18 lo
héng
2 Al
p(D) = C4zCis _ 15498 _ g

c3, 34220

[4] Takiém tra timglo d hop B.
Goi Y = s§ lan ki€m tra d€ phat hién 3 lo héng.

P(Y=5)=C (17E£_Z_LJ 0,0053

20 19 18 17 16
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Bai 29:
Cé tai lidu cho biét tj 16 K phéi 1a p = 0,07.
1) Khdm ngiu nhién 5 ngudi. Tinh xdc suit ¢ it nhat 1

trudng hgp K phéi. Khdm t6i thiéu may ngum dé xac
sudit c6 it nhdt 1 truong hop K phdi > 0,80.

2) Kh3d nang khdng thudc cia vi trung d8i véi timg loai
thudc A, B, C 1an lugt 1a 0,10, 0,15, 0,12. Néu dung ca 3
loai thudc dé diét vi trung, hay tinh xdc sudt vi tring bi

~diét (bd qua su tuong téc cha céc loai thudce). '
Bai gidi ’
[1] Ty lé K phéi 1a: p = 0,70.
Vay ty lé khong K ph01 la:q=1-0,07 = 0,93.
Goi X = s6 trudng hcp K phdi.
PX=21) =1-PX=0)
| =1-(0,93° = 0,30
Goi n 12 s6 ngudi duge khdm, ta cé:
PX>1) =1-PX=0)
=1-(0,93)" = 0,80
1-0,80>(0,93)"

(0,90)" < 0,20 =>n1n 0,93 < In 0, 20
. 1n0,20

> =22.17
In 0,93

Vay khdm it nhat 23 ngudi. '
[2] Goi A, B, C lan lugt 1a bién ¢6 vi tring khang duoc thude
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A, B, C va K 1a bién cd vi tring khéng bi diét.
- P(K) = P(ABC) = P(A)P(B)P(C)
P(K) = (0,10)(0,15)(0,12) = 0, 0018
Xéc sudt vi trung bi diét:

P(K)=1-P(K)=1-0,0018 = 0,9982

Bai 30: -

Mot nguoi dén kham vi ho ra méu. Theo téng két cia

phong khdm thi nhiing bénh nhan nhu vay c6 thé do: lao phéi
40%, K phdi 30%, ddn phé quan 20%, con lai 1a do cdc bénh

khéc.

1)

- 2)

3

4)

Cho lam xét nghiém K(IDR), thdy ngudi nay cé két qua

duong tinh. Theo tong két cia phdng xét nghiém thi ty
18 IDR duong tinh trong cdc bénh trén tha tu la: 0,80;
0,40; 0,20; 0,10. Tinh kha nang ngudi nay bi lao phdi.

Cho lam xét nghiém H (tim BK), két qua 4m tinh, nhung
phong xét nghiém cing cho biét 1a v4i bénh nhan cé lao
phdi thi H duong tinh 80%, v6i bénh nhan khéng lao
phéi H ciing duong tinh (gid) 10%. Tinh khi ning nguvi
nay bi lao phéi.

Né&u dung ba loai thudc A, B, C riéng ré dé diéu tri lao
phéi thi tj 1é khang thudc cia BK theo thd tu 1a 15%,
20%, 25%. Dung chung cd 3 loai thudc thi khd ning
khing thuéc cia BK la bao nhiéu? .

Dung riéng ré ba loai thudc trén dé diéu tri thi ty lé-
khdi bénh 1an lugt 1a: 90%, 80%, 70%. Dung phéi hop ci
ba loai thi kha nang khéi bénh 1a bao nhiéu? (Bé qua su
tuong tac gitta cac loai thudc) '
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Bai giai
A; = lao phdi; P(A;) = 0,40
A» = K=phéiz P(ag) = 0,30
Ag = dan ph& quén; P(A3) = 0,20
Ag =A bénh khéc; P(A4) = 0,10
K = bién c& "IDR duong tinh"

Bénh P(a,) P(K|A,) | P(K|a )P(A,)
Ay 0,40 080 |0,32
Ag 0,30 }0,40 0,12
As 0,20 10,20 0,04
Ag 0,10 0,10 0,01 |
P(K) = 0,49
P(K|A,)P(4;)
11 PAK)=—11 -7
(11 Py K = —
p(a, |K) = Q8N00D _ ¢
: 0,49

[2] GoiH la bién c6 "BK 4m tinh".
"P(H)  =P(H|A)P(A}) + P(H|A,)P(Ay)
- (0,80)(0,40) + (0,10)(0, 60) = 0, 38
PH) =1-P(H)-=0,62

P(H|A) _ (0,20)(0,40)

= =0,13
P(H) - 0,62

P(a, [H) =
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(3]

(4] .

Goi A, B, C lan lugt 1a bién ¢6 BK khang dugc thudc A,
thuéc B, thudc C, ta ¢ BK khing duge thudc nghia la
khédng dugc cd 3 loai thudc A B, C. Khéd ning khang
thuéc cia BK la:

P(ABC) = P(A)P(B)P(C)
P(ABC) = (0,15)(0,20%0,25) = 0,0075

Goi A, B, C lan lugt 12 bién cd lanh bénh khi diung riéng
ré tung loai thudc. Né&u dung phdi hgp thi kha nang lanh
benh la: v

P(AUBuUC)=1-PA)PB)PC)
P(A UBUC) =1 -(0,10)0, 20)(0, 30) = 0,994

Bai 31:

"~ 5%.

1)

2)

- {11

Cé mot 16 thude ma ngudi giao hang cho biét ty 18 x4u la

Lay ra toi thiéu may lo d€ x4c sudt c6 it nhat 1 lo x4u
> 0,90.

Lay ra nglu nhién 20 lo d€ kiém tra thiy c6 4 lo xau.
Héi: 18i néi cha ngudi giao hang c6 ding khong? (K&t
ludn vé6i a = 5%)
| Bai gidi
Goi-X = s0 lo x4u trong n lo 13y ra.
PX21)=1-PX=0)=1-(0,95" 20,90
'1-0,90 >(0,95)" = (0,95)" < 0,10

1n 0,10
n0,

nlIn(0,95)<1n 0,10 = =44, 89
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n=>451lo
Bai 32:

Mot ngudi dén kham vi sét. Theo kinh nghiém cGa BS
truc ddnh gid ngudi nay bi cam la 40%, sot rét 30%, thuong
han 10%, hoic bénh khdc. Cho nguoi nay di lam xét nghiém
méu thay bach ciu khong tang. Theo téng k&t cla phong xét
nghiém tai bénh vién 4y, ty 1&6 bach ciu ting trong cdc bénh
trén theo thi tu l1a 0,50; 0,40; 0,10 va 0,80.

Tinh kha ning ngudi nay bi thuong h:‘m?.
Bai giai
Goi: A, = Cam ; P(A)) = 0,40
Ay = Sot rét ; P(Ap) = 0,30
Az = Thuong han ; P(A3) = 0,10
A4 = Bénh khac ; P(A4) = 0,20

Goi K' = bié€n ¢& "bach ciu tang"

PH') =3 P(K*|A )P(A,)
= (0, 5)(0,4) + (0,4)(0, 3) + (0,1)(0,1) + (0,8)(0,2)
P(K") =1-P(K*)=1-0,49=0,51
L
P(K™)
_(0,9)0,1)

=0,1765 =17,65%
0,51
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Bai 33:

Nguti giao hang cho biét 1a 16 thudc nay c6 10% s6 lo

x3u, P& kiém tra ta lay ngéu nhién 5 lo.

1)
2)

11

(2]

Tinh xdc suat dé dugc 3 lo x4u.

Qué that khl kiém tra ta thay c6 3 lo x&u. Nghi gi vé ty
‘18 lo x4u ma ngudi giao hang cho bi&t?

Bai giai
Goi X = 58 lo x4u trong céc lo 1dy ra.
P(X = 3) = C3(0,10)3(0,90)? = 0,0081

Bi€n ¢d X 12 bién c6 hiém khi x3y ra. Theo nguyén ly
cla xdc suit nhé, bién c6 nay khong xay ra khi ta quan
sat mot doi lan..

Viy ma khi ta quan sdt 5 lo thay c6 3 lo hong, vay ty lé

lo héng ma ngudi giao hang néi 13 khéng ding.
Bai 34: |

Bo thi luc trén 200 smh vién ¢ mot tru’o‘ng Dai hoc, két

qua nhu sau:

1)
.2)
3)

Thi lye X | 5/10 610 710  8/10 9/10 10/10
S§SV |10 16 50 60 50 14

Lap bang phan phéi tdn sudt cda X?
Vé nhat 46.

Mot sinh vién thudc trudng Pai hoc 4y mudn dugc chap
thuan vao lam viéc tai phong xét nghiém thi yéu ciu thi
luc it nh4t 14 8/10. Tinh kha ning sinh vién nay dugc
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chip thuan.
Bai giai
(1]
X |5/10 6/10 7/10 8/10 9/10 10/10

P |005 008 025 030 025 0,07
[2] V& nhat do: '

5/10 6/10 7/10 8/10 9/10 10/10

(3] P(X>8/10)=10,30 + 0,25 + 0,07 = 0,62
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II. CAC PHAN PHOI THUONG DUNG

1)

2)

- 3)

4)

A. BAI TAP
Mot binh chda 1 bi d8, 1 bi xanh, 2 bi tréng. Rat ngiu
nhién 1 bi, néu bi nay dé thi dugc 3d, xanh ta thua 24,
tring thua 1 d. Ta rat 2 l4n c6 hoan lai, goi X 1a tién -~
thu, dugc sau hai 1an rat.

a) Tim phén phé&i x4c suit cha X, vé d6 thi hinh que.
b) Tinh E(X), Var(X).

Goi X 1a sd con trai trong - gxa dinh c6 4 con, xdc suét
sanh trai la 0,52.

a) Do thi phan ph(‘)i caa X.

b) Tinh E(X), var(X). ‘

Mot bai thi gdbm 6 cAu hdi, mdi céu ¢6 5 cdch tra lvi
trong d6 c6 1 ¢ach ding. Muén dat thi sinh phdi tr3 loi
dang it nhat 4 cau. ‘ .

a) Tinh xdc suét d€ 1 thi sinh khong biét gi cd ma vén
tra 191 ding 6 cau.

b) Tinh xéc sudt dé 1 thi sinh nhu vy ma lai d;at.

" ¢) Tinh x4c suét dat cGa 1 thi sinh biét trd lai dung 3

cau dau.

d) Tinh x4c sudt dat cta 1 thi sinh bao gi¢ cling c6 thé
tré 10i ding 3 cdu trong loai bai thi nhu vay.

Mot xi nghiép sdn xudt thudc cho biét c6 10% sd chai

- khéng dung tiéu chudn 14y 10 chai tinh x4c sudt dé:

a) C6 1 chai khong dang tiéu chudn.
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5)

6)

7)

8)

b) It nhat 1 chai khong ding tigu chugn.
¢) Nhiéu nhét 1 chai khong ding tiéu chuén.
Mot mAy sdn xudt sdn phdm véi ty 1& phé& phim 12 7%.
a) Quan sat ngiu nhién 10 san phdm. Tinh x4c suat:
e Cb6 1 sdn phdm héng?
e (6 it nhat 1 san pham héng?-
+ C6 nhidu nhat 1 san ph&m hong?

b) Quan sat t6i thiéu mdy san phdm dé xéc sudt c6 it
nhat 1 sdn pham héng > 0,90.

Mot trung tdm buu dién nhén trung.binh 3 cuje dién
thoai trong méi phiit.

Tinh xac suat d€ trung tdm nay nhan dugc 1 14n? 2 1an?
3 1an goi trong 1 phat, biét rang s8 1an goi dién thoai .
trong 1 phit X ~ Poission. '

Khi tiém truyén mot loai huyét thanh trung binh c6 mot
truong hgp bi phan dng trén 1000. Ta lai dung huyét
thanh trén tiém cho 2000 nguoi. Tinh x4c sudt d&:

a) C6 3 ca bi phan ung.

b) Nhiéu nhat 3 ca-bi phan tng.

c¢) Hon 3 ca bi phan ng.

Ty 1& m(f)t.bénh b&m sinh trong dan sé 12 1%.

Bénh nay cdn duge chiam séc dac biét ngay tir lac méi
sinh. Mot nha bdo sinh thUO‘ng c6 20 ca sinh trong 1
tudn 15. Tinh x4c syat dé:

— 43 -



9

10)

11)

12)

13)

a) Khong c6 ca nao cdn sy cham séc dé.
b)Cé 1 tru_(‘jng.hqp cén.
¢) C6 hon 1 trudng hop cin. ' .
Tinh bing quy luat nhi thic, rdi bing quy luat Poisson,
S0 sénh"ké't qua. ,
Cho X = B(n, P) v6i EX) = 2, VarX) = % Tim ham mat
do. |
Cho bién s§ ngiu nhién X ¢6 ham mat do:

x

1
P .
f(X)= Ie ,X>O,A.>O
0 ; noi khéc
a) Tinh trung binh p va phuong sai o>

b) Tim ham gidy moment M(t). Dung ham giy Moment
dé tinh lai trung binh p va phuong sai o

Cho X ~ N(0, 1): Tinh xéc suit:
P(0<x<1,42) ;P(-0,42 <x < 0); P(137<x<201)
P(-1,79 < x < -0,54) ; P(X| < 0,5)

Tim C sao cho: P(0 < X< C)=O,423;P(X<C)=O,797
P(C<X<2) 0,100; P(1<X<C)-08054 '

Cho X ~ N(13, 16): Tinh xac suat:
(P < 20); P(X) > 10)'P(5 <X <21)

Hay chia phdn phdi N(2 36) thanh 10 16p c6 xdc sudt
bang nhau.
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14)

15)

16)

17)

Do ndng do Na* trong mot mau huyét thanh bing quang
ké ngon lia, lap di lip lai nhidu 1a4n phép do, ta ghi
nhén c6 20% két qud trén 143 mEq/lit va 30% két qui
dudi 141 mEq/it.

Tinh néng dd trung binh ctia Na* va dp lach chudn ciia
phép do trén.

Putng kinh cla mot chi tiét may do mot may tién tu
dong san xuit c6 phan phdi binh thudng véi trung binh
p =50mm va do léch chuin o = 0,05mm.

Chi tiét may dugc xem nhu dat y&u cau néu dudng kinh
khong sai qua 0,10mm. N

a) Tinh ty 1& dat yéu ciu.

b) Lay ngiu nhién ba san phdm cta may tién dé. Tinh
x4c suft cé it nhat mot sin phdm khong dat yéu cau.

Trong lugng X (gam) clia mot loai trdi cAy c6 phan phdi
binh thung N(u = 500; o® = 16).

Tréai cay thu hoach dugc phan loai theo trong lugng:
Loai 1: trén 505‘gam. '
Loai 2: 495 - 505 gam
Loai 3: dudi 495 gam.
Tinh tJ 1¢ méi loai.
Ty 1& lo thudc héng trong trong céc 16 thude A, B 1an lugt
12 0,10 va 0,70. Gi3 si céc 10 thudc nay cé rat nhiédu lo.

a) Lady ngiu nhién 3.1o § 156 thudc A.
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18)

19)

20)

Tinh xdc suft ¢6 it nhdt mot lo thudc héng. LAy tdi thiéu
may lo trong 16 thudc A dé x4c suat cé it nhat 1 lo héng
> 0,907 ,
b) Chon ngéu nhién 1 trong 2'16 rdi 14y tir dé ra 1 lo.
o Tinh xdc suit dé lo 14y ra 12 héng.
» Biét lo 1ay ra 1a héng. Tinh xéc suat dé 16 thudc 13y
ralale A.

c¢) Ldy ngéu nhién 50 lo & 16 thudc A. Tinh xdc suit dé c6

3 lo héng?

Cho biét trong litgng tré so sinh phan phéi Binh thudng

v6i ky vong 1a 3,2kg va phuong sai 0,16kg®. Mot tré s
sinh dugc goi 1a binh thu¥ng néu trong lugng tir 2,688 —
3,721kg. Po trong mét cdch ngiu nhién trén 100 tré so
sinh. Tinh: :

a) X4c suit dé c6 85 tré binh thudng.
b) Xac sudt dé c6 it nhdt 75 tré binh thudng.

Cho biét trong lugng vién thudc sdn xudt tai mot xi
nghiép 12 doc 14p va c6 phdn phdi Binh thudng véi ky
vong la 250mg, phuong sai 1a 8,1mg®. Thudc dugc déng
thanh vi, mdi vi 10 vién. Méi vi goi la dang tiéu chudn
khi trong lugng tir 2490mg dén 2510mg (da trit bao bi).
L&y nglu nhién 100 vi d€ kiém tra. Tinh x4c suat dé:

a) C6 80 vi dat tleu chuén.
b) C6 tir 70 vi tré lén dat tiéu chuin.

Khdo sat mot 16 thudc vién, trong lugng trung binh cla
mot vién thudc 1a p = 252,6mg va c6 do léch chudn o =
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4,2mg. Gia st trong lugng phan phéi theo quy luat binh |
thuong. - .
a) Tinh ty 1é vién thudc c6 trong lugng 16n hon 260mg.
b) Tinh trong lugng xo sao cho ¢6 30% vién thudc nhe
hon x,. '

¢) Theo duge dién, vién thudc ding tiéu chuin phai cb
trong lugng xung quanh trong lugng trung binh véi do
gia giam t6i da 5%. Tinh ty 1& cdc vién thudc ding
tiéu chuin cha 16 thudc duge khio sat.
B. LOI GIAI
[1]

Q |pp PT PX XX XP XT TT TP TX
P, |1/16 1/8 116 116 116 1/8 1/4 18 18

X |-4 -3 2 1 2 &
fix) | 1/16 4/16 4/16 2/16 4/16 1/16

E(x) = —-;- . Var(X) = 7,37

[2] X~B(4; 0,52)
f(x) = C3(0,52)°(0,48)* * v6ix =0, 1, 2, 3, 4.

X |o 1 2 3 4
flx) | 0,054 0,230 0,373 0,270 0,073

EX) = 2,078 ; Var(X) = 1,002

[3] a) Goi X 1a s8 cdu héi trd 15i ddng trong 6 cau.

