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LOI GIOI THIEU

Thue hién mét sé dieu cia Ludt Gido duc, Bé Gido duc & Pdo tao va B Y té dd ban hanh chuong
trinh khung dao tao Bdc si da khoa. B6 Y 1é t6 chirc bién soan tai liéu day — hoc cdc mon co so va
chuyén mon theo chirong trinh trén nham timg budc xdy dung bé sach dat chuan chuyén mén trong cong
tdac dao tao nhan lyc y té.

Sdach XAC SUAT THONG KE duwoc bién soan dua vio chwong trinh gido duc cua Truong Pai hoc Y
Ha Noi trén co so chwong trinh khung da dwoc phé duyét. Sach dwoc TS. Pang Puwc Hau (Chu bién), TS.
Hoang Minh Hdang bién soan theo phwong chiam: kién thirc co ban, hé thong; néi dung chinh xdc, khoa
hoc, cdp nhdt cdac tién bé khoa hoc, ky thuadt hién dai va thuc tien Viét Nam.

Sich XAC SUAT THONG KE di dwoc Héi dong chuyén mén tham dinh sach va tdi liéu day — hoc
chuyén nganh Bdc st da khoa ciia B Y té tham dinh nam 2008. BJ Y té quyét dinh ban hanh tai lidu day
— hoc dat chudn chuyén mén ciia nganh trong giai doan hién nay. Trong thoi gian tir 3 dén 5 nam, sdch
phdi dwoc chinh Iy, b6 sung va cdp nhdt.

B§ Y té chdn thanh cam on cdc tac gia va Hoi dong chuyén mén tham dinh da givp hodan thanh
cuén sach; cam on PGS.TS. D6 Van Diing, ThS. Nguyén Phan Diing di doc va phdn bién dé cuon séach
som hoan thanh, kip thoi phuc vu cho cong tdc dao tao nhan lyc y té.

Lan dau xudt ban, chiing t6i mong nhén duwoc ¥ kién dong gop ciia dong nghiép, cdc ban sinh vién va cdc
doc gia dé lan xudt ban sau séch duoc hoan thién hon.

VU KHOA HOC VA PAO TAO-BO Y TE
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LOI NOI DAU

Ly thuyét xdc sudt va thong ké phat trién manh mé trong thé ky XX. Vao nhitng nam ciia nira cudi
thé ky XX, xdc sudt thong ké dwoc p dung réng rdi trong nhiéu linh viee, trong dé c6 kinh té, xa hoi, diéu
khién hoc va sinh, y hoc. Ngay nay khong mét cong trinh nghién ciru nao ma khéng sir dung cdc phirong
phdp thong ké khi xvr li 6 liéu.

Tir nhitng nam 60 ciia thé ky truée, bp mén Todn da giang day xdc sudt thong ké cho cdc sinh vién y
va hiedng dan xie Iy s6 liéu thu dwoc trong cdc nghién citu. Sau nhiéu nam giang day va g dung, néi
dung ctia cuén sach dan hinh thanh va dwoc chon loc, né ciing chinh la ngi dung cho lan xudt ban nay.

Bai gidng xdc sudt va thong ké dwoc viét lan ndy theo chwong trinh Pai hoc dai cuong ¢é mé rong
va ndng cao. Cudn sach khéng nhitng cung cdp cdc kién thirc co ban vé xdc sudt thong ké ma con dwa ra
mét s6 vi du vmg dung gan giii va thiét thuc vé xdc sudt thong ké trong y hoc. Noi dung ciia cudn sach la
tai liéu hoc tdp cho sinh vién hé bac st da khoa va déng thoi ciing co thé la tdi liéu tham khao cho hoc
vién sau dai hoc, cho cdc can bg giang day xdc sudt thong ké trong nganh y va cho nhitng nguoi can xir
Iy 56 liéu trong cdc nghién ciru y hoc.