— 47 =



(4]

(5]

Ta c6: X ~ B(6, %)

X4c sudt d€é mot thi sinh khong biét gi cd mé tra loi
ding 6 cau:

1 6
P(X =6) = (g) =(6,4)-107°

b) X4c sudt d€ mot thi sinh khong biét gi cd ma lai dat:
PX2>4)=PX =4)+PX =5)+P(X =6) =0,017

5
xéc sudt dat cha mot thi sinh biét tra 151 dang 3 cau
dau: '

P(Y21)=1-P(X)=0)=0,49

c) Goi Y 1a s6 céu ding trong 3 cdu con lai: Y ~ B(3, l) .

d) X~ B(G, %) Ta tinh x4c suft:
\

PX>4nX>3) PX24)
PX>3  P(X23)

PX24[X23) = = 0,17
Goi X 1a s chai khong dang tiéu chudn trong 10 chai
Ta c6. X ~ B(m, i)

_ 10

a) PX=1)=0,387
b PX21)=1-PX=0)=1-0,349 = 0,651

) PX=<1)=PX=0)+PX=1)=0,736

a) Goi X = sd sdn phdm héng trong 10 sin pham quan
sat:

- 48 —



Ta c6: X ~ B(n = 10;p = 0.07)
Do d6 ham mat 46 cta X la:
X X 10-x v —
£ C1,(0,07%(0,93)1" :x=0,1,2,...,10
0 ;noi khac
P(X = 1) = (31,(0,07)(0,39)° = 0,36
PX21)=1-PX =0)=1-(0,93)1° = 0,52
PX<1)=PX=0+PX=1)
10 X 9
=(0,93)" + C},(0,07)0,93)° = 0,85

b) Goi n 14 s6 lan quan séat, ta cé:
PX=21) =1-PX=0)
. =1-(0,93)" > 0,90
1-0,90 >(0,93)"
0,93" <0,10
nIn(0,93)< In).10

In0,10
>

n 2 ——
In0,93

=31,72

Vay quan sét it nhat 32 san pham.

[6] Tac6 X ~ Poisson (A = 3), do d6 ham mat d6 xac sudt cha
X la:

38y
fx) =18 % Xx=0123..
0 ;noi khdc

Vay: PX=1)=e3"3=0,1494
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PX=2)=e"
PX=3)=e"

(7]

X ~ B(zooo

a) PX=3)=

b) P(X = O)

PX=2)=

Ta cé:

P(X <3) =

0,854

OPX=>24)=1-PX<3)=

(8)

3.3 _
21!
§_
3!

’1000)

—223

3!

= 0,2240
=0

4
3e?

2240

Goi X 1a s& ca bi phan dng:

-2 2X

PQ2) =2
x!

=0,18

—0135

PX=0)+PX=1+PX=2)+PX=3)=

0,146

Xac suat

Qui luat

PX =0)

PX =1)

PX>1)

Nhan xét

X -~ B(zo-l—]
100

0,818

0,165

0,017

=0

0,818

0,164

0,018

Hai két
qud # la
do p nhd
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EX)=np =2
E(X)=np =2 n =
:>{

9] Tacé:
[ ac 0‘2—_—1'1p(1—p)=:§'

Vay: X ~B(6;3)
_ ) 1\7 92 6-x
- Nén ham mat d¢: f(x) = C§ (—5) (5) ix=0;1;...;6
[10]a) p = jxf(x)dx = jx(le_§)dx
—co. 0 )\'

bat: u = % ='x = Auy;dx = A.du, ta cé:

p= J'ue"u (Adu) =2
0

o? = Ixzf(x)dx—u2= Ixz[% x)dx—)?
—00 0

=% [uZe™du AZ=m2 -2 =2
0

b) Tinh ham giy moment:

- M@ = Ietxf(x)dx

I
Sy
)
o+
»
(4]
>
o
»e
H
>l
O!——.S
(4]
—_—
o
»



[11]

1
M(t) = ——
® 1-At

Do d6: M'(t) = = p=M(©0) =2

(1-2t)?

, 222 I 2.
M'(t) = 3:>p=M(0)=2?»
(1-At) '

'Phuong sai: 6® = M"(0) - M'(0)? — 222 - a2 = A2

X ~ N(0, 1)

a) PO <X<142)=PX <1,42) - PX < 0) = 0,922 - 0,5
= 0,422

b) P(- 042 < X < 0) = P(O < X < 0,42) = 0,663 — 0,500
= 0,163

c) P(1,37 <X <2,01) = 0,978 - 0,915 = 0,063

d) P(- 1,79 < X < - 0,54) = P(0,54 < X < 1,79) = 0,963
- 0,705 = 0,258

e) PIX| <0,5) = P(-.05 <X < 05) = 2PX < 0,5) — 1
’ = 0,382

f) PO <X <C) = 0,423 = P(X < C) - P(X < 0) = 0,423
= P(X < C) = 0,923
= C = 1,425
g) PX < C) = 0,797 = C =0,83 A
h) P(C < X < 2) = 0,100 = P(X < 2) - P(X < C) = 0,100
= P(X < C) = P(X < 2) - 0,100 = 0,877
- C=1,6
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i) P(-1<X<C) = 0,8045 = P(X<C)- P(X < — 1) = 0,8054
= PX<C)=PX <«-1) + 0,8054
=PX>1)+ 08054
= 1-P(X< 1) + 0,8054
= 1- 0,841+ 0,8054
= 0,0644

=C=1,8

[12] X ~ N(13,16) = = Z(_;_lﬁ ~ N0, 1)
e P(X < 20) = P(X;m < 20; 13) - P(U <gj ~ 0,960

X—13>10—13
4 4

e PX>10) = P( )=P(U>—O.75)

e P6<X<21)=P-2<U<2)=P(U<2)-PU<-2)
P(U <2) - (1 - P(U <2)) = 2P(U < 2) -1
=2x 0,977 - 1 = 0,954 '

[13]) X ~N(2,36) = U= X—;E ~N(0, 1)

31'2

e P(X<a)=0,100 = P(U< ):0,001

2—31

:P(U< ):0,900

w20 1,28
‘ 6
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=>a; =-5, 68

e P(X <a,) =0,200 = P(U < a26‘ 2) = 0,200

:P(U<2‘632)=o,300
2-22 g4
6
= ag =—3,04
o P(X < ag) = 0,300 = P(U <'a36‘ 2) = 0,300
:P(U<2_6a3)=0,7_00
2733 _ 595
6
= ag =—1,15
2'—34
» P(X <a)=0400 > P U< )=0,600
| 2—a;
- 0,25
=>a, =0,5
3572
» P(X <a5) = 0500 = P| U< 2= =0,500
335—220

:>a5:2

Tuong tu: ag = 3,5; a; = 5,15; ag = 7,04; ag = 9,68

_ 54—



(14] Pat: X = [Na*lmEa/L
X ~ N(p,6%
P(X>143) =1 - P(X < 143) = 0,2
= PX < 143)=0,8 .

:>P(U<143_“)=0,8

o
143 —p
o

= =0,84 (1

P(X > 141) = P(U < 141‘“) ~0.3
g

:P(U< “‘141):0,7

o

p—141
c

Tu (1) va (2) cho ta. p = 141,8
3 =15

o 4

-=0,562 2)

[15] a) Goi X = dudng kir:h cda chi ti€t may.

0,10 X -p 0,01
- < <
0,06 o 0,05

Ta c6: P(X - p| <0,10) = P[

=P(-2<Ux<2)
=2P(U <2) -1 =0,9544

b) Goi Y = s san phim khéng dat yéu clu (trong 3 san
phém 14y ra). Ta cé:

P(Y>0) =1-P(Y=0)



= 1-(0,9544)° = 0,1307

[16] Ta co:
P, = (X > 505) =P(.X—H>5O5——5OO)
| s T 4
=(PU > 1,25) = 0,1056
P, = P(495 < X < 505) = p(w <y<9% —500)

=P(-1,25 < U <1,25)
=2P(U <1,25)-1=0,788

_ P(‘X —H 495 —500)
c 4

=P(U < -1,25)

=P(U > 1,25) = 0,1056

P; = P(X < 495)

[17] a) e P (co it nhat 1 1o héng) = 1- p(3 lo déu tat)
=1-(0,9° = 0,271
e Goi n 1250 lo thudc can 1ay:
P(c6 it nhat 1 lo héng) =1 - (0,9)" > 0,90
=(0,9)"<0,10
= n In(0,9) <:In(0,10)

s AIn010 ., gry
In(0,9)
=n=22
b) P(H) = P(H|A) - P(A) + P(H|B) - P(B)

—0,10xL+0,07xx
2 2
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- = 0,085

_PH|A)-PA) _010x5 o0
P(H) 0,085

P(A |H)

¢) Goi X la s6 lo héng trong 50 lo 14y ra:

X ~ B(50; 0,1) -» X ~ N(5; 4,5) do n = 50 16n

PX=3) =P2,5<X<3)5)
_p(25-5_;_35-5

J4,5 4,5

=P(-118 < U < -0,71)
=P(0,71<U <1,18)
=0,881-0,761=0,12

[18] Goi X la trong lugng tré sg sinh = X ~ N(3,2; 0,16). Xac
sudt dda tré binh thuyng la:

P= P(2688<X<3712)

=P(2688 3,2 X 32_3712 32)
0,4 0,4 0,4

=P(-1,28 < U <1,28)

=2-P(U<1,28)-1=0,8

Goi X 1a trong luqng tré binh thudng trong 100 tré quan sat
=Y ~ B(100; 0,8)
= Y ~ N(80; 16)
a) (PY = 85) = P(84,5 < Y < 85,5)

'(84,5—80 Y - 80 85,4—80)
= P < <
T4 & T 4
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= P(1,13 < U < 1,38), véi U = N(0,1)
= P(U < 1,38) - P(U < 1,13)
— 0,916 — 0,871 = 0,045

b) P(Y = 75) = P(Y 2 74,5)

_(Y—80>74,5-—80J
"\ 4 7 4

=PU > -1,38) = P(U < 1,38) = 0,916
[19] [ X; trong lugng vién thué'c: Xi.~ N(250; 8,1)
{ X Trong lugng vi tflué’c : X ~ N(2500; 81)
Goi A: Bién c¢6 vi thudc dat tiéu chudn. Ta co:

P(A) =P(2490 < X < 2510) = P(-—]—'éqs U Slggj =0,74

Y la s6 vi dat tiéu chuin trong 100 vi chon kiém tra:
Y ~ B(100; 0,74) ~ N(74; 19,24)
a) P(Y = 80) =P(79,5 <Y < 80,5)

_p( 75— ; 805-74
4,386 4,836

=P(1,25 < U <1,48) = 0,037

b)P(Y>70) = plU<8%2-74
4,836

=P (U >-1,03)
=P(U < 1,03) = 0,849
[20] Goi X; 1a trong lugng vién thudc: X ~ N(252,6; (4,2)H
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X-pn S 260 - 252,6
o 4,2

a) PX > 260) = P( ):P(U>1,76)-

=1-PU<1,76) =1 - 0,961 = 0,039

b) PX < x0) = 0,3 < P(X‘“ <Xo ‘F‘j:o,:a
. (o) (o)

o P U<§0_”ﬂ_§ -0,3
4,2

- 1-P U&?ﬁ:ﬁg =0,3
4,2

o P U<35_2_,_6;>5_Q]=0,7
452 /

252, 6 - X0

=0,52
4,2

< %o = 250,4 mg
E
c) PatM; =252,6——5——x252,6= - ——p = 252,6 - 12,63
100 100

M, =252,6+I%)—x252,6=252,6+12,63

MI_H'SUS*—————
O (o}

_p 12,63 <Uc< 12,63
: 4,2 4,2
* =P(-83<Ux<3)=0,998=99,8%"

X4c suat vién thudc dat tidu chudn la:
M, - H\J
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I11. Bai tap LY THUYET MAU

BAI TAP
[{1] Po lugng cholesterlemie (don vi: mg%) cla mdt sd ngudi,
ta dugc: ' :
X(mg%) | 150-160 160-170 170-180 180-190 190-200 200-210

sangmﬂ 2 4 5 6 4 3
a) Tinh trung binh miu X va dé léch tiéu chuén cda Sy.

b) moét miu thd nhi cling quan sit lugng cholesterlemie
Y(mg%) cha 30 nguvi, tinh duge Y = 180mg%, Sy =
16mg%. Nhap hai mau lai, tinh trung binh va d¢ lech
chudn cha méau nhip. '

[2] C6 3 mau quan sat sic niing con ngudi, két qua ghi nhan
dugc nhu sau: '

l Lan quan sit Trung binh Do léch
Mau 1 70 55kg - 8,30kg
MAu 2 75 . 57kg 8,60kg
M4u 3. 95 - 54kg 8,50kg
Nhap chung 3 méu lai, tinh trung binh va d§ léch méu

nhip. _
(3] Po dd dai cta 30 chi tiét dugc chon ngiu nhién cta mot
loai san phdm ta dugc bang s6 liéu sau:

39 43 41 41 40 41 43 42 41 39 40 41
44 42 42 41 41 42 43 40 41 41 42 43
39 40 41 39 40 42 -

a) Tim céc dic trung miu X,S%.
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b) Tim bang phan phéi thuc nghiém
¢) Tim cac ham phan phéi thyc nghiém tuong dng véi méu
trén.
[4] Khi kiém tra th& lyc mdt nhém sinh vién, ta c6 két qua
vé cAn nang nhu sau:

Xi(kg) 42,5 475 | 52,5 } 575 | 62,5
47,5 52,5 5756 | 62,6 67,5
S8 sinh 8 14 28 l 18 ‘ 12
vién (n;)
a) Tinh X,8%,8S.
b) Lap bang phéan phdi thue nghiém
¢) Tim ham phan phéi thuc nghiém
' BAI GIAI
[1] a) Tacé: n — 24 ngudi
X =181,25mg%
SX = 14,98mg%
b) Nhap mau: .
| Quan sat Trung binh Do léch
Maul |24 181,25mg% 14,98mg%
Mau 2 - 30 180mg% 16mg%

S6 1an quan sat N = 24 + 30 = 54 ngudi
X _ X _
e Nhap trung binh: X = Z—— = ZX =nX
- n

Maul: Y X =(24)(181,25) = 4350mg%
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Miu 2: > Y =(30X180) = 5400mg%
Mau nhép: ‘ZZ =>X+> Y =9750mh%

Trung binh mau nhéap: -

- Y7 9750 -
7= % - =180,56mg?
e Nhiap 46 léch
S)Z( L ZXZ - n}—(2 )
n-1
-1} =Y X2-nX’
YX?  =(m-DS%+0X

Méu 1: T X2 = (23)(14,98)% + 24(181, 25)2
= 793598,71 (mg%)*.
Miu 2: ¥ Y2 = (29)16)* + (30)(180)*
- =979424 (mg%)*
Méu nhap: > 2% =Y X% + 3 ¥? = 1773022,7092
e Phuong sai miu nhép: |

| , |
<2 _ Y22 -NZ"  1773022,7092 - 54(180, 56)
27 N-1 53
Sy = 15,37 mg%
[2] e S6 14n quan sat: N = 70 + 75 + 95 = 240 ngudi

= 236,21
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— X _
e Nhap trung binh: X = —Z—-— = ZX =nX
n

Méu 1: (3 X), = 70(55) = 3850 kg
Méu 2: () X), = 75(57) = 4275 kg
Méu 3: (D X), =95(54) = 5130 kg

Mau nhap: )" X =(}"X) + (3 X), + (3 X),= 13255 kg

e Trung binh méu nhép:

- ¥X
X = 2.X 13255 55,23kg
N 240

e Nhap d léch:

2_ZX2—DX2
- n-1

s :ZX2=(n-1)sz+ni‘2 |
Miu1l: (3 X?) =69(8,30) +70(55)° = 216503,41
Miu2: (Y X?), =74(8,60)% + 75(57)° = 249148,04
Miu3: (3 X?), =94(8,50) + 95(54) = 283811,50
Méu nhap: Y X% = (¥ x%) +(3x?), +(Zx2)3

. =749462,95

» Phuong sai miu nhép:

—9
o 2. X2-NX". 74946295 - 240(55,23)°
~ N-1 269

S = 7271
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S = 8,53 kg
(3] Bang s6 liéu ban dau ¢6 thé thu gon, khi xét dén tan sd

clia cac gié tri quan sit, ta duge badng sau:
X, | 39 40 41 42 42 44
n, | 4 5 9 7 4. 1

6 - o :
> n; = 30,n; la tin s§ cda x; trong mau da cho.
i=1

X = -(4.39+5.40+ 9414742+ 443+ 44) = 41,17

L (%, - X' -

i=1

L (x2-nX)"
—1_i=1

S 2_x2). L ' 2
Z(nX )=§—§(50.893—-30x41,17 )=1,80

Do léch chudn: S=,/1,80 =1,34
Bang phan phéi thyc nghiém:

X | 39 40 41 42 43 44
n; l 4 5 5 T 4 1
n 30 30 30 30 30 30

Tit bang phdn phdi thuc nghiém dé dang tim dugc phan
phdi F3y(x) theo quy tic "cong don sang.trai”:
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([0 néux<39
4 39<x<40
30
i 40 <x <41
30
Fgo(x) =~ :}3% 41 <x < 42
25 42 <x <43
30
@ 43<x <44
30
|1 44<x
[4] Khi céc gid tri mdu x; < (a;,b;) thi ta ldy x; = E%E‘— Tu
ddy ta c6 bang o8 lidu thu gon:
X(kg) | 456 50 55 60 65
S8 sinh vién
n-Ym-so | 8 14 28 18 12
oz 1
X ==Y n;x; = 55,75
n
s? = X2 -X =34,87
n-1 2%
S =591
Ta c6 bang phan phdi thuc nghiém:
X | 45 50 55 60 65
P, 8 14 28 18 12

80 80 80 80 80
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Ham phén phdi thuc nghiém:

0 néux<45
8 néu 45 < x <50
- {80 -
|2 neus0sx<55
Fix) = gg |
— néubd5<x<60
80
68 néu60<x <65
80
(1 néu65<x
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IV. Bai tap LY THUYET UGC LUGNG
BAI TAP
[1] Po dudng kinh X (don vi: mm) cda mt chi ti&t mdy do

mjt may tién tu dong sdn xudt, ta ghi nhan dugc sd liéu
nhu sau:

X(mm)|12,00 12,05 12,10 12,15 12,20 12,25 12,30 12,35 12,40
So . :

truomg | 2 3 7 9 10 8 6 5 3
hgp

a) Tinh trung binh mau X va dd léch tiéu chuin cia S.

b) Uéc luong dudng kinh trung binh p(x) cia do tin cay
0,95. _ _

Né&u mudn sai sd udc lugng khong qua & = 0,02 mm 6 dd
tin cay 0,95 thi quan s4t miu it nhat may trudng hgp?

[2] Pem cin mét s8 trdi cdy vifa thu hoach & néng trudng, ta
duge két qua nhu sau:

X(gam) | 200-210 210-220 220230 230-240 240-250

S6 trai | 12 17 20 18 15

a) Tim khoang udc lugng cia trong lugng trung binh p cda
trdi ciy ¢ néng trudng ¢ do tin ciy 0,95 va 0,99.

b) N&u mudn sai s6 uéc lugng khong qua € = 2g & dd tin
cay 0,95 thi quan s4t it nhat miy truong hop?

¢) Trai cay cé trong lugng X > 230 gam.duge x&p vao loai
A.

Hay tim khodng uéc’lugng ty 1& p cua trai ciy loai A ¢ d9
tin cay 0,95 va 0,99. Néu mudn sai s udc lugng khong qua
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¢ = 0,04 ¢ 49 tin cay 0,99 thi quan sdt mau 1t nhit méiy
truong hop?

[3] Nguvi ta do ion Na* trén mot sn nguoi va gh1 nhan dugc
két qua nhu sau (don vi: mEg/lit)

129, 132, 140, 141, 138, 143
133, 137, 140, 143, 138, 140.
Tinh trung binh miu X va phuong sai clia miu S%

Hay uéc lugng trung binh p va phu’uug sai o® clia dan sd &
dd tin cay 0,95.

Né&u mudn sai s6 udc lugng trung binh khong qué ¢ = 1
mEa/l véi do tin cay 0,95 thi quan sit mau it nhat may
nguoi?

4] Quan sat tudi tho X(gio) cia mot s0 béng den do xi nghlep
A san xuit, ta c6:

X 11000 1100 1200 1300 1400 1500 1600 1700 1800
S§truonghgp| 10 14 16 17 18 16 15 12 9

Tinh trung binh miu X va dé léch tiéu chuin cia mau.

Hay udc lugng tudi tho trung binh cda béng dén & do tin
cay 0,95 va 0,99.

Néu mudn sai s6 udc lugng khong qud € = 30 giv, ¢ do tin
cay 0,99 thi quan sit miu it nhit may truing hgp?

[5] Ta mudn uéc luong ti 18 v1en thudc bi siic mé p trong mot
16 thudc rat nhiéu.

a) Néu ta mudn sai s8 udc lugng khong qué 0,01 & do tin
cay vy = 0,95 thi phéi quan sat it nh4dt may vién?
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b) Quan sat ngau nhién 200 vién, thiy c6 18 vién bi sit
mé:

e Hay udc lugng p 4o tin cay y = 0,95.

e Trong trudng hop nay, néu sai sb uéc lugng khong qué
- 0,01 & d0 tin cay y = 0,95 thi phdi quan s4t it nhat may
vién?

[6] Quan sét chiéu cao X(cm) cla mdt s6 nguoi, ta ghi nhan

dugec:
X(cm)  |140-145 145-150 150-155 155-160 160-165 165:170
Sengusi| 1 3 7 9 5 2

a) Tinh X va S%
b) Hay u6c luong p va o2 6 46 tin ciy y = 0,95.
[7] Mét loai thudc méi duge dem thir didu tri cho 50 ngudi bi
bénh B, két qua cé 40 ngudi ngudi khdéi bénh.
a) Hay uéc lugng ti 1&¢ p khéi bénh né&u dung thude d6 diéu
tri, ¢ do tin cay y = 0,95 va 0,99.
b) Néu ta mubn sai s6 ude lugng khong qua 0,02 ¢ dp tin
ciy v = 0,95 thi phai quan sdt it nhat may. trudng hgp.
[8] Mot loai bénh c6 ti 18 tit vong 1a 0,10.
Muén ching t6 mot loai thudc cé higdu nghiém (nghia 1a ha
thap dugc ti 18 tir vong) & do tin cay y = 0,95 thi phai thir
thude d6 it nhat trén bao nhidu ngusi?
[9]1 D& dénh gia sic khoé cdc bé géi so sinh, ngudi ta kiém
- “tra sd do trong lugng cdc chdu gii so sinh trong mét bénh
vién va c6 k&t qua théng ké nhu sau:
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X - l1721 2125 2529 2933 3337 3741

S6 ngusi| 4 20 21 15 2 3

a) Biét trong lugng bé gii so sinh theo phan phdi chudn
N(y, o).

Hay tim cdc udc luong ding cia p va o

-b) Ta qui dinh nhiing bé gai so sinh nang trén 2,9kg la bé
_khoé. Hay uéc lugng t1 12 bé gai khoé trong viing véi do
tin cay 99%. ‘

c¢) Hay tim khodng tin cdy cho trong lugng trung binh cua
bé gdi so sinh vdi do tin cay 95%.
[10]Cho hai miu doc lap cung ¢& 10, rit ra tif ddn sé ¢6 phin
phéi N(py, 6®) va N(pg, o).

Néu: X1=4,8; 5% = 8,65
X2 =5,6; 82 = 7,88.
Hay t1m khoang tin cdy 95% danh cho p; — pa.
BAI GIAI
(1] Ta cé: n = 53 trudng hgp

X =12,21 mm
S =0,10 mm

Khodng udc lugng cha trung binh:

S
x)=X+C—
: Jn
0,10
=12,214 (1,96 ——
V53
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=12,21+ 0,03 mm

Muédn sai s6 uge lugng khéng qud & = 0,02 mm thi ¢d mau
la: '

. c’s? _q, 96)2(0,10)2

=101,61
g2 (0,02)2
n > 102 truong hop
[2] Ta cé6: n = 82 trai
X = 225,85 gam
S =13,26 gam
= S
=X+C—
g Tn
V§i dp tin cay 95% ta co:
‘ 13,26
u = 225,85+ (1,96) —— = 225,85 + 2,78
: 782 &
- Véi 4 tin cay 99% ta co:
: 13,26
= 225,85 + (2,58) ——— = 225,85 £ 3,78
K \/’8—2' . g

Né&u muén sai s6 khong qua 2 gam, thi ¢ mau la:

oS C2s? _ (1,96)%(13, 26)2

- 168,84
g2 (2 .
n > 169 trai
Ti 16 trai cay loai A & mu la: £ = 2515 _ ¢ 40

Khoang uéc lugng cua p la:
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Vé6i d¢ tin cdy 0,95 ta c6:

p= 0,40i(1,96)‘/£9’—_‘2(70’6—2 =0,40+0,11

Véi dp tin cay 0,95 ta cé:

p=0,40+ (2,58),/-(-(%)-(2(& 0,404 0,14

Né&u mudn sai s§ udc lugng khong q;Jé € = 0,04 ¢ dg tin cdy
0,99 thi ¢d miu la:

CY*a-1) (2,58)2(0,4)0,6)
n:z =

g2 ' (0,04)2
n > 999 trai

=998, 46

[3] Ta cé6: n= 12 nguoi
X =137,92 mEq/lit
S =4,42 mEq/lit

S? = 19,54(nEq/1it)?

Khodng uéc lugng ctia truﬁg binh:

= S
=X+C=
H N
4 42
=137,92 +(1,96) —
V12

=137,92 + 2,50 mEq /1

Khoang udc lugng phuang sai:
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[4]

T -, LK
b ST a

Ta cé: 3 (X; - X)? = (n - DS? =11(19,54) = 214,19

P(Y >b) = 0,025 = b = 21,92
P(Y=>a)=0975=>b =382
(Céc gié tri a, b doc ¢ bang chi binh phuong (11)).

214,92 _ 5 214,92

< = 9,80 < 62 < 56,26
21,92 3,82

Do dé:

Né&u muédn sai s6 khong qua ¢ = 1 mElg/ & d9 tin ciy 0,95
thi ¢& méu la: ' -
202 210 £,

_C%? ,962a9,59

= 75,06

Vay quan s4t it nhat 76 ngudi.
Ta c6: n = 128 truong hgp
X =1391,41 giv
- S =234,45 giy
Khoang u6c lugng ciia trung binh:
p=X1+C <

Jn
Véi dp tin cdy 0,95, ta cé:

234,45
| J128
= 1391, 41 + 40, 62 gids

p =1391,41 + (1,96)
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Véi d6 tin cay 0,99, ta 6
234,45

J128
=1391,41 + 53,46 giy

p =1391,41+ (2,58)

N&u mubn sai s6 uéc lugng khong qud € = 30 gio, ¢ dg tin
cay 0,99 thi ¢ miu la: :

o5 C%* _(2,58)°(234,45

- = 406,52
g2 (30)? .
n > 407 truong hgp
2 2
{5] n= C.2 = (1, 96) 7 = 9604 vién
4e”  4(0,01)
f = —1§— =0,09
200
e p=f+C fa-0_ 0,09 + (1, 96‘/—-————(0’09)(0’91)
. n 200
p = 0,09 £ 0,04
2
> 9_115‘_9 = (1,96)? 999_)(9_’2212 = 3146, 27
€ (0,01)

n > 3147 vién
(6] n = 27 ngudi
X = 156,20 cm,
S = 6,14 cm,
S? = 37,68 (cm)?

— 74 -



h=X+C- = 156,20 + (2,06 &2
\/H‘

J27

p = 156,20 + 2,43

> X -X)? o2 2K -X)°
b T b

Y (x; -X)? = (n - 1S? = 26(37, 28) = 979, 63(cm)?

- 2
=_(_“_‘_¥_S__ ~ %% -1 =26)
[¢)

{P(Y >b) =0,025 {b =41,92°

Y

=
P(Y >a)=0,975  |a=13,84
979,63 o 979,63 ‘
<0° <
14, 92 13,84
23,37 <2 < 70,78 cm?
m £=20_080
50
p-f+c /f0-D
n

y=0,95:P = 0,80i(1,96),f(—918—5)%();23- =0,80+0,11
y=0,99: P = 0,80 + (2,58) /(—0’—85%0—’23 =0,80+0,15

CA-f) (1,96)%0,8)0,2)
n:= =

— = 1536,64
2 - (0,02)
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- n2 1537 ngudi.
[8] Py =0,10 _
Goi P = ti 1¢ ti vong khi c6 ding thuoc

Ding thudc d3c tri mot s& ngum theo doi két qué (lay
mau).

: X;. o
bat: f = Z L= ti 1@ s& vong ¢ miu.
n . .

e Néu f > 0,10: Thudc phdn tdc dung (loai)
e N&u0 < f < 0,10: Udc lugng P
f1- £)

n

P=f+C

Thudc c6 hiéu nghiém néu:

fa-f£)
n

f(1 f)

P =f+C <0,10

C < 0,10 - f

C\/f(l f) ‘/—

T0,10-f
. C%f(1-f)
(0,10 - £)?

[9] a)

X |1,9 23 2,7 31 35 39
|

Songuyi| 4 20 21 15 2 3
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Tacé: n=65
| X =27
S = 0,464
o Uébc lugng ding ciap 1a X =2,7
o Uéc lugng ding ciia 6212 S? = 0,215
b) Ta cAn tim udc l:gng khodng cia ti 1&

_m 20
n 65

Véi 49 tin cdy 99% nén C = 2,58

f

~ Vay khodng udc lugng la:

[f_c [fA-0. ¢ f(l—-f)l]
n n |

=[0,159 ; 0,455]

¢) Ta cé:
o= it-g-s—vmc_we
-\[n

=27 +0,11.

2 {9y .Xo) - -
[10] Wi %<4:.» <l )fZ) (M1-H2) im-2)
AN e
= .

=>H1—P2—(Y X2)iC i ;
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. _(@-1S} +(m-1S _ 9(8,65)+9(7,88)

n+m-2 18
s =281 |
C, = t,025(18)
-21 |
. ' 2
Hp—pg =(56-4,8)+21(2 87),’1—0-
=0,8+2,69

"
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V. Bai tap PHEP KIEM THONG KR

1]

[2]

[3]

[4]

[5]

(6]

« SO SANH Ti LE - DUNG PHEP KIEM u VA PHEP
KIEM »2.

PAu nam bénh vién A dua ra mot s8 cdi tién vé phuong
phép diéu tri. Cudi nim tdng két thay s ti vong 1a 45
ngudi. Trong khi dé nhiing nam truéc s§ t& vong trung
binh 14 65 ngudi. Héi cdi tién vé phuong phép diéu tri cé
dem lai k&t qud khéng? Biét ring mdi nim bénh vién A
diéu tri khodng 2000 ca.

Kham ngéu nhién 150 ngudi thay cé 12 ngudi méc bénh K
phdi. Hdi quan s4t nay cé phu hgp véi ti 1& bénh K phéi 1a
7% trong cong dong?

Bénh X theo diéu tri di giy ti vong 15%. Mt loai thudc
A dung cho 250 bénh nhan bi bénh X thay cé 20 ngui ti
vong. Héi hiéu qua cda thudc A trong viéc diéu tri bénh X?

Tai mdt dia phuong ti 1& bénh sé6t rét 1a 20%. Ding DDT
dé diét mudi. Kham 100 ngudi thiy c6 13 ngudi bi sét rét.
Héi DDT c6 lam gidm ti 1& bénh nay khang?

Cé khodng 12% ngudi bi huyét khdi khi thay van tim
trong vong 4 nam. Ngudi ta mudn xét xem Aspirin c6 anh
hudng t6i bi huyét khéi khi thay van tim khéng? Chon
ngdu nhién 188 bénh nhan sau khi thay van tim, cho
dung 100 mg Aspirin/ngly sudt 4 nam lién, theo dai thay
c¢6 21 trudng hgp bi huyét khéi. Két luan?

Quan s4t 100 ngudi bi tam than phan lit, ta cé:

Mua Xuin | Ha Thu Pbng
S6 BN 20 25 20 - 35. .
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[7]

(8]

[9]

Héi tam than phén ligt c6 pir: thugc theo mia khong?

Mbt nghién cdu trén bénh 4n cda 300BN ni, trong dd tudi
sinh dé, bi chidn doin la tdt mach mdu khong rd nguyén
nhan. V& PP ngia thai c6 90 nguoi dung thudc; c6 79
nguoi dit vong; c¢6 60 ngudi dung man chdn; s6 con lai
khéng ding gi. Hdi bénh tdt mach méu khéng ré nguyén
nhan ¢6 lién quan dén PP ngita thai khong?

Goi t 1a thoi gian ching r ta bénh X cho dén khi bénh
nay. Ta c6 két qua thyc nghiém sau:

t <10 t<1<25 25<t
Bi bénh ning -1 42 - 230
viia 6 114 347
nhe 23 301 510

Héi mic 49 bi bénh X ¢6 phu thudc vao thoi gian ching
ngifa khong? '

‘Héi midc d6 bi bénh X c6 phu thudc vao thoi gian ching

ngua khong?

Dung 2 loai thué: A va B dé diéu tri cho 2 nhém ngudi.
Két qua:

khai gidm bién ching ti vong
A 84 39 16 11
B 41 36 9 14

Héi tac dung cua hai loai thudc trén c6 nhu nhau khong?
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e SO sANH 2 SO TRUNG BINH - DUNG PHEP KIEM u
VA PHEP KIEM t.

[10]Po lugng cholesterolemle (X mg%) trén mot s6 ngudi binh
thudng. Két qua:

X ‘125- 150- | 175- ’ 200- | 225- ‘ 250- ’ 9275- I 300-
149 174 199 224 249 | 274 | 299 324

n | 2 | 5 | 5 ] 7 [ 100] 10] 8 | 3

a) Cho hiing s sinh hoc trung binh vé cholesterolemie 12
225 mg%. Hobi két qua thuc nghiém trén cé khic hing
sd sinh hoc trung binh vé cholesterolemie khong?

. b) Lugng cholesterolemie trung binh cia 25 ngudi bénh B
1a 245 mg%, s = 50 mg%. Héi bénh B c¢6 lam thay ddi
lugng cholesterolemie trung binh cia ngudi binh thuong
khéng?

[11]Mét miu 35 ngudi bi K tién liét tuyén cé di cin, ham -
lugng trung binh PSA 1a 15 mg/ml; s = 1,5 mg/ml. Dang
PSA lam chét chi diém c6 di cin trong bénh K tién liét
tuy&n. V6i bénh K tién liét tuyén chua di cin, ham lugng
trung binh PSA 13 12 mg/ml. Hbi PSA c6 thé 1am cho chat
chi diém c6 di cin trong bénh K tién ligt tuyen duge
khong?

(12]Mét miu 10 bénh nhan sét rét, do dudng huyét trung binh
12 0,8 g/l. Hing sd sinh hoc trén dudng huyét 1a 1 + 0,2
g/l, 4o tin cidy 95%. Hoi bénh st rét c¢6 lam giam dudng
“huyét khong?

- [13]Quan sdt trong lugng cta 32 tré so sinh trai ta cé:

Xke) | 22 | 25 | 28 | 32 | 34 | 37
sstre | 1 | 1 | 6 | 13| 8 | 3
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Quan sat trong lugng cha 30 tré sg sinh gai ta cé trong
lugng trung binh 3kg; s = 0,3 kg. Héi ¢6 su khac nhau vé
trong lugng trung binh cda tré so sinh trai va gai khong?

- [14]Mét mdy phan tich huy&t hoc dugc goi 12 khéong dat yéu

" cAu, khi may chay hét coéng suit, trung binh mdy phan
tich 99 miu méuwngay. Chon mdt may phan tich huyét
hoc, cho chay thi mot tuAn hét cong suit, két qua nhu
sau:

fThe T2 3 4 5 6 7 Cnhat]
S6 mAu méungay | 104 93 97 101 105 95 105

Hoéi may phah' tich huyé&t hoc trén dat yéu ciu chua?

[15]Ham lugng Na* trong mdu cda ngudi cé6 huy&t 4p binh
thudng va ngudi cé huyét ap cao, s& lidu thuc nghién nhu

sau:

1 Nhém } cd méu trung binh | d6 léch chuén
huyét ap binh thudng 15 T 144 T 62
huyét 4p cao 12 . 160 A 3,9

Két luan?

« SO SANH 2 PHUONG SAI - DUNG PHEP KIEM F.
[16]1Hay so sanh 2 phuong sai trong bai tap [13], [15]..

[17] Quan s4t frgng lugng cda hai nhém ngudi nhu sau:

n Trong ldqng TB s
Nhém 1 cao trung binh 1,56m 40 58kg 8kg
Nhém 2 cao trung binh 1,65m 25 60kg 10kg

Hay so sanh hai phuong sai va so sdanh 2 s§ trung binh?
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'BAI GIAI

e SO SANH 2 Ti LE - DUNG PHEP KIEM u VA PHEP

KIEM x2

[1]

Gia thiét H: S§ ca ti vong nim nay khéc véi s6 ca tif vong
ndm trudc khdng cé y nghia.