Véi thoi lwong 45 tiét, bai giang xdc sudt va thong ké bao gom hai phan chinh la xdc sudt va
thong ké. Xdc sudt lam cho ta hiéu ré hon vé khd nang xudt hién cia cac hién twong ngau nhién ciing
nhir cdc quy ludt xdc sudt ciia chiing va nho dé gitp ta danh gia ding, phan dodn diing hon vé cdc hién
twong ngdu nhién. Thong ké givip xir Ii $6 liéu tir @6 c6 thé so sanh danh gia ding vé hiéu qud chan
dodn va diéu tri ciia cdc phwong phdp, gép phan dwa ra cdc khuyén cdo vé chan dodn va diéu tri.

Khi doc tai liéu nay can co cac kién thirc co ban vé gidi tich, cdc kién thurc do dwoc trinh bay trong
cdc sdach toan cao cap phan gidi tich.

Ung dung xdc sudt thong ké vao thuc tién, ddc biét la trong y hoc, la viéc lam rat quan trong va can
thiét. Viét tai liéu nay ciing la mét phan mong méi ddp vmg yéu cau trén. Tuy vdy ddy ciing la viée lam c6
nhiéu khé khan, khi dwa cdc 1y thuyét todn hoc rat chdt ché va chinh xdc vao vmg dung trong mot nganh
khoa hoc mang nhiéu tinh chii quan, cd biét va khong dong nhat. Véi thoi gian va kha nang ¢é han, chdc
chan gido trinh khé tranh khéi nhitng han ché va thiéu sét. B6 mén Todn va cdc tdc gid rat mong nhin
duoe sw déng gop v kién ciia ban doc.
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Loi gioi thiéu
Loi n6i diu
Chuwong 1 Xdc sudt
Bai 1. Tin suit
1. Tap hop
2. Cong thirc dém cac mau (giai tich t6 hop)

3. Tan suit
Cau hoi luong gia
Bai 2. XAc suit
1. Pinh nghia
2. Cong thire tinh cac xac suét

Cau hoi luong gia.

Bai 3 Quy luit xic suét ciia dai lrgng ngiu nhién lién tuc

1. Ham mat d6 x4c suat va ham phan phdi x4ac suat

2. Céc dic trung cua dai lwgng ngau nhién

3. Quy luét chuén (gauss — laplace )

4. Cac quy luat khac
5. Gia tri téi han
Cau hoi luong gia

Bai 4. Quy luét xéc suit ctia dai lwong ngiu nhién roi rac

1. Quy luat nhi thirc — bernoulli

2. Quy luat poisson

3. Quy luét siéu boi
4. Quy luat da thirc
Cau hoi luong gia
Bai 5. Luit s6 16n
1. Bat ding thirc trebuseb
2. Dinh 1y trebusev
3. Pinh 1y bernoulli
Chuong 2 Thong ké
Bai 1. Tham s6 méu

1. Cac khai niém

2.Sap xép so liéu

3. Cac tham s0 mau

Cau héi luong gia

Bai 2. Kiém dinh gié thiét thong ké
1. Gia thiét va ddi gia thiét
2. Piéu kién

3. Tinh gi4 tri ciia dai lwong ngiu nhién

4. Tra gié tri to1 han

5. Cac xac suat cua bai toan kiém dinh

Bai 3. So sanh phwong sai, so sinh trung binh ctia hai bién chuin

1. So sdnh phuong sai
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2. So sanh hai trung binh 1Y thuyét

3. So sénh tung cap

Bai 4. So sanh cac trung binh cac bién chufln, kiém dinh gia tri trung binh ly thuvét

1. So sanh cac trung binh céc bién chuin (phan tich phuong sai)

2. Kiém dinh gi4 tri trung binh 1y thuyét

Cau hoi luvong gia

Bai 5. So sanh céc ty 1¢ va kiém dinh tinh déc lip

1. Cac budc

2. Cac bai toan

3. Cong thirc tinh nhanh
Cau hoi luong gia

Bai 6. Ki¢m dinh quy luit x4c suit ciia dai lwong ngiu nhién

1. Kiém dinh quy luét nhi thitc ctia dai luong ngiu nhién x

2. Kiém dinh quy luat chuén cua dai luong ngau nhién x

Bai 7.Kiém dinh gia tri cia xac suat

1. Ubc lwong cua xéc suit
2. Kiém dinh hai phia

3. Kiém dinh mét phia
Cau hoi luong gia

Bai 8. Do khong xac dinh (entropi)