T vong Khong ti vong | Téng
N&am nay 45(65) 1955(1945) 2000
Néam trudge 65(55) 1 1935(1945 2000
110 8890 4000

Q z(n l) = 3 7391. Vi Q < x 0005(1) 3 84 nén

. chédp nhén H, nghxa 12 s8 ca tif vong nim nay khéc vdi sd

(2]

(3]

ca tlf vong ndm trudc khoéng cé y nghia.

Gia thist H: Ti 12 bénh K phéi quan sat khdc véi ti 1¢
bénh K phéi trong cong déng khong c6 ¥ nghia.

.Quan sit: n; = 12; n; = 138

nj =150.7% =10,5
ny =139,5
g

Q Z(n ) =0,230, vi Q <x? 005(1)—-3 84 nén chdp
nhin H, nghla la ti 1& bénh K phdi quan sat khéc véi ti 1&¢ -
K phdéi trong cong déng khong cé § nghia. '
Ta c6: f = 20/250 = 0,08

Dbit gia thiét H: Su khéc biét gxua fvap khong cé y
nghia. .
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Tinh: u = P
p(1-p)
n

=3,18

Vi lul> 2,58 nén bac bé H, ngudng sai 14n 1%.

Két lud@n: Su khéc biét giita f va p ¢é ¥ nghia, ngudng sai
1am 1%.

[4] va [5] Lam tuong ty nhu bai [3).

[6] Pat gia thidt H: Bénh tdm théin® phan liét khong phu
thugc theo mua.

¥

Mua Xuidn Ha Thu Dong

S§ BN 20(25) | 25(25) | 20(25) | 35(25) | 100

Z(H n)’ = 6 < x%,05(3) = 7,82 nén chap nhan

H.
Bénh tdm than phan liét khéng phu thujc theo mia.

[7] Pit gid thigt H: Bénh tdt mach miu khéng rd nguyén
nhan khong lién quan dén PPNT.

PPNT dung thubc _ dat vong man chin Khong dung gi

S6 BN 90(75) 79(75) 60(75) . . 71(75) 300

Z(“ ‘) = 6,426 < 120,05 (3) = 7,82 nén chip

nhan H.

Bénh tdt mach mdu khéng ro nguyén nhdn khong lién
quan dén PPNT. ’
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[8] Dat gid thiét H: Mdc d¢ bénh X khéng phu thugc vao thoi
gian ching ngira. -

t<10 10<t<25 25<t tdng

Bi bénh X 'nang 1 42 230 273
vila 6 114 347 467

nhe 23 301 510 834

Téng - 30 457 1087 1574

. t<10 10 <t<25 25 <t
ning 5,203 79,263 188,534

vita 8,9 135,59 322,51
nhe . 15,879 242,147 575,956

Z(n 1) =61>y2 001(4) 18,46 nén béc bé’

H, ngudng 0,001.
Két lu@n: Mic dé bénh X c6 'phu- thudc vao thoi gian
ching ngita, ngudng 0,001.

[9] Pat gid thidt H: Hai loai thudc trén cé tac dung khéc nhau
‘khong c6 y nghia:

___Khéi  Gidm - Bién ching Ti vong
A - 84 39 i6 11 150

B 41 36 9 14 100
‘ 125 75 25 25 250

Khéi Gidm Bién ching T vong
A 75 63 - 15 15
B 50 42 10 ,10 :
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2
Vi: Q= Z _753<X005(3) 7,82 nén chdp

nhin H. |

Két lugn: Hai loai thudc trén cé tdc dung khac nhau

khéng cé y nghia. ’ _

« S0 SANH HAI SO TRUNG BINH - DUNG PHEP
KIEM u VA PHEP KIEM t.

(10] a) |
X 137 162 187 212 237 262 287 312
n 2 5 5 7 10 10 8 3

n=50; X = 234,5 mg%; s = 46,91 mg%; p = 225 mg%.
Dat gid thist H: sy khdc biét gida x va p khéng ¢6 y
nghia. '
%
g
NS
Vi lul < 1,96 nén ta chadp nhan H.

Tinh: u = =1,43

Két lugn: Két qua thyc nghién trén khac hang s6 sinh
hoc trung binh cholesterolemie khéng ¢6 y nghia.

b) Dat gid thiét H: sy khac biét giita py; po khong c6 y
nghia:

Uée luong:

T2 a2
o' =0 =of = \Fl sy +(np 1y _ 47,95

ny +ng — 2
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X - 0,89
1, 1 ’
nm Ny

Ta c6: t =

Vi It] < tos5(ny + ng -2 =73) = 1,98 nén ta chip i;han H.
Két lugn: Bénh B khong lam thay ddi lugng
cholesterolemie trung binh cla ngudi binh thudng.
[11] Lam giting nhu bai [10] a). - |
'[12] Khoang tin cay 95% cia c4 thé la: x = p + 1,960
Theo gid thiét suy ra: u = 1va o 0,2/1,96 = 0,102.
3 Dét gia thiét H: x<p khong c6 ¥ nghia.

Tinh: u = XK =-6,211

&+

Vi u < —1,64 nén ta bac bd H, ngudng 0,05. '
Két lu@n: Bé¢nh sé’t rét lam gidm dudng huyét, P = 0,05.
e Chi y: Phép kiém u noéi trén la phép kiém u — 1 dudi.
P(u<—C 0,05 = P(u>C) = 0,05
= 0,5 - §(C) = 0,05
= ©y(C) = 0,45
Tra béng ta tim dugec C = 1,64
[13] Ta néi: x; = 3,128kg; s; = 0,335kg; x; = 3kg; s, = 0,3kg.

- bit gid thiét H: trong lugng trung binh cla tré so sinh
trai va gdi khac nhau khong cé y nghia.
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Vi n;-2 30,09 2 30 ta c6 thé xem oy = 81,09 » Sy,

X1 — X2

Tinh dUQ'CZ u = T
fEl_ + 22
m Ny

Vi Jul <1,96 nén ta chdp nhan H.

- 1,588 .

Két lugn: Trong luong trung binh cla tré sg sinh trai va
géi khac nhau khong c6 ¥ nghia. '

{14] Ta c6: n = 7, x =100; s = 5.

Pat gia thist H: sy khac biét gita x va p khong c6 ¥

nghia.

Tinh: t = X _H
a

=0,53

J;l- .
Vi |tl < tg5(n — 1 = 6) = 2,447 nén ta chdp nhén H. .
Két lugn: may phan tich huyét hec trén khong dat yéu
cu.

[15] Pat gia thigt H: su khéc biét gidta py; pe khdng c¢6 y nghia.

(ny - Ds? + (ng — 1)s5

Uéc lugng: c =0y =09 = =5,31
ny +ng -2
Ta c6: t':u=—7,77
n; Ny

Vi |tl > tgoi(ny +ng—2=25)=2,787 nén ta bac bé H,
ngudng 0,01.
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Két lugn: Ham lugng Na* trong méu cta ngu‘c‘ﬁ c6 huyét
4p binh thudng va ngusi c6 huyét 4p cao khac nhau c6 ¥
nghia.

SO SANH 2 PHUONG SAI - DUNG PHEP KIfJM F

- [16], Trong bai (18], ta c6: sf =0,112n, =32 va s§=0,09;

g = 30.
bat gia thiét H: su khéc bigt cia s? va s% khéng cé y
nghia.

Tinh: f ==5-=1,244

wn
NN ""N

Vi F < F 95(31;29) = 1,6 nén ta chdp nhan H.

Két lugn: Su khéc biét cia s1 va 82 khong c6 ¥ nghla
Trong bai [15], lam tuong tu.

[17] Ta cé6: sl =100;n; =25 va s2 =64;ny = 40.

bat gid thiét H: su khac biét cha sf va 32 khong co ¥
nghia.

: 2
Tinh: F = —1_ 1,562
2

Vi F < Fj95(24;39) = 1,8 nén ta chdp nhén H.
Két lugn: Sy khéc bigt cia s? va s% khéng c6 y nghia.
So sdnh 2 s6 trung bmh lam nhu céc bél so sdnh 2 trung

binh trén.
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(18]

[19]

- [20]

{21]

BAI TAP
(Ty gidi)

Cay GENTIANA BELLIDIFOLIA c6 2 gidng: 1 gitng cho

hoa céi va 1 gidng cho hoa ludng phdi. 18y ngdu nhién 109
cdy, ngudi ta dém dugc 82 cAy cho hoa lusng phéi va 27
cdy cho hoa céi. Khdo sat su phi hgp clia phan phdi nay
véi gid thuyét 1/1 va gia thuy&t 3/1 cho mi loai hoa.

Khdo sdt sy phit hgp cia phan phdi sau day véi méot

phan phdi POISSON.

S6héngcduk| 0 1 2 3 4 5 6 7 8 9 =10
S66=nc |1 6 16 21 20 15 11 5 3 1 1

(S8 héng cdu d&m dugc trong mdi d cla hdng ciu ké)

Kh3o sat su phtt hgp cia phan phdi sau day véi mot
phan phdi chuin.
Trong lugng 327 - 328- 329- 330-
: : < >
(mg) < 827 328 329 330 331 331

Ssvien | 6 8 14 9 7 15

Trong sd 152 ngudi séng chung trong 1 trai, c6 93 ngudi
ding DDT d€ ngita mdt bénh ngoai da. Sau mdt thdi gian
ngudi ta ghi nhén s8 ngudi bi bénh ngoai da nhu sau:

— Trong s5 93 ngudi dung DDT, c6 29 ngudi bi bénh.

— Trong s6 59 ngudi khong dimg DDT, c6 23 ngudi bi bénh.

[22]

Héi DDT c6 tac dung khong?

Su lai giéng dén thé hé thd hai ctia hai d#c tinh cho 4
loai tugng hinh (theo quy luigt Mendel) véi ty 18 9/16,
3/16, 3/16, 1/16. Mot mau 453 ca thé& c6 th& hé thd hai
duge phan phdi nhu sau: 243 / 94 / 91 / 25. Cé4ch phén
phdi nay c6 phi hgp v6i quy luat Mendel khong?
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[23]

[24]

[25]

42 ngudi dung mét loai thudc A. Sau mot thoi gian nhat
dinh ¢6 15 nguoi xudng can 17 ngudi khong ddi va 10
ngudi 1én can. Thudc A ¢6 dnh hudng gi trén trong lugng
khong?
72 ngudi udng cafein: c6 30 ngudi mat ngu.
73 ngudi udng placebo (vién gid): c6 9 ngudi mat ngd.
Cafein ¢6 &nh hudng dén sy mat ngd khong?
Kiém nghiém dé trong cta 4 16 thudc tiém, ta dugc két
qua:
Lo~ Dong tituchufn Cnkiémlai Loai bd_Téng s6
A 203 150 6. 359
B 266 ' 112 1 379
C - 258 126 : 2 . 386
D 196 168 17 381
Tang'sff 923 | 556 26 1505

[26]

D{ trong cba 4 16 ¢6 nhu nhau khong?

Ba nhan vién kiém nghiém X, Y, Z dugc giao méi ngusi
200 lo pénicilline 1dy ngiu nhién trong mot 16. Ho cé
nhiém vu phan chia thanh 4 loai, tuy theo mic dd bién
thanh dich treo cGa chat bot khi thém chat 16ng vao:

a) R4t tot b) Kha

c)

Tam duge d) Tai

Két qud duge ghi nhén trong bang sau day:
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[27]

(28]

[29]

a b a d Téng s6
X 125 53 18 4 200
Y 112 59 22 7 200
Z 128 - 57 10 5 200
Téng sd 365 - 169 50 16 600

Hai may tu dong A va B d€m vién cho vao chai. Trong
mdt thang hoat dong, nguoi ta kiém tra 254 chai (mdy
A) va nhan thay cé 46 chai khéng ding sé vién qui dinh
déng.thoi c6 33 chai khong dung sd vién qui dinh trén
téng 's6 303 chai cia may B dugc kiém tra. K&t luan?

Trong mdt xi nghiép sdn xudt thuéc khang sinh, 4 may
1én men hoat dong trong nhing diéu kién nhu nhau. Sau
3 nam, s6 ldn héng clia 4 may la 4, 3,.8, 9. C6 thé két
luan ring 2 may sau cung x4u han 2 may dau khong?

Cé 2 phuong phap chita mot bénh B, 100 ngusi bénh
chita theo phuong phap 1, ¢6 6 ngudi chét, 100 ngudi
bénh chita theo phuogng phép 2, ¢6 3 ngudi chét. Dung
phép kiém y* d€ so sénh 2 ty 1& nay.

a) Khong dung hiéu chinh Yates.
b) Dung hiéu chinh Yates. .

[30]

(31

K&t luan.

Trén 10.000 tré so sinh, ngudi ta quan sat thiy 5241 con
trai. Ty 1& nay c6 phit hgp vdi quy luat Mendel
(p=q :%) khong? Néu chi quan sdt duge 52 con trai

trén téng s6 100 tré so sinh, thi k&t luan thé nao.

Mot gidng chudt dac biét bi mot loai ung thu véi ty lé
20%. Nguoi ta thi nghiém mot phuong phép chéng ung
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[32]

(331

[34]

[35]

thu trén 100 con, va nhén xét c¢6 14 con bi ung thu.
Phuong phdp nay c6 hiéu nghiém khong? Dung phép

kiém u "2 dudi” va "1 dudi” dé thi gidi bai todn nay.

Trong mdt dan s§ nhat dinh, c6 13 bé trai va 23 bé gai_
méc bénh B. Cé thé két luan ring bé gai dé mic bénh
hon bé trai khong?

Trong s6 13 076 em bé dugc ching ngita BCG, c6 152 em
chét, va trong s6 11 881 em bé khong ching ngita BCG
(tat cd cac diéu kién khdc déu nhu nhau) cd 255 em chét.
BCG cé hiét lyc khong?

Mot vudn cay thudc c6 102 cay, duge xit thudc ngita mot
bénh B. Co 20 cay chét vi bénh nay. Mét vudn khéc cé
98 cay khong xit thudc ngifa, cé6 29 cay chét. K&t luan? .

Diéu tra vé nguyén nhan ung thu phéi, ngudi ta hoi:

- — 300 ngudi bi ung thu phéi: c6 3 ngudi khong hat thudc 1a. -
— 300 ngudi khong bi ung thu phdi: c6 30 ngudi khong hut

[36]

thudc 14.

Hai tj’r 1é¢ nay that su c6 khdc nhau khong? C6 thé két
lusn ring hit thudc 14 14 mdt nguyén nhan gdy ung thu
phdi khong?

Ngudi ta khdo sat doc tinh d6i véi chudt, sdng co lap
ho#c chung cd nhém. :

Thi nghiém 1: chich amphetamin
— Chudt ¢b 14p: chét 8 trén 84.
— Chudt nhém: chét 58 trén 84.
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{37]

(38]

(391

Thi nghiém 2: chich reserpin ngay sau khi chich
amphetamin : :

— Chudt ¢ 1ap: chét 1 trén 30

— Chuft nhém: chét 15 trén 30. _ |
Reserpin c¢é tac dung khong? Hai két luén trén day (2
trudng hgp chudt ¢o lap va chudt nhém) c6 gid tri thong -
ké khong? :
Hai loai thudc tiém duge thd trén 100 ngudi dé biét y.
ki&n cia ting ngudi 1a thude "dau” hay "khong dau”. Mbi
ngudi duge thit ca hai loai, thi tu trude sau duge quyét
dinh bing cach tut tham. Két qua: \

Thuéc A Thudc B S6 ngudi
DPau Dau 45
Dau Khong dau 15
Khong dau Pau 5
Khéng dau Khéng dau 35

Téng so: 100

Bon loai thudc chita cing mot bénh B dugc thd trén 4
nhém bénh nhan:

S8 ngudi khéi S8 ngudi khong khéi  Téng sé

1 123 28 151
2 95 19 114
3 152 63 215
4 132 p 53 185
Téng sb 502 163 - © 665

Két luan?

Nam 1946, thudc streptomycin duge thir tdc dung chdng
lao.
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— 55 ngudi didu tri biing streptomycin : 4 ngudi chét
— 52 ngudi ching - . 14 ngudi chét
Két lu{in?
[40] Mot loai thudc tiém c6 tidu chufn v& ndng do hoat chat
duge quy dinh 1a 250 + 10mg (x = p + 1,90) (khodng tin

cdy 95% cua cac x). LAy mot miu 10 dng trong 16 thudc
7341 dé kiém nghiém, ta dugc:

243 248 245 252 250 241 243 240 238 240
L6 thudc 7341 c6 ding tiéu chudn khong?

[41] Mot bdo sanh vién cung cdp cdc dir kién vé cdc tré s
sinh nhu sau: ‘

- 41 con trai c6 trong lugng trung binh 3 400kg va d9 lech
chuén s; = 0,380kg.

— 65 con g4i c6 trong ltIQ'ng trung binh 3,360kg va d¢ léch
chuén s; = 0,360kg.

C6 thé két luan con trai ning hon con gdi-dugc khong?

[42] Po chidu dai cia loai giun méc” ANKYLOSTOMA
BRAZILIENSE, nguoi ta dugc cdc dif kién:

. — 126 con duc c6 chiéu dai trung binh 10,67mm va phuong
sai 1,48mm?%

— 121 con c4i ¢6 chidu dai trung bmh 11, 74mm va phuong
~ sai 1,29mm?.

Con cdi ¢6 dai hon con duc khong?

' [43] Hai loai thudc ngd A va B dugc tiém cho hai 16 vat tha
" nghiém va ghi nhan th(‘n gian nga (tinh bang phat).
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— L6 1 (thudc ngi A) gébm-10 con vat:

170 175 197 180 190 165 175 174 173 181

— L6 2 (thudc ngh B) gom 12 con vit:

[44]

[45]

155 160 164 150 160 159 154 156 160 167
153 158

Téac dung cia A va B c6 khac nhau khong?

Ngudi ta tiém 2 liéu esrin khdc nhau cho 2 16 chudt va
ghi nhan thoi gian t tir lic tiém dén ldc chudt bit dau
run: '

L6 1 gom 10 con dugc tién 30pg, va tinh ra khbﬁng tin
cdy 95% cua thoi gian t trung binh la 8,40 + 0,72 phut

Lo 2 gom 10 con dugc tiém 60pg, khoang tin ciy 95% la
7,70 + 0,80 phit.

Hai liéu nay c6 4nh hudng trén thdi gian t khong?

Nguti ta do tinh cuong co truGe va sau khi tac dung mQt
chat A trén 10 vat thi nghiém. K&t qua:

Trude |75 96 32 41 50 39 59 45 30 33

[46]

Sau [53 67 21 29 35 27 37 30 21 10

Chit A c6 téc dung trén tinh cuong co khong?

D& khdo sét tdc dung tang luc cla mot chat A, ngudi ta
ghi nhan thoi gian chudt boi — ldc bat ddu boi dén ldac
kiét sic. K&t qua duge hai chudi thong ké (thoi gian tinh |
bing phut).
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(1) 30 24 32 38 21 35
(2) 42 31 41 42 31 -35

a) Gid st 2 chudi néy la két qua thir nghiém trén 2 16 chuot,
méi 16 6 con, 16 1 1am ching, 16 2 duge udng chat A. Két
ludn? '

b) Gia sit 2 chudi trén 1a két qua thi nghiém trén 116 6 con

chudt, chudi 1 1a két qud truée khi ug‘)'n_‘g chét A, chudi 2
12 két qud sau khi udng chat A. Két luan?

[47] Sau day la phan phéi thong ké trong lugng cta
sinh chia thanh 2 nhém con so va con ra:

L6p (kg) | S6 con so nu; | S con ra ng;
[2,0 ; 2,20 2 ;/
[2,2 ; 2,4 4 ,
[2,4; 2,6( 6 3
(2,6 ;2,8 4 9
[2,8 ; 3,0 10 6
(3,0 : 3,2 18 12
(3,2 ; 3,4 21 20
(3,4 ; 3,6[ 17 19
[3,6 ; 3,8 5 12
[3,8 ; 4,0 4. 10
(4,0 ; 4,2( 3 6
4,2 ; 4,4( 0 4
[4,4; 4,60 1 1
[4,6 ; 4,8( 0 0
(4,8 ; 5,0 0 0
0 1

(5,0 ; 5,2
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Dua vao cdc sb lidu trén day, c6 thé két luan con ra néng
hon con so khong? _ _ '

[48] Mot phan dng két tinh chdt A trong mot qui trinh sin
xuit cho trung binh 34kg chit A khsé, véi do léch chudn
0,75kg. :

Thay ddi mot chi tiét cha qui trinh va thir 10 14n, ta dugc
trung binh 34,35kg chat A khé.

a) Chi ti&t dugc thay déi c6 1am thay ddi trong luang chat A
san xuit khong?

b) Chi tiét nay cé 1am ting trong lugng chat A khong?

[49] Van bai todn trén day, gid si ta chi biét p = 34kg, khong
biét ds léch chudn o. Thay ddi mdt chi tiét cha qu1 trinh
va thi 10 14n, ta duge 10 s6 ligu:

34,30 34,60 34,00 34,85 33,60 34,20 34,10
33,40 34,10 36,40
Két luan?

[50] Chat poniciphinat procain 'dugc dinh phan bing hai
phuong phdp iod-ké& va trién quang ké&. D& so sianh két
qud, ngudi ta dinh phan 9 16 thudc:

Lo s& 1 2 3 4 5 6 __1 8 9

Phuong phdp 1 985 1015 980 1000 1010 1005 995 1020 1045

Phuong phép 2 990 980 995995 990 965 985 995 1005

K&t qui theo phuong phap 1 c6 ké
phuong phép 2 khong‘7

ui cao hon két qua
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[51] Nhidu nguoi duge cho udng mot xird c6 chda aslicylic
acid. Nguoi ta dinh phan chat ndy trong méu 1 gid va 2
gid sau khi udng. '

K&t qua (don vi: mg/l):

Ngwiiss 1 2 3 4 5 6 7 8 9 10
-Saulgid 128 54 166 138 130 90 130 132 110 192
Sau2 gi¢ 170 76 146 130 118 85 110 170 78 202

Lugng salisylic acid c¢é thay déi tuy 2 thoi gian dinh
phan trén day?

-[52] Dé kxem nghiém mot thudc A, ngu‘én ta dinh phan chit
- Cl, trong nudc ti€u trudc va sau khi tiém thudc A. Két
qud (don vi: mEa/gio)

Béanhnohinsd 1 2 3 4 5 6 7 8 9 10

Trugc khi tiém 3,32 2,32 19 473 464 1,74 420 0,73 3,08 461

Sau khi tiém 529 896 9,83 591 059 742 9,00 17,71 3,05 642
Sy bai ti&t chat Cl, c6 bi thay ddi béi thudc A khong?
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VI. Bai tap PHAN TICH PHUONG SAI

(1]

{21

(3]

¢ So sédnh nhiéu s§ trung binh - ANOVA

Lﬁm sinh thiét gan trén 22 BN da duge chidn dodn bénh
A, B, C, D, E dé do ham luong GGTP (goi 1a X don vi
pg) Két qua

A B C D E

277 459 853 396 41,8
X 258 39 64,1 411" 463

381 40,4 744 353 527

39,6 34 78,2 32,6 572

Héi lugng GGTP trung binh trong 5 bénh trén khac
~nhau ¢6 ¥ nghia khong? Né&u lugng GGTP trong 5 bénh

trén khic nhau y nghia, hiy so sdnh ting cip s& trung
binh?

Nghién citu vé higu qua cia 3 loai thudc A, B, C dung
diéu tri chimg suy nhuge than kinh, 12 ngudi bi suy

‘nhuge than kinh chia lam 3 nhém ding thudc A, B, C;

trong méi nhém c6 di cic mdc do bénh. Sau 1 tuan diéu
tri (ddnh giad bing thang diém), k&t qua nhu sau:

Thusc A 25 15 20 14
Thuéc B 20 16 18 25 |
Thusc C 25 15 20 20\

qué céc loai thudc A, B, C khac nhau cé y nghia, hiy so

Hay dénh gia h1eu qua cdc loai thudc A, B, C. *\e’u hiéu
sanh ting cap thuéc. \

\
So sanh hiéu qud gidm dau cia 4 loai thuéc A, B, C D

bing cdch chia 20 bénh nhan thanh 4 nhém, mdi nhom
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4]

(8]

t

ding mot loai thudc gidm dau. k&t qua (mdc 4§ gidm dau

* dugc.chdm theo thang diém).

A B C D
82 80 77 65
89 70 69 - 75
77 72 67 67
72 90 65 55
78 s 63
92 70

Hoéi hiéu qud gidm dau cia 4 loai thudc ¢6 khdc nhau
khong? Né&u hiéu qud cia céc loai thugc A, B, C, D khiéc
nhau c6 ¥ nghia, hay so sdnh timg cép thudc.

Nghién citu vé hiéu qua cia 3 loai thudc A, B, C dung
diéu tri ching suy nhugce thdn kinh. 12 ngudi bi suy
nhugc than kinh dugc chia lam 4 nhém tuy theo muc df -
bénh 1, 2, 3, 4; trong mdi nhém chia ra dé dung thudc A,

két qua nhu sau:

‘B, C. Sau 1 tuﬁﬁi’éu tri (d4nh gi4 bing thang diém),

Miic do bénh, | 1 2 3 4
A 25 |40 25 30

Thusc| . B~ |\30. |39 |25 |31
Cc Jk8 a2 |27 29

Hiy ddnh gid hiéu qui cl.i_c loai thudc A, B, C.

10 ngudi bi bénh suyén tham gia thi nghiém dé danh
gid hiéu qua cha 3 loai thudc A, B, C bing cich do FEV
(lit) sau 2 gio dung thudc:
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Bénh nhdn 1 2 3 4 5 6 7 8 9 10

A 0 0,04 002 002 004-003 005 002 0 0,12

Thusc B 0,13 0,17 02 027 O,Ii 0,18 0,21 0,23 0,24 0,08}.

C 026 023 021 0,19 03 025 032 0,38 03 03

[6]

[1]

Pénh gia hiéu qua cdc loai thudc A, B, C trén khac nhau
khong?

Dién thé trén da (mV) cia 8 ngudi khi ¢6 trang théi tadm
1y: lo sg, vui mimg, trdm cém, binh tinh nhu sau:

Bénh nhan |1 2 3 4 5 6 7 8

Lo sg 24 |55 [10 |22 {11 ({38 |18 |22

Veiming |23 |53 |9 |19 |14 |37 |15 |23

Trim cdm |21 |54 |11 |20 |13 {36 |16 |21

Binh tinh |22 [52 |8 21 2 13 |17 {20

Héi trang thai tam 1y c6 lam thay d6i dién thé trén da
khéong?

~ BAIGIAI
¢ So sanh nhiéu sé trung binh - ANOVA

Dat gia thist H: lugng GGTP trung binh trong 5 bénh
trén khdc nhau khong c6 ¥ nghia.

Ta cé: §1= 32,8: ;2 = 39,825 §3= 75,5; _3;4 = 37,15;
ys = 49,5.
s} = 4978, s2 = 23,49; s§ = 78,16; s§ = 1524;
sZ = 46,35.
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e Phép ki€ém COCHRAN
bat gié thigt H: su khdc biét cia cdc phuong sai sf, s%,
sg, S4, s5 khéc nhau khéng cé y nghla
2
ﬂ{_zl}_ _ 78,16/ 213,47 = 0,366

Tinh G =

Tra bing COCHRAN, Gogg(m = 3; n = 5) = 0,695

Vi G < 0,695 nén chdp nhén H. Nghia la céc s?, s%,sg,

52, st khéc nhau khong c¢6 y nghia.

Ngudn TBPDL ~df © Phuongsai F
Giita cdc muic ciia A | 4674,532 4 .1168,633 27,36942
Trong timg miic 640,4775 15 42,6985

Do F > Foge(4; 15) = 5,5 nén béc b H, nguang 0,01.

Két lu@n: Lugng GGTP trung binh trong 5 bénh trén
khédc nhau c6 y nghia.

. Phép kiém DUCAN:

a) Xép thit tu céc s6 trung binh tif nhé dén lén:
Wi ;4, ;2 ' ¥s ;3
32,8 37,15 39,82 49,5 75,5

) 2
b) Tinh: s = \[% = 4—2‘;—982 = 3,267.

¢) Tra bdng DUCAN, d6 tu do = N — k = 15, ngudng 0,05.
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S
.
2 3 4 5
Hangr 3,01 3,16 3,25 3,31
rs 9,833 10,323~ 10,617 10,813

d) Két qua so sanh:

¥3 -y = 42,7 > 10,813

= 31—1 va §3 khéc nhau ¢6 ¥ nghia, nguéng 0,05. '
Y3 -y4 = 38,35 > 10,617

= §3 va §4 khéc nhau cé y nghia, ﬁguﬁng 0,05.
Y3 - Vo = 35,68 > 10,323

= y4 va y, khdc nhau cé ¥ nghia, nguéng 0,05.
;3 - ;5 = 26 > 9,833

= 53 va ;5 khédc nhau ¢é ¥ nghia, ngudng 0,05.
Vs - y; = 16,7 > 10,617 |

= ;5 va ;1 khédc nhau cé ¥ nghia, ngudng 0,05.
¥s - Vs = 12,35 > 10,323

= §4 va ;5 khaéc nhau coy nghia, ngudng 0,05.
Y5 — ¥y = 9,68 < 9,833

= 55 - §2 = khdc nhau khong cé ¥ nghia.

Yo - ¥y = 7,02< 10,323
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= ;2 - ;1 = khac nhau khoéng c6 y nghia.
Yo - ¥4 = 2,67<9,833
= y, — ¥4 = khéc nhau khéng c6 ¥ nghia.

" Y4-y1 = 4,35 <9833
= y? - ;1 = khéc nhau khdng c6 y nghia.
[2] Lam nhu bai [1]. |

[3] Dt gid thiét H: hiéu qué gidm dau cia 4 loai thudc A, B,
C, D khéc nhau khong c6 y nghia.

Tacé: y; =80; y,=80,8; y3=695; y4=6583
s? =52,66; s2 =101,2; s3 =27,66; s = 45,76
e Phép kiém BARTLETT: I
bat gié thiét H: sy khéc biét cia cdc phuong sai: s2; s2;
sg ; sﬁ khéxig ¢6 y nghia.

G01V1_3 Vs = 5, V3-3 V4-51&d9tu’do trong cédc
phuong sai sf, s%, s§, i

vy - o
Tinh:s? = VLS * ¥ V4 "84 g0 080 = Sy, <16 .
Vi

Vi +..+Vy
B= 2,303(v- lgﬂs2 —.Zvi -lgs%)
i

=2,303(16 x 1,785 - 27,8) = 1,75
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C=l4-t ( I_Lq
3(n-1) v

1
3(4-1) |
Vi B/C = 1,575 < y§os(m — 1 = 3) = 7,82 nén chdp nhén
H.

~1+ (1,066 - 0,062) = 1,111

Nghia 13 su khac biét ciia cdc phuong sai s?; s%;‘ s3; s
khéng c¢6 y nghia. )
Ngudn TBPPL df Phuongsai F

Gilta cdc nhém 852,1035 3 284,0345 4 8712
Trong mdi nhém 874,6333 .15 58,3089

Do F > Fp o5 (3; 15) = 3,25 nén bac bé H, ngudng 0,05.

Két lugn: Hiéu qua gidm dau cha 4 loai thuéc A, B, C, D
khéc nhau c¢6 ¥ nghia.

* So sanh titng cip s6 trung binh

Dung phép kiém t dé S0 sanh tLrng cip sb trung binh
trong cac s& trung binh yl,yz,y3,y4

Il

Trong trudng hgp nay ta ldy: o2 = s = 53,3089 va do tu
do v = 16. '

Buoval 160« tgppa0)- 212
affr i
1'11 Ny

Suy ra —);1 va 372 khac nhau khong c6 ¥ nghia. '

So sdnh ;1 va §Z:IT| =
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So sdnh y, va y5:IT| =

'So sanh y, va y,:IT| =

(4]

So sdnh y; va y;:IT| = i)ia—_—zl—l— = 2,034 <t( g5(16) = 2,12

ng m
Suy ra ;1 va §3 khéc nhau khong cé ¥ nghia.

| = |§1"§4|

ng Ny

So sdnh y; va y,:IT = 3,009 > tg 95(16) = 2,12

Suy ra ;1 va ;4 khéc nhau ¢6 y nghia, ngudng 0,05.

’ IY 3~y 2|
( 1,1

(o} E + "n—z‘

Suy ra ;2 va §3 khé4c nhau ¢é ¥ nghia, nguéng 0,05.

= 3,559 > t ¢5(16) = 2,12

[v4 - ¥l
o /514— + H];

Suy ra ;2 va ;4 khdc nhau c¢é ¥ nghia, nguéng 0,05.

= 3, 559 > t0’95(16) = 2, 12

So sanh yg va y,:|Tl = Pa-vel 0,779 < tg,95(16) = 2,12

BV ng
Suy ra §3 va §4 khéc nhau khong c6 ¥ nghia.
Dat gia thiét H;: Y&u td mic d bénh (B) khong anh
'hudng dén két qua diéu tri. '

Pat gia thiét Hy: Yéu té thudc (A) khong dnh hudng dén
két qua diéu tri. '
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(5]

- [6]

Ngubn TBPPL - df Phuong sai F
Thudc (A) 5,116 2 2,583 0,905
Mirc d6 bénh (B) 382,916 3 127,638 45,503
Ngéu nhién 16,833 6 2,805 :

Két lugn: - Vi Fg >Fygg (c—1=3;(h-1)c-1)=6) =

9,8 nén bac bé Hy, mic d6 bénh ¢6 dnh hudng dén két
qua diéu tri, ngudng sai 1am o = 0,01.

~ViFy>Fygs (h-1=2;(h-1c—1)=6)=51nén
chdp nhan Hy, cdc loai thude A, B, C khéng anh hudng
dén két qua diéu tri. '

Dat gia thiét Hy: Yéu t6 bénh nhan (B) khéng dnh hudng
dén FEV.

DPat gid thigt Hg: Yéu t6 thude (A) khong anh hudng dén
FEV. : .

Ngudn TBPPL, df = Phuongsai F
"Thudc (A) 0,3067 2 0,1533 43,553
Bénh nhan (B)  0,0158: 9 0,0017 -~ 0,498
Ngiu nhién 0,0633 18 © 0,0035

Két lugn: — Vi Fg >Fyg5 (c—=1=9;(h - 1)c- 1) =18)  ~

= 2,6 nén ch{ip.nhém H;, y&€u t& bénh nhan khéng anh
huéng dén FEV.

~ Vi Fy >Fyg9 (h = 1=2;(h-1)c~ 1) =18) = 6 nén
bic bd Hs, céc loai thude A, B, C ¢6 4nh hudng dén FEV,

ngudng sai 1am a = 0,01.

Dit gia thigt H,: Yéu t6 benh nhan (B) khong dnh hudng
dén dién thé€ trén da. :
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Dit gid thiét Ha: Yéu to trang thél tam ly (A) khéng dnh
hu’&ng dén dién thé trén da. ‘

Nguén : TBPDL df Phuong sai F

Tam ly (A) 1075 . 3 - 3,583 2,572
Bénhnhan(B) 57835 7 . 826,214 593,179
Ngiu nhién 29,25 21 1,392

. Két lugn: - Vi Fg > Fy, 99.(c ~1=7(h- e-1)= 21)

= 3,5 nén bdc bé Hi, yéu t& benh nhin c6 dnh hudng
dién thé trén da.

- Vi Fy<Fogs (h-1=3 (h-Dc-1)=2D)= . 2,9 nén

chidp nhan Hz, yeu t5 benh nhan khéng énh hu’&ng dén
dién thé trén da. -
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(71

A1

BAI TAP (Tw giéi)

Mobt dung dich chat adenin duge do bing quang phé k& &
hai buéc séng 250nm va 260nm, phép do duge ldp lai 10
14n cho mdi budc séng, dé so sanh phuong phép vé mit
chinh xdc. K&t qua:

250nm |120 164 153 148 143 132 155 142 169 144

Ag

(8]

(9]

260nm (172 210 206 199 192 184 204 190 218 198

Tinh chinh x4dc ¢6 khdc nhau khong?

Nguéi ta mudén so sdanh ham lugng hoat chit cha mét
duge ligu trong tai 2 ving A va B. Mot miu 12 cay duge
chon trong mdi vung va dinh phan két qua:

Ving A 11,0 120 127 127 116. 118
Ving B 15,8 143 163 149 142 147
Ving A 13,3 138 123 114 140 142
Ving B 15,4 145 150 166 169 168

Két luan?

P& khio sat dnh hudng cha ndng do K’ trén su tang
truéng cia md thue vat ngusi ta thuc hién 8 loai thu
nghiém véi 8 ndng dé6 K khac nhau. Két qua duge tém
tit sau day:

S8 thit tu 1 2 3 4 5 6 7 8

nj . 9 8 9 9 9 7 8 8
Yi 187 198 215 241 268 245 250 203

Véi ) y% =3,487.135 va y = 124,3.

K&t luan?
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(10} Ngum ta mudn khdo sdt dnh huong cGa 5 moi trm’mg ciy
BCG. Muon vdy, BCG dugc cdy vao 10 éng cho mbi loai
mdi trdo’ng va sy ting trudng cia BCG dugc tinh theo s0
khuén loc dém dugc. Két qua:

Méi trugng A B C D E
- 86 khudnloc |10 11 7 12 7
o 12 18 14 9 6
8 12 10 11 10 .
10 15 -11.10 7 °
6 13 9 7 7T
13 8 10 8 5
9 15 9 13 6
‘10 16 11 14 7
8 9 7 10 9
9 13 9 11 6

Két luan?

[11] Ngudi ta mudn khdo sit d&nh hudng cGa chdt ouabain
trén sy phéng thich nor-adrenalin & co tim chujt.

Két qua:
Lé1 Lo 2 Lo 3 Lo4
(ching)  (ouab: 0,25mg/kg) (ouab: 0,50)  (ouab: 1,00)
0,49 0,63 ' 0,51 0,66
0,60 0,93 0,53 0,_48
0,69 0,48 0,28 0,25
0,62 0,34 0,70 0,30

" 0,76 . 0,83 0,43 0,35
057 044 0,40 0,61
062 - 0,86 0,46 0,45
0,563 0,26

1,03 0,41
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a) Chit ouabain ¢6 ham lugng nor-adrenalin phéng thich
khong? (S6 lidu trang bang l1a lugng NA phong thich)

b) Biéu dién trén mot do th1 s® trung binh cta méi 16 kem
theo khodng tin cdy 95% theo luong ouabain.

[12] Ngudi ta mudn khdo sit anh hudng cia hai y&u t6 trén
s6 lugng dugce lidu thu hoach dugc tai mot noéng trudng:
y&u t6 1 1a s& 1an xit thudc trir sdu va yé&u t6 2 la duge
liédu dugc thu hoach vao lic ndo trong nam.

Két qua:
So 1an xxt thuéc trit sdu  thu hoach 1 thu hoach 2 thu hoach 3
9 1060 (kg) 1228 262
6 949 1262 489
5 684 1116 650
4 473 1190 737
3

314 1024 862

K&t luan?
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V.IL Bai tap HOI QUI TUONG QUAN

[1] Trén mét méu n = 100 sdn phu, ta do chiéu cao bung
X(cm) va trong lugng tré méi sinh Y(gam) rdi rat gon sé
liéu qua phép bié&n s&:

Y - 3200
200

Ta tinh duoc: Z-x - 54 ; Zy =-60

Y x? =‘560;ny =270;) y* =350

1) Tinh hé s8 tuong quan giita X va Y. C6 nhén xét gi?

x=X-30;y=

2) Tim phuong trinh dudng thing hdi quy cia Y theo X.
Mot san phu dang chuyén da, c6 chiéu cao bung 36cm thi
con ¢ trong lugng nhe nhat ciing 1a bao nhiu véi d¢ tin

cdy 95%?
BAI GIAI
Zx
=— =0,54
n 100
-2 . 2
Zx nx__ 560-1000,64)° _ . 5e00
n-1 99
= /5,620 = 2,3156

X =30+x = 30,54
SZ = 8% = 5,3620

e Sy = ,/5 3629 = 2,3156

_LY_ 80 _ 44
n 100
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| 2 _ 52 ’ 2
_ 2.y -ny" 350 -100(-0,60)
 n-1 99
= 31717 =1, 7809
Y = 300+ 200y = 3080g
8% = 200% -8 = 126868.69

Sy = /126869,69 = 356.1863g

1) Tinh hé s6 tudng quan thuc nghiém:

=3,1717

Sy-n-%7
(n -DX,S,
270 - 100(0,54X-0, 60)

R(X,Y) = - = 0,74
99(2.3156)(1.7809)

R(X,Y) = R(x,y) =

Nhan xét réng sy tuang quan cia (X, Y) la tuang quan
thuan va chac. :

2) Phuong trinh hbi quy:

Ao rSY _ 356,1863
Sy . 2,3156

b =Y ~aX = 3080 - (113,83)(30,54) = 396,37

(0,74)( J = 113,83

Phuong trinh dudng thang héi quy: Y = (113,83)X' -
396,37

Vé6i X, = 36cm, ta c¢6: Y. = (113,83)36) — 396,37 =
3701,51¢g

Khoang du tri cho Y ¢ 40 tin cay 95%:
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| X X2
Y =Y, £CSyx |14+ EX0)
n (n—l)Sx

1, (36 — 30,54)2
00 99(5,3620)

Y = 3701,51 + (1,96)(240, 79)\/1 +

Y = 3701,51 + 487,31g
Trong lugng nhe nhat cha dira con la:
" Ymin = 3701,51 — 487,31 = 3214,20g ~ 3214g

[2) S§ lugng sau day la thé trong P(kg) va dudng huyét H
(mg/m¢() trén 16 ngudi 16n khoé manh:

Nguoi | 1 2 3 4 5 6 7 8

P 64 75,3 173 82,1 76,2 95,7 59,4 934
H 108 109 104 102 105 121 79 107

Ngudi | 9 10 11 12 13 14 15 16

P 82,1 789 76,7 82,1 839 73 644 77,6
H 101 85 99 100 108 104 102 87

1) Cé6 phai thé trong cang ning thl du¥ng huyét cang cao?

2) Nhimng ngudi ning 75kg thi duong huyét truhg binh céa
ho it nhat la bao nhiéu véi d6 tin ciy 95%?

BAI GIAI
Ta co: _
> P =1238; Y P? = 97178,60
S H =1621; > H? = 165801 ; Y PH = 126128,10

Vay: P=177,36kg =~ ; H =101,31(mg/100m¢)
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S% = 94,62(kg)’® ; S{ = 104,90(mg/100m?)>

Sp = 9,73kg :Sy =10,24(mg/100m¢)
1) Ta 6 bai toan kiém dinh:
" (H:p=0 |

K:p>0
Ta c6:

_>PH-n-P-H .

- (n-DS, Sy

_126128,10 - 16(77,36)(101,31)

=0,49
15(9,73)(10,24)

T = R 2\/n—1~Student(n—2.= 16 — 2 = 14)
1-R . 4

T=-—-—9’-'-1-9———\[17£=2,10

J1-(0,49)?

Néu H ding thi T ~ Student (14), vay:

a=0,06=P(T>C/H)=C=176
Két luén: T > C nén ti chdi H, nghia 13 p > 0, viy thé
trong cing ning thi dudng huyét cang cao.
. S | '
2) Taco: a-= -—E- = 0,49(—1—(-)’—2—4—) = 0,52
Sp 179,73

b=H-a-P =101,31-(0,52)(77,36) = 61,08
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[3]

Phuong trinh hdi quy cha duong huyét theo thé trong l1a:
| H =0,52)P + 61,08 | mg/100m¢

Véi: P = 95kg, ta co:
H = (0,52)95 + 61,08 = 110,48 (mg/100m¢)

Ta c6: SH p= S

Skp = —(1 (0,49)%)(104,90) = 85,41
= SH-P =9, 24

Khodng uéc lugng cha dudng huyét trung binh:
/ (Py - P)®
Vo (n-1S3

(95 -77,36)%
15(94,62)

P, = Ho * C-Sypx

, 1
HHp, = 110,48 +(2,14)(9, 24)& +
Higgjp, = 110,48 +10,50(mg/100m¢)

Pudng huyét trung binh it nhét cha nhing ngudi c6 thé
trong 95kg la:

(Rppp, Jmin = 99, 98(mg /1000)
Nghién ¢iu vé anh huéng cia stress 1én huyét ap. Chin
con vat thu nghlem c6 cung huyé&t 4p ban diu, dugc gay

stress bing soc dlen véi cu’dng do. X sau 2 phat, do huyet
ap Y:
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Cusng d6X |30 30 30 50 50 50 70 70 170

Huyét 4p Y | 125 139 120 150 145 160 175 180 180
1) V& do thi phan tan.

2) Xac dinh dudng thang hdi quy cia huyét ap Y theo cudng
do.

Véi cuong do 13 60 thi huyét ap trung binh t6i da la bao
nhiéu véi do tin cidy 95%.

3) Cé phai cuong do stress gia ting thi huyét ap cing gia

tang?

BAI GIAI
X |30 30 30 50 50 50 7070 170
Y |125 139 120 150 145 160 175 180 180

1) Ve dd thi phén tan:

Y
B
0 0@ 50 X
2)n=9; ) X =450 ; ) Y =1365
X% = 24900 5 Y XY =71450 ; ¥ Y% = 211475
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=50

=Z_=£._>

lo

2 <2 9
2. X% -nX 24900 - 9(50)
- 8

si = = 300
n- 1
Sx = 17,32
— ¥vX o
S 2K 18654 o
n 9
—=2
2 2. Y -nY  211475-905L,67)° _ 556.25
. n-1 8
Sy = 23,58
oy _ ,
D> nX-Y _ 71450 - 9(50)(151,67) - 0,9789
(n - SySy 8(17, 32)(23,58)
a=ROY .- (0,08 2358 _ 1 33
Sx 17,32

b=Y -aX = 151,67 - (1,33)50) = 85,03
Phuong trinh héi quy: Y = (1,33)X + 85,03
X = 60: Yg = (133511 + 85,03 = 164,83

(X, -X)?

=Y, +C S LKy -X)
Hyix, = xx\jz (- DSL

Stx = g(l -0, 982)*;556,25) - 2517

Syx =5,02

==



(50 - 60)>

1
_ 164,83 + (2, 36)(5,02), |-
My, (2, 36X )\/; " T 8(300)

byjx, = 164,83+ 4,63 mmHg
(quxo )max - 169,46 mmHg

3) Ta c6 bai toan kiém dinh:
| Hip=0
(K:p>0

R _ m2-_9%8  7_1303
\/ R2 \/ - (0,98)2 ‘

Néu H dang :hi T ~ Student(7), vay:
o = 0,05 = P(T > C|H) = C = 1,89

Két lugn: T > C vay tif chdi H, nghia 1a cu’dng do stress
gia ting thi huyét 4p ciing tang.

{4] Mot thi nghiém nghién ctu dnh huéng cia viéc gia tang
liéu dung X(mg/kg) cha mot loai Barbiturate trén thai
gian ngu Y (gio). '

l2 2 2 3 3 3 5 5 5
l4 6 5 9 & 7 13 11 9

1) Vé db thi phan tén. (scatter diagram).
2) Tinh hé s6 tuong quan R. Tim KTC 95% clia pyy.

3) Tinh diuing thiing héi quy cha Y theo X. Véi lidu dung 4
mg/kg thi *hoi gian ngh 1au nhat tién dodn 1a bao nhiéu
~ v6i do tin 0y 25%.
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.. BAI GIAI
1) V& 46 thi phan tdn:
Y}

0O

L }-----000
u —------m

2) Tinh hé s tuong quan thiyc nghiém:
n=9 X-=333 Sy =1,2329
Y = 8,00 s§ = 2,8723
D XY = 267
_>XY-n-X-Y
(n - DSxSy

_ _267-9(3,33)(8) _
_8(1,3229)(2,8723)
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C _14131:2%
J6

Z = 1,4131 + 0,8002
0,6129 < Z < 2,2133
Do dé: 0,5562 < p < 0,9764
3) Phuong trinh dudng thidng hdi quy:

a= Y _ (0,89)(2'8723j - 1,93
Sy 1,3229

b=Y-X=156
Phuong trinh duong thang héi quy:
Y =(1,93)X + 1,56
Véi Xg = 4mg/kg; ta cé: Ye =(1,93)(4) + 1,56 = 9,‘28

— 1 :
s2, =2 — - R)2S%
Sty = 3(1 ~(0,89)2)(2,8723)7 = 1,9602
Sy.x = 1,40

Khodng udc lugng cia Y:

\/1+-1—+(5(——X0)2
Y =Y, +CSy. AL
X (n-1)S%

2
Y - 9.28+(2,36)1,40) [1+ = + 2= 33D
9  8(1,3229)
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'Y = 9,28 + 3,54 giv
Do d6: Yoax = 9,28 + 3,54 = 12,82 giv

[5] Mot méu gbm 32 bé, goi X(oz) 1a trong lugng méi sinh, Y
la do gia téng trong lugng lac 3 thang tudi biéu thi béng
ti 18 % so vdi X. Cho: |

Y X =8576; Y x*=409880
2 Y =2281; > Y?=179761 3 XY = 246032
1) Tinh hé s6 tuong quan Pearson cla X va Y. Co pha1 X va

Y la tuong quan nghich?

2) Tim phuong trinh duong thing héi quy cia Y theo X.
M6t bé lic mdi sanh ning 100 oz, tim khoang tin cay
95% trong lugng bé khi dugc 3 théng tudi (1 oz = 28,35g)

' BAI GIAI

7. X _ 3576

1) = ——=111,75
‘'n 32

y X2 X’ _ 409880 - 32(111,75)°

s% = = 331,03
X -1 31
Sx = 18,19
Y= Z..z _ 2281 _ 71.28
n
2 - > Y?-nY _ 179761-32(71,28)° _ pog o0
n-1 31 :
Sy = 23,53
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_2XY-nX-Y 246032 - 32(111,75)(71,28)
m-1Sx -Sy 31(18,19)(23,53)

Ta c6 bai toan kiém dinh:
H:p=0
K:ip<0

Tz..._____,/ _ _.O_E_;Z__\/_z -4,94
Ji- R2 -0, 672

Néu H ding thi T ~ Student (30), do dé:
o =0,05=P(T < C[H)= C =-1,65

Két lugn: Vi T< C nén tif chdi H nghia la p < 0.

9) a = Rx oY = _0,67x 35_513.:-0,87
Sx 18,19
b=Y-aX 71,28 (—O,I87)(111, 75) = 168,13
Phuong trinh héi quy: Y = (-0,87)X + 168,13
Xo = 100:
Yo = (0,87)(100) + 168,13 = 81,13

1% = %(1 ~0,67%)(553,82)

Syx = 17,76

'Y=Y0i‘C‘SY,X 1+l+(—)-(———)—(£-)2—-
: n (n—l)Sx
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, 1 (11,75 -100)?
32 31(331,08)

Y =81,13+(2,04)(17,76),/1

Y = 81,13 £ 37,07 <> 44,06 <Y < 118,20

é&g Y ___>X+AX_100+AY
X 100 X . 100

X+AX=(100+Y)><_X

Ta c6:

100

P, - (w} % 100 = 144, 06(0z)
00 )

P, = (M] 100 = 218, 20(02)
100 _

144,06 < p < 218,20(02)
[6] ‘Nghién ciu th;’;i trit mot sg loai thué'é, 80 liéu nhu sau:
X = gi&,- Y = néng d¢ thudc: pg/ml)
s 05 1 1 2 2 3 3 4 4
IO 42 0,45 0,35 0,33.0,25 0,22 .0,20 0,20 0,15 0,17
1) Vé db th1 phén tén.

: ,2) Tim phuang trmh dudng thang héi quy cia ndng do theo
" thoi gian. .

3) Kiém dinh gid thiét: "Khong c6 su lién quan gilta hai
bi€n X va Y" (két ludn vé6i a = 5%). :

4) Sau 2 gié nong dj thudc 1a bao nhigu?
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BAI GIAI
1) V& d6 thi phan tan:

Yk

8

.8

o 8

L i i 8
ol 05 1 2 3 4 X
X Y & XY v?

0,5 0,42 1025 |0,21 |0,1764
0,5 0,45 |0,25 10,225 |0,2025
1 0,35 |1,00 [0,35 [0,1225
1 0,33 |1,00 (0,33 |0,1089
2 0,25 1400 [050 |0,0625
2 0,22 (4,00 |0,44 |0,0484
3 0,20 (9,00 |0,60 |0,0400
3 0,20 |9,00 {0,60 |[0,0400
4 0,15 |16,00 |0,60 |0,0225
4 0,17 | 16,00 | 0,68 |0,0289

21 2,74 60,50 | 4,56350 | 0,8526

2) Phuong trinh héi quy:
Hé phuong trinh x4c dinh hé s8 héi quy:

a(}.X) +nb =>Y
a(YX*) + b(LX) = ¥ XY
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f2l-a o+ 10b =274
(60,5%a + 21b = 4,5350

(41,1)-a + (21)-b =5,7540
(60,5)-a + 21-b =4,5350

(16,40).a = -1,2190 > a = -0,07 ; b = 0,43
Phuong trinh héi quy: Y = —(0,07)X + 0,43 |
3) Tinh hé sd tuong quan thuc nghiém:

; =2
X%2-n-X
Ta Cé:s?{ = _Z__n.___
n-1
2

Sx =/1,8222 = 1,35

w2 2. Yo Y
S ==
n-1
g2 _ 0,8526 - 100, 724)%
Y = 9
Sy = ,/0,0113 =0,1063
Z XY-n-X-Y
(n- DSXSY
4.5350 - 10(2,10)(0,274) _ 094
9(1, 35)(0,1063) ’

Ta c6 bai todn kiém dinh:

H:p=0
*_K:p;tO

=0,0113

RX,Y) =

RX,Y) =
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R 0,94
\/ = J8 =-7,79
\/ \/1 (0,94)%

Néu H ding, T ~ Student (8), do dé:
o =0,05= P(T| > C|H) = C = 2,31.

Két lugn: V1 |T| > C nén tir chdi H, nghia la (X, Y) thye

su ¢6 tuong quan. :
Vi Xo = 2 gid, ta c6: Ye = —(0,07)(2) + 0,43 = 0,29.

[71 Do ¢hiéu cao X (cm) va chiéu dai chi dudi Y (cm) cha 8
thanh nién ¢ TP. HCM ta c6:

X |156 158 160 162 164 166 168 170
Y |72 74 771 78 79 82 83 85

1) Tinh hé tuong quan thyc nghiém R(X, Y)

2) Lap phuong trinh hdi quy ciia Y theo X. Tinh phudng sai
hdi quy S%

3) Mot ngudi cé chiéu cao 161cm, tim chiéu dai chi duéi cha
nguoi d6 & do tin cay 95%.

BAI GIAI
Tac6:n=8 X = 163cm Sx = 4,90cm
A Y = 78,75cm Sy_:- 4,46cm

Y XY = 102842

1) Tinh hé s6 tuong quan thyc nghig¢m:
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RX,Y) = 102842 - 8(163)(78,75)
7(4,90)(4,46)

2) Phuang trinh héi quy:

aszY . (0, 99)(4 46) 0,90

-099

N 4,90 ,

b=Y-a-X = 78,75 (0,90)(163) = ~67, 95
Phuong trinh dupdng thing héi quy: Y = (O,QO)X - 67,95
Phuang sai héi quy: |

S%x = 5—-%(1»- Rz)s%

.
S = %(1 - (0,99))(4,46)? = 0,4618
Syx =0,68 |
3) Khoang uéc lugng cia Y:
Vé6i: Xp = 1610m, ta cé: ,
Yo = (0,90)(161) — 67,95 = 96,95cm

Y=Y, +0Syx [1+ 1+ E2XS
n (n—l)Sx

, (163- 161)2
Y = 76,95 + (2, 45)(0,68) ﬁ b
(245X \ 8" w497

(Gié tri C doc trong béng Student (6), cdt 0,05)
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Y =76,95 £ 1,79cm

[8] Do chiéu cao bung X(cm) va trong lddng tré mdi sinh
Y(gam) cia 100 sarf phy, réi rat gon s8 liéu qua phép ddi
bién s8:

_ Y -3200

200

Ta tinh duge: ) x = 54 ; )y = —60

3 x%=560; Y xy =270 ; Y y® = 350

1) Ngudi ta cho rang trong lugng trung binh tré so¢ sinh 1a
3000gam. Hoi: két qud quan sat c6 phu hgp véi gia tri
cho bi&t khong? (K&t luan véi o = 5%)

x=X-30;

2) Tinh hé s tuong quan thuc nghiém R(X, Y) gitta chiéu
" cao bung va trong lugng tré so sinh. (X, Y) thuc su c6
tuong quan khong? Két luan véi o = 5%).

3) Tim phuong trinh dugng thing hdi quy cia Y theo X.

4) Theo Johnson thi phuong trinh dudng thing hdi quy cda
Y theo X la:

Y= 155(X — n), n 14y gi4 tri 11 hay 12 tuy theo d5 lot.

5) Mot san phu dang chuyén da c¢6 bé cao bung 1a 36cm thi
dda con cb trong lugng nhe nhat la bao nhiéu véi dp tin

cdy 99%.
BAI GIAI
= —Z— =—— =054
n 100
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2 _ ;2 _ 2
S§=Zx nx__560-1000,54)° . 5co,
n-1 99

S, = 15,3620 = 2,3156
X = 30 +x = 30,54
S% = s2 = 15,3620

-2
o2 - Y y® -ny g2 _ 35010000, 60)°
y n-1 7 99

S, = J3,1717 =1,7809

Y = 3000 + 200y = 3080g

= 3,1717

s% = 200% - 82 = 126868,6869

Sy = \/1268_68, 6869 = 356,1863¢g

1) Ta c6 bai toan kiém dinh: -
H: Muy, = 3000g
H:py = 3000g

- 131 -



3080 - 3000
T="ggs 2%

V100
Néu H ding thi T ~ Student (99). Do dé:
o +0,05=P(T|>C[H) > C=196

Két lugn: Vi |T|>C nén ti¥ chéi H, nghia la
Hy ?‘-3000g

2) Tinh hé s tugng quan thuc nghiém:

Yxy-n-x-y

R(X,Y) = R(x,y) =
R(X,Y) = R(x,y) (n-DS,S,

270 - 100(0,54)(-0,60)

R(x,Y) = = 0,74
99(2,32)(1,78)

3) Phuong trinh héi quy:

356,1863

a= R—S—X— = (0,74)(
S 2,3256

X
b=Y-a-X = 3080 -(113,83)(30,54) = —396, 37.

Phuong trinh dudmg thing héi quy: Y = (113,83)X -
396,37 ' |

4) Ta c6 bai toan kiém dinh:

H:a =155
K:o %155

Jz 113,83

n-1 2va2
1-R5)S
2( ISy

2
Sxy =
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-9 (1 (0, 74)2)(126868 69) = 57981,06

98
Syx = ,/5798'1, 06 = 240,79
...1-
. T={a~ay Sx 1
(2 -20)8x 5~
7 - (18,83 -155)2,3156)/99 _ o
240,79 |

Néu H ding thi T ~ Student (98), do dé:
@ =0,05=P(T|>C[H) = C=1,96
K&t lugn: Vi |T| > C nén tif chéi H, nghia 1 a # 155, do

d6 phuong trinh héi quy tim duue khéc véi phuong trinh
Johnson. :

V6i Xo = 36¢cm, ta c6: Ye = (113,72X36) — 393 = 3700,92¢ '
Khoéng du tra cho Y & d9 tin cay 99%:

1 (x Xp)?

Y=Y, +CSyyx |1+—
e YX\[ n (n I)Sx

1 . (36 - 30,54)2
100 99(5,3620)

Y = 3700,92 + (2,58)(240, 79)J1 +

Y = 3700,92 + 641,46¢g

Trong lugng nhe nhat cta dda con la:
Y., = 3700,92 - 641,46 = 3059, 46 ~ 3059g
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' VIIL Bai tap XAC SUAT TRONG CHAN DOAN

[1] Mot ba 70 tudi dén kham vi mét, dau & tay va xuong goi,
thinh thodng dau nhéi ¢ nguc. Khdm LS khong cé gi
déng cha ¥, cdc khép khong sung. BS truc nghi ngd bi
SLE (Systemic lupus erythematosus). Vian dé la c6 nén
cho lam ANA test hay khong (Antinuclear antibody).
Nam 1982 Tan et al bdo cdo 1a ANA test c6 sens 95% va
Spec 50% vi ring ANA duong tinh trong nhiéu bénh vé
md lién két va dugng tinh ting theo tudi.

a) Cho ring trong da s8 ba nay ¢6 kha nang bi SLE la 2%.
Néu ANA duong tinh thi kha nang SLE 1a bao nhiéu?

b) Gia st BN nay thém cac khdp bi sung, khi 4y kha ning
SLE trén nhém BN nay tang lén 20%. Tinh kha ning
ngudi nay bi SLE khi ANA*, ANA". ;

BAI GIAI
LR* = _Sens_ _ 0,95 =19
l1-spec 1-0,50
LR = 1-sens _ 1-0,95 ~01
spec 0,50
Ap dung cong thic:
od(posttest’) = od(pretest).LR")
a) od(SLEIANA") = od(SLE).LR*
. _PGOLE) ¢+
1- P(SLE)
0,02
T 1-0,02
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= 0,0388

0d(SLE|ANA™)

P(SLE |ANA")
1-0d(SLE|ANA™)

Il

_0,0388
" 1+0,0388

= 3,7%

b) Lap ludn tuong tu vdi od(Pretest) = 0d(SLE) =

P

Ta dugc két qua:
P(SLEIANA") = 0,32
P(SLEIANA") = 0,025
[2] Mot dng 43 tudi d&én kham tdng quat. Phan tich nudc
tiéu thdy c6 dudng niéu. Ban vifa biét c6 mot test T ding
phdt hién bénh tiéu duong nhu sau: 138 cho T* trén 150
ngudi bi tiéu dudng va 24 cho T* trén 150 ngudi khong bi
tiéu duong. :
a) Tim d¢ nhay, 40 chuyén, duang gid, 4m gia cia T.
b) Bing phuong phép thi méu (T') c6 do nhay 0,80; dd

chuyén 0,96, dem 4p dung cho 2 nhém trén thi gid tri
dodn truéc 1a bao nhiéu néu T' duong tinh.

c) Véi ong nay, néu T duong tinh, ban cho 1a c6 kha ning
90% bi tiéu dudng. Con néu T' ciing duong tinh thi khi
ning bi tiéu dudng 12 bao nhiéu?
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BAI GIAI
138

a) Do nhay =sens=-— =0,927; Am gia = 0,08
: 150
bj chuyén = spec = 126 = 0,84 ; Duong gia = 0,16
"~ 150 |
b) Dung bang 2 x 2:
B* B
T a =120 b=6 , 126
™ c=30 .d = 144 - , 174
150 150 300=a+b+c+d
+R+y
sens = 0,80 = P(T" |B+) _PI@’B)
P(BY)

= P(B*T*) =0,08-P(B")

= 0,80 EQ) = 0,40
300

=a=040(a+b+c+d)
= 0,40(300) = 120
Tuongty: =>b=6;¢=30;d=144

Néu T duong tinh
) +me+ -
pB*|r)= LB T ) _120_ o5 o,
P 126

¢) Néu T duong tinh P(B*)=0,90 = P(B* |T'") = 0,994
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[3] Mgt ba 22 tudi dén khdm vi hdi hop. Kham LS khing
phat hién duge gi. Theo kinh nghiém, trong trudng hogp
nay ban cho la kha ning 20 - 30% bi sa van tim (MVP)
(mitral valve prolapse). ban biét 14 Echocardiogram cé
do nhay 90% va dé chuyén 95%.

a) Néu ba nay c6 Echocardiogram duong tinh thi kha néng
bi MVP 13 bao nhiéu? .

b) N&u Echocardiogram a4m tinh th1 ban tin ba nay khong
bi NVP la bao nhiéu?

BAI GIAI
0,20 1
Chon P(B*) = 0,20 = od(B*) = =—— ==
on P(B") od(B") 50" 4
B* = MVP
LR+ ~_Sens _ 030 .4
1-spec 1-0,95 ’
LR- = 1 -sens - 1-0,90 - 0,105
spec 0,95 .
T = Echocardiogram
a) 0d(B*|T*) = 0d(B*)-LR* = %'1.8 =%

= P(B*|T") = = —=0,82

1+0dB*|T") 1+9. 11

od(B*IT") % 9
+

Vay: P(MVP|T*) = 0,82

b) od(B*|T") = od_(BJ';)-LR'
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= %(0,105) = 0,02625

= PB*|T) = 202615 _ 4 5os6
- 1+0,02615

= P(B™|T") = 09744 .

[4] Mot xét nghiém chdn dodn c6 dd nhay 90%, d¢ chuyén
95%. Tinh gia tri tién doan trong bang sau day:

Prevalence | Predictive value | Predictive value

of positive test | of negative test

0,1% 0,018 0,001 '
1% 0,154 0,001
. 2% 0,269 0,002
5% 0,486 0,005
10% 0,667 0,012
20% 0,828 - 0,026
50% 0,947 0,095
80% 0,986 0,296

BAI GIAI

" Prevalence = P(B*) ‘
Predictive value of positive test = P(B*|T") = PV*
Predictive value of negative test = P(B*|T") = PV~
PV* = P(B*|T")

_P(B")-P(T"|B")
P(T*)
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_ P(B*) - sens
P(B*)-sens+ (1 -P(B*)- (1 -spec)
PV* = 1
1+ LP®BY) 1-spec
P(B"‘) sens .
PV~ =P(B'|T")
_P@®")-P(T"|B")
P(T)
B P(B*)(1 - sens)
P(B*)(1 —sens) + (1 - P(B")) - spec
PV" = 1 '

1+ 1-P(B*)  _spec

~ P(B%) 1-sens
Thay s& vao ta s& c6 két qua trong bang.

[5] Trong mt dan sé phu nit c6 4% bi K vi, 20% c6 hut
thudc, 3% cb hit .thudc va bi K vi. Mot phu nit dén tir
dan sd d6, tinh xdc sudt ngudi nay bi K vi hodc cé hit
thudc hodic c6 ca hai. :

, BAI GIAI
bit: K : bién c6 bi K v

H : bién ¢ c¢6 hat thude.

P(K) -=0,04
P(H) =0,20
P(KH) = 0,03

Bai to4n yéulca‘\u; tinh P(Ku H)
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(6]

P(KUH) = P(K) + P(H) - P(KH)
= 0,04 + 0,02 - 0,03
= 0,21

P(KUH) =021

Mot ngudi dén khdm vi s6t. Theo téng két cia phong
kham thi nhitng bénh nhan nhu vay c6 thé do: cAm ctm
30%, thuong han 10%, sét rét 20%, viém dudng hé hap
30%, con lai 1a do bénh khac.

a) Tinh kha ning ngudi nay bi sot rét?

b) Kham LS thdy ngudi nay cé lach to. Biét rang ty 1é lach
to trong sot rét 1a 70% con trong nhilng bénh khong
phai sét rét 12 20%. Tinh kha ning ngudi nay bi sot rét
khi khdm LS thiy c6 ddu hiéu lach to?

¢) Cho lam xét nghiém (XN) K (CTM), két qua K duong
tinh (bach ciu tang). Ty 1& bach ciu ting trong cac bénh
trén theo thd tu 1a 0,5; 0,2; 0,4; 0,8; 0,7. Tinh kha ning
ngum nay bj sot rét khi dya vao két qua K?

d) Cho ham XN H (Tim KSTST), két qua H duong tinh. Gid
st phong XN cho biét, Ti 1& H duong tinh trong cac bénh
trén theo thda tu la: 3%; 5%; 80%; 5%; 4%. Tinh kha
ning ngudi nay bi SR khi biét thong tin nay.

e) Néu két hgp LS va XN thi kha ning ngudi nay SR 1a
bao nhiéu? Cho ring cac thong tin trén LS va CLS la

- doc lap. '
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- b) Ta c6: P(SR) = 0,20 ; P(LT ISR) =0,70

P(SR|LT)

BAI GIAI

a) Khi chua c6 théng tin gi v& LS va CLS, chi phén do4n
theo tong két cia phong kham: P(SR) = 0,20

P(LT,ST%) =0,20

_P(SR)- P(LT|SR)

P(LT)

P(SR)- P(LT|SR)

" P(SR)- P(LT|SR) + PGR)- P(LT[SR)
0,20,7)

_0,14
030

P(SRLT) = 0,47

¢) P(SR|K) -

7 0,2(0,7) +0,80,2)
= 0,47

_ P(SR)- (K|SR)

P(K) | _
Bénh Di |PMD) |(PK|D,) |PDy. PE|D,)
Cam D, [030 [050 0,15
. Thuong han | D, 0,10 0,20 0,20
Sét ret D; 020 |040 0,08
Viemhohdp |D, [030 |0,80 0,24
Bénhkhéc  |D; [0,30 |0,70 0,07
| 0,56
P(K) = ) P(Di)-P(K|Di)
= 0,56 -
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PERIK) - T PKSR)_020040) 008_008
P(K) 056 056 056

d) Tuong tu ta tinh:
_ P(SR): P(H|SR)

0,143

P(SR|H)
~ P(H)
_ 0,2(0,80)
0,193
= 0,829
e) Pat: A = SR|LT = P(A) = 0,470
B = SRK = P(B) = 0,143
C = SR|H = P(C) =0,829

P(AUBUC) = P(A) + P(B) + P(C) — P(AB) — P(AC) -
P(BC) + (P(ABC)

= 0,47 + 0,43 + 0,829 — (0,47)(0,143) —
(0,47)(0,829) — (0,143) (0,829) + (0,47)
(0,143)(0,729)

= 0,992

[7] Trong mdt dan sd ty 1& bénh B la 0,23; ty 1& cé triéu
ching C 1a 0,20. Mat ngudi dén tif dan sé khong cb triéu
chimg C, tinh kha nidng ngudi nay bi bénh B khi bict
thém:

a) Ty 18 c6 tridu chung C va bénh B 1a 0,18.
b) Trong s6 nhilng ngudi bi bénh B, ty 16 C chiém 78%.

" ¢) Nhimmg ngudi khong bi bénh B va khong ¢6 C chiém ty 18
75% trong din so. '
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BAI GIAI
Ta c6: P(B) =0,23;P(B) = 0,77
P(C) = 0,20 ; P(C) = 0,80

Yéu cu bai tedn: PBIC) = ?

a) P(CB) = 0,18
— c ~ P(B)-PCB
p@|c) = PEQ _ P®)-PC|B
PC PO
P(B) P(B)'( P(BC)’)
= 1-P(CIB))} = —11 -
P(C )( ©|B)) P(C) P(B)
_ P(B)-P(C) _0,23-0,18
" P@© 0,80
= 0,0625
P(B|C) = 0,0625
b) P(CIB) =0,78
= P(C[B) = 0,22
— c .P(C|B
p@|C) = 2BO _ DB PCIB)
: P(C) P(C)
_ 0,23(0,22)
‘ 0,8
= P(B|C) = 0,063
= P©-P@B[C)

¢ PBC =075
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~ PBC) =1- LY _1_ 075
- P(C) 0,80

P(B|C) = 0,0625 ‘
[8]a) Tinh ty 1& sinh trai 12 %4 . Sanh bao nhiéu 14an thi kha
ning sinh trai it nhat 1a 90%.

b) Ban c¢6 § dinh "sinh dugc chédu trai thi ding!". Trong mot
dan s6, néu cdc cip vg chong déu c6 ¥ dinh nhu vay thi
s8 cip khong chiu "dimng lai & 1 hoic 2 con” chiém ty 1é
1a bao nhiéu? ' '

c) Ban c4n 10 cip vg chdng chiu hop tdc dé nghién ciu vé 1
ch& dp "An udng nhim sinh con trai" (?). Trong diéu kién
han ché sinh dé thi ty 1& hgp tdc 1a kh4 cao: 60%. Tinh
XS ban phai mai 20 cip méi duge 10 cap chiu hop tdc?

‘BAI GIAI
a) Ty, To, ..., Tk bién ¢6 sinh 1an tha k ¢6 con trai, k € N

A =T, T2 ... Tk bi&n c§ sinh k 14n khong ¢6 con trai.

_ o _ 1 k
P(A) = P(T1, T2 ... Tk) = (E)

A: bién ¢b c6 con trai trong k 14n sinh.
P(A)=1-P(A)=1- (5)

Pé cho:



) k
P(A)>0,90 = 1- (-;-) >.0,90
Kk
o (lj <0,10
2
k . Ig (0,5) <1g (0,10)
—,0,3k <-1

k>4
b) X: S6 1an sinh cho tdi lic duge con trai

X=1:>P(X=1)=-;-

X=2= PXX) = PX)- P(X)=§-%=%
X |1 2 3 4 I
(L 1 1L [ 2Px) -
n
11 1 1-(3)
EP(X)—§+—4-+ 5 1_% =1

PX<2)-= l 1
2 4

3 1
PX>2)=1-PX<2)=1-—-==
X >2) ( ) 11

Ti lé nhitng cép v¢ chdng khong chiu dimg lai 1, 2 con
chiém ty 16 25%.

¢) X s8 cdp chiu hgp-tdc khi mdi 20 cap:
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(9]

X ~B(20;06) = p,=np=12

2

ox =npq = 4,8
= o, =219 _
PX = 10) 4 P 9’5_123){_12510’5_12 ‘
2,19 2,19 2,19

= (1,14 <u <-0,68)

= ®(1,14) - ©(0,68)

- 0,873 - 0,752

- 0,12
Kha nang ¢6 ding 10 cap chiu hgp téc khi mai 20 cap 1a
12%.
S6 bénh nhan dén phong khdm vdi mic do trung binh 4
ngui/ giv.

a) Tinh kha nang ¢6 ding 10 ngudi dén kham trong khodng

tit 8 dén 10 giv sang?

b) Néu BS ban diém tdm trong 30 phit, thi khd ning
khong c¢6 bénh nhin nao dén kham trong 30 phit dé 1a
bao nhiéu?

¢) Du dodn xem c6 bao nhiéu bénh nhan dén kham lic BS
ban diém tam?

BAI GIAI
X S8 ngudi dén kham trong khoing 8 dén 10 gig.
a) Thoi gian: 10 — 8 = 2 gid.
Trung binh s8 ngudi dén kham trong 2 gio:
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7\.1=4X2 =

~8ox . '
X, ~#0y) =58 x-19..
x!
-8 ql0 10
PX,=10) =28 _ 18 _ 009
10! e 10!
o s . 1 . ‘ 1
b) Thei gian 30 phit = > giot = Ay = 4~-2—= 2
-29x
XZ'-ﬂ)(lz) :c 2 )
x!
1 1
PXq =0 = =——=0,135
X2=0 = =738

0) E(Xp) = Ag =2
C6 hai ngudi dén kham trong thdi gian BS diém tam.

[10) S8 n/b d&n khdm thudng bi 1 trong 3 bénh M;, Mg, M3,
v6i xdc sufit 0,4; 0,4; 0,2. P& A, BS dung 3 XN E,, E,, Ej,
ma két qud s& 12 + hay - (ky hi¢u la 1 hay 0). Ta goi
 Profil symptomatique S cla 1 b/n, chdng han E; = 0,
E;=1,Ez3=01a S (010).

1) S profil c6 thé c6 1a bao nhiéu?

2) Cho biét P (S|M;). nhu sau:
P(101[M, ) = 0,5; P(001|M,) = 0,4 P(010|M,) = 0,1
P(100|M,) = 0,8; P(000|M,) = 0,2; P(111|M,) = 1

Hoi hai xdc sudt P(100/M,), P(110/M;) cé gia tri 12 bao
nhiéu? '
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3) Theo y Anh, Chi lién tiép thuc hién 3 XN nay ¢6 cho
phép A chic chdn (khéng nham) hay khéng? tai sao?

4) Mot b/n dén kham c6 E; 4m, khd ndng ngudi nay bi Ms,
M., M, 14 bao nhiéu?

Kha niang 3 bénh d6 12 bao nhiéu néu b/n nay cé XN tha
21a duong?

5) Theo ¥ Anh, Chi liéu ¢6 mdt A chic chdn bing cdch chi
can 2 XN? Néu c6, 2 cai nao? Néu khéng, tai sao?

BAI GIAT
1) Dang téng quat clia mot profil: S(E;, Ey, E;) trong d6 E;

14y hai gi4 tri 0,1. Do dé6 bd ba E,, E,, E3 1Ay 2x 2 x 2 =
8 profil cé thé co:

000, 100, 010, 001, 110, 101, 011, 111
MGbi profil 12 mét bién co vé két qué xét nghiém. .
2) Ta cé6:
e P(101]M,) = 0,5; P(O01|M,) = 0,4; P(010|M,) = 0,1

Hay:
M; | 101 001 010
P 0,5 0,4 0,1 1
. P(100|M2) =0,8; P(OOOIMZ) = 0,2

M, | 100 000
P |08 02 |1

e PIIM,) =1
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Ms | 111 |
P | 1 |1

Téng X/S trong mdi khong gian miu déu bing 1.
Do viy: P(100[M,) = 0 va P(110]M,) = 0

3) Bang chdn dodan Mi dua vao S(E,, Ep, E;):

S {000 | 100|010 | 001110} 101011 | 111
A
M, ‘1o (o o1 {04 (0 |05 {0 0
M, 10210810 Jo {0 |o o |o
Mg o (o |o o |o o (o |1
Két luén Mg M2 Ml Mx M] M3

Vdi két qua 3 xét nghiém E;, E;, E; ta c6 k&'t ludn ngudi
nay c6 bénh M; hay khéng. Khéong c6 su nham lan hay
chong chéo trong chin dodn: Mdi profil S cho ta mét

chin doan cu thé. ‘ '

4) Yéu céu cau toan: P(M;|E, = 0) =?

a)
. POM, [E, =0) = T P = o[My)
P(E, = 0)

_ P(My)-P(0*#[M))
T PE;=0)

P(M;) = 0,40

P(0+*|M;) =P(010[M;)+ P(001|M;)

=0,1+0,4=0,5
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P(E, = 0) = P(M;)  P(E; = 0|M;) +
+ P(My) - P(E; = O|My) +
+ P(M3) : P(El =ﬂlM3) ,
= 0,4(0,5) + 0,4(0,2) + 0,2(0) = 0,28
PM,; |E; = 0) = 9-'!4—%5—3 =0,714
_ P(My)-P(E; =0|Mg)  0,4(0,2)
~ PE;=0) 0,28

P(M, IE1 = 0)

= 0,268

POM, |B, = 0 - T 0a) PE; = 0[My) _ 0,4(0)
P(E; =0) 0,28

-0
b) Yeu cdu tinh: P(M; |E; = 0, E, = 1) = P(M; [01) :
| P(M,)- P(01 *|M,) |

P(M, |01 = 0) =
(M| ) P(01)
=0,1+0=0,1

P(01+[My) =P(010|My) + P(011jM,)

=0+0=0
P(01*|M3) = P(010|M;) + P(010|Mj)

~0+0=0
P(01) = P(M,)- P(O1|M;) + P(My)- P(01|M,) +

+ P(M3)- P(01[Mjy)

~ 150 —



=0,4(0,1) + 0,4(0) = 0,2(0)

=0,04
P4 0D = P(Ml).P(01|M;) _040Dn
P(01) . 0,04
P(M;[01) = PM,) POLM,) _ 0,40) _,
P(O1) 0,04
4) Theo gia thiét bAi-toén, ta c6:
Xét nghiém Chén doan
E1 E2 E3 ) A
0 0 0 My
0 0 1 M;
0 1 0 M,
1 0 0 M,
0 11 1 Khéng bi M
1 0 1 M;
1 1 0 Khéng bi M
1 1 1 M,
Ta coé:
~ ChdndodanlaM; néu E;=0 E3= E;=0
. Ea=1 E3=0 E;=1
‘Eoa=0 E3z= E,=1
hay E2 * E3 . E1 tf.ly )”

— ChédndoanlaManéu E3=0 Ez=1 E;=0
‘Eg=0 Ez=0 E;=1
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hay E2=0 E3=0 E;i=tuyy
~ Chén dodn la Manéu Eo=1 Ez=1 E;=1

hay Eg=1 Ez=1 E;=tuyy
(ViP(Eg=1E3=1E; =0)=0)
Vay chi cdn 2 xét nghiém Eg, Es 12 dii dé A M thudc type
nao:

P(M, |E; # Eg) =1

P(M,|Ey = By = 0) =1

P(My[Ey = By = 1) =1

[11] Bénh A ¢6 3 thé Ay, Ag, A3 véi ty 18 1a ¥; 14, 14 trong
dan sd. D& chdn doan bénh A ta dung XN E,;. E; cho
duong tinh 10% néu 1a A;, 20% néu Ay, 90% néu Az

1) Kha ning E1 cho Am tinh 461 v4i mét ngudi bi bénh A 1a
bao nhiéu?

2) Mot ngudi bi bénh A véi két qua E; duong tinh thi kha
niang bi A, A,, A; 14 bao nhiéu?

3) Néu E; am tinh, lam tiép E,, E, déc 14p véi E; b4t chap
A § thé nao. E, duong tinh 12 5% néu A;, 80% néu A,,
3% néu As. Hoi E;, E; ¢6 doc 1ap vdi bénh A hay khong?

4) Ngudi ta chon luat quyét dinh nhu sau: Néu Ej ta chon
As; E7 va Ej chon Ag; E] va E; ta chon A;. Bang sao
day cho biét thiét hai gay ra do sai sé6t trong chan doan.
Hoi thiét hai trung binh giy ra do quyét dinh do 1a bao
nhiéu? '
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FORME VRAIE

. A1 Az A3
At 0 1 2
DIAGNOSTIC A, 1 0 1
- As 2 1 0
'BAI GIAI
'1) Tinh P(E]):
P(E7) = 1-P(E)) o
P(B}) . =P(A)-P(E]|A)+P(Ay) P(Ej|A,) +

+ P(Ag)-P(Ef|A,)
1 1 1
=—(0,1D)+=00,2)+=(-,9
5OD+2(0.2)+2(9)
=0,383
PE]) =1-0,383=0,617

_ P(Ap)-P(E]A)
P(E})

2) P(A, [E])

30,1

"~ 0,038
1

- 6(01 2)
0,038
1

"~ 0,038

0,13

P(A; [ED) - 0,087

= 0,783

P(Aq lED)

. 3) Eg ddc lap véi E; bat chdp A ¢ thé nao
< P(E1E3|A;)=P(E] [A})-P(E3|A))
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Taco: PE{ES|A;) = P(E |Ay)- P(ES[A;)
(1 - P Ay PCES A
= (1~ 0,1)(0,05) = 0,045
Tuong tu: P(EJES|A,) = P(E] [A2) P(E§]Ap)
- 0,8(0,8) = 0,64

=0,1(0,03)

P(ETE} A
(E7E3 |A3) - 0,003

Pé chimg minh E,, E; c6 doc léé hay khong, ta chiing
minh: :
E{,E; doc lap < P(E{E3) = P(E])P(E3)
Vi riing A, B déc lap < A,B doc lap
< A,B doclap
< A,B doc lap
P(E{E3}) =Y P(A)-P(E[,E|A)
- é(o, 045) + %(0, 64)+ %(0, 003)
=013
Con: P(E])-P(E;) = 0,617(Y P(A))- P(ES|A)))
| = 0,617(0,618) = 0,104
Vay: P(E{E$) # P(E])-P(E3) nén E,, E; khong doc lap.

4) Dya vao luit quyét dinh ca dé bai, ta cé:

- 154 -



Néu Ef = c};gn Aj; = sai s6t ¢é thé 1 Ay, Ay
Do dé t;hiét hai la:
2P(A;-E]) + 1P(AoE])
= 2P(A;)-P(E] |A;) + 1P(A)P(E] |A5)

. 2(%)(0, D+ 1(%)(0, 2) = 0,113 don vi thit hai.

Néu Ef E} chon A, = sai s6t Ay, A
Thiét hai Ia: '
1P(A, -Ej E§) + 1P(A3 - E] E3)
= 1.P(A,)-P(E, Ej|A,) + 1P(Ag) - P(Ef Ej |A,)

—1 (2) 004‘\+1(3) 0,003 = 00235dv

N&u Ej E; chon A; = sai st Ag, Ag.
Thiét hai la:
1-P(E] E; - Ap) + 2- P(E EzAg)
= 1P(A,)-P(E{E; |Ag) + 2- P(Ag)(E] Ez |A,)

=1. ( ) P(El |A2) P(E2|A2)+2( ) P(El |A3) P(Ez‘Aa)

=1- ( ) (0,80) - (0, 20)+2( ) (0,10)-(0,97)
=0,0913
Téng thiét hai: 0,133 + 0,0235 + 0,0913 = 0,248 dv.
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[12] Trong dan sé bénh.M., BS tu hai liéu 2 triéu ching S; va
S, lién quan hay khong? BS quan sit ngiu nhién 300
ngudi bénh M, két qua nhu sau:

Si: 0 1
S2: 0 15 105
1 72 78

1) Lam cdch nao BS test su lién quan 2 triéu ching d6 cda
bénh nay?

2) Véi test da chon, nhiing gié tri nao cia ngudng y nghia o
c6 thé giip két luan?

3) Tim KTC 95% vé ty 1& b/n M c6 cd 2 triéu chitng S; va S,
trong dan s6. -

4) Mot ddng nghiép cho rang su lién hé S;, S; xay ra do su
kién 12 bénh M ¢6 2 type khiac nhau 1a M; va M,, nén
ong cho ring né&u luu ¥ didu nay thi sy lién hé S;, S, s@
khong con.

D& ¢/m, ong ta dua vao mAu vira rbi, phin M ra 2 dang
M], Mg va theo Sl, Sz.

M1 M2
Sl 0 1 Sl 0 1
Sy 0 27 93 S 0 18 12
1 11 35 e 1 61 43

hay giap ong ta thuc hién phép kiém dinh va k&t luan.
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5) Dua vao quan s4t trén, ngudi ta két hop cd 3 bién S;, S,
va M, ching han kha ning 1 b/n khong cé6 S;, S; va bi
M 1a 18/300.

Néu dung Sl, S; dé chdn déan bénh M;, M; khi biét 1a bi
M. Anh, Chi cho biét kha ning bi M; hoiic M; khi:

Khong c6 S; 14n S,. ".C6 S; khong S,.
Khong S; ¢é S,. Cbéca S; va S,.
X4c sudt sai s6t trong A theo cdch nay 1a bao nhiéu?

6) Mit khic nguoi ta dé ¥ téi ham lugng cholesterol (X)
trong mdu, thdy cé sy khac nhau gitta M; va M,.

Cho biét: X; (M) ~ N(1,5; 0,25); X, (My) ~ N(2,5; 0,25).
Hiy néu 1 cdch A thich hgp khi dua vio ham lugng ¢la
> S ~ -

Chén doan theo cdch nay c6 tot hon A theo S;, S, trén”
day khong?

7) Anh, Chi cho riing con mdt cdch A tot hon nita bang céch
dua vao cd 3: S;; S, va X?

. D& c6 céch A dua vao cd 3 bién nay thi ta cin biét nhing
y&u t& khiac ma khong c6 trong bai toan nay. Yéu t6 nao?

BAI GIAI

1) Dung test ¥%(1) dé ddnh gid sy doc lap cta hai triéu
ching: S;, S,.

2) Vdi test x%(1) néu trén, ta cé Q; = 10,21.
Véi bang x° ta c6: 10,8 > 10,21 > 6,8
= 0,001 < P - value < 0,01
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Véi ngudng o = 0,05 hodc o = 0,01 thi P — value < o nén
bac héo Hy = S;, S, ¢6 phu thude.
78

3) Voi f = = P =0,26+1,96/0,26-0,74/300

P= 0,26 = 0,05

4) Ding test xgzl) cho ting dang M;, M, dng véi tan s§
quan sat dau bai da cho.

Tinh ra ta co6:

Q, = 0,038 = 0,016 < 0,038 < 0,45
: = 0,50 < p value < 0,90
_ = chapnhan H,
Q2 = 0,017 = 0,016 < 0,017 < 0,45
= 0,50 < P-value < 0,90

' = ché’ﬁ nhian H,
S,, S, doc lap trén timg dang bénh M;, M,.

5) Dung 3 bién S;, S;, M; mdi bién c6 gia tri 1a S,(0, 1),
S9(0, 1), M(M;, My).

P(Sfy Si: M2) = P(O) O’ MZ)

18
300

Khi biét 1a bi M, ta dung bang s& liéu dau tién d€ tinh
céc x4c suat lién quan S,, S..
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Véi (S;, Sy): (0,0), (0,1), (0,1), (11) ¢ng v6i mdt bd gia tri.
(S1, Sp) ta tinh P(M, [S; Sy). va P(My[S; S3) chon M; nao

Gng vdi x4c suat cao nhat.

Khong ¢6 S; 14n S; < S7S; =(0,0) -

P(M,) - P(0,0|M,)
P0,00

P(M;;0,0)
P(0,0)

P(M, [0,0)

= 0,60

P(M,;0,0) 18

P(M;[0,0) ~5(0,0) T

= 0,40
= Chon M,;.”
Tuong tu:
P(M;;1,0) _ 93
P(1,0) 105
= 0,88

P(M,;10) _-12
P(1,0) 105

S{S; : P(M, [1,0)

P(M,|1,0)

= 0,11
= Chon M;.
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P(M;;01) _ 11

e S7SH: P(M,|0,1)

P(01) 72
= 0,15
P(M, 0D = E%/I(_(Z’)_il_o).l). _ %
=+ 0,85
= Chon M,. |
. S{S5: PO = F.%@(‘i.s_ll -3
= 045
POM, 1D = _f_’%‘(_%l? -2
= 0,55
= Chon M,.
Bang chon M; theo gié tru S; Sa:
S:S.  Chon
00 M,
10 M,
01 M,
11 M

Vay chon M, khi S; = 0 vA My khi S; = 1 chdp nhan S;:
Chi can mot xét nghiém S; 4G d€ chdn dodn M;,

X4c suat sai theo cAch chdn doan nay: .
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S2 A  Sythat  X/S sai
0 MI Mz 105
- M, M, . o1

@ = P(M;[M,)?

ot

= P(S,=0[M,)
P(S, = 0,M,),
P(My)

30
134

= 0,224
w = P(My|M,))?

P@S, =1,M;)
= P(52=1!M1)=__%Z_M;)_L
_ 46

166
= 0,28

Xéc sudt sai o; 12 qué 16n, xdp xi 25%.
6) D& A 1a M, hay M, c6 thé dva vao X

Do tinh d6i xiing ctia ham mat d§ X trong hai bénh M;,
M; nén xdc suit sai s6t 1a nhu nhau va béng:

=0y =PX>22)

- P x—1,522—1,5
L 0,6 0,5
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=Pu>1)=0,159 = 16%

Sai sét_trong cich chdn dodn dua vao ham lugng X nhd
hon cach chian doan trén. :

M,

7) Chén doan dua vao (S, S;, X) trén 1y thuy&t 1a tot hon (it
sai s6t hon). . '
Nhung cidn phdi bi€t ham phan phdi xdc sudt ba bién
(S, Sz, X) ho#ic ham phén phdi (S;, S;) va phan phéi cia
X doc lap véi phan phai (S;, Sy).
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