1. Khai niém
2. D6 khong xac dinh cua hai phép thi

3. Khai niém vé luong tin

Cau hoi luong gia

Bai 9. Phwong phap binh phwong phap binh phwong bé nhét va uwng dung

1. Bai toan

2. Lap ham béc nhét

3. Lap ham bac hai

4. Phuong phap tuyén tinh hoa

Bai 10. Hé sb twong quan tugé'n tinh
1. Hiép phuong sai

2. Hé sb twong quan tuyén tinh

Cau hoi luong gia
Bai tip
Rt mau

X4c suét
Nhi thirc
Tham s6 mau ,so sanh phuong sai so sanh trung binh
Kiém dinh y2
Kiém dinh x4c suét
Do khong xac dinh
Tuong quan
Phu luc
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Béang 1. Ham phan bd [1 cua quy luat chuén tic
Bang 2. Quy luat student vdi n bac tu do

Bang 3. Quy luat y2 voin bac tu do
Bang 4. Quy luat fisher — snedecor

Béang 5. Gia tri cia ham sb — p*log2p
Tai liéu tham Kkhao
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Chuong 1
XAC SUAT
Bai 1
TAN SUAT
MUC TIEU

1. Thuc hién duoc ba phép toan tdp hop (phép hop, phép giao, phép tri).
2. Tinh dwoc s6 lwong mau chinh hop 1dp, chinh hop khéng Idp, 16 hop khéng ldp va té hop lap.
3. Tinh duwoc tan sudt cia hién twong va néu duwoc y nghia.

1. TAP HQP
1.1. Khai ni¢m tap hop
= Moi ngudi thudng noi tap hop ban ghé, tap hop s, tap hop thay thudc, tip hgp bénh nhan v.v...

Tap hop 1a khai niém chua xac dinh vi vay dé hiéu va thuc hién cac phép toan véi tap hop thudng
thong qua cach cho mét tap hgp. Khi do tap hgp dugce xac dinh.
C6 hai cach cho tap hop: Hodc cho danh sach cac phan tir ciia tdp hop hodc cho cac dac tinh, tinh
chat dé xac dinh mot phan tr thudc tap hop.
Thuodng ky hiéu cac chit A, B, C, ... dé chi tap hop, cac chit x, y, z,... dé chi phan tir ctia tap hop.
A, = {Danh séch (16 vién) t6 1},
A, ={DanhsachlopY,},
A = {x thyc : thoa man tinh chat Q(x)}.
Phén tir x thudc A viét [a x € A. Phan tur x khong thuéc B viét1a x ¢ B hoic x €B.
= Téap hop trdng 14 tap hop khong chira mot phan tir nao. Thudng ky hiéu tap hop trong 1 ¢.
Vida: A= {xthuc:xZ+1=0},
B = {Bac sy chuyén md tim & bénh vién huyén},
C = {Bénh nhan "Pao" trén 50 tudi}.
A, B, C la cac tap hop tréng.
= Tap hop con
A 1a tap hop con ciia B néu moi phan tir xe A déu la cac phan tir xeB.
Ky hi¢u: A < B, doc 1a A bao ham trong B hoac B o A, doc 1a B bao ham A hodc B chua A.
T4 1a tap hop con cua 16p, 16p 1a tap hop con cua khdi.
Tap hop bénh nhan trong khoa bao ham trong tap hgp bénh nhén toan vién.
= T4p hop bang nhau.
Cho hai tap hop A va B. Néu moi phan tir ciia A 1a nhiing phan tir cia B va nguoc lai moi phén tir
cua B cling 1a nhiing phan tir ciia A thi A =B.
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Pé ching t6 didu nay can chimg minh A c Bva B c A.
1.2. Phép toan tap hgp
= Phép giao ’ A B
Cho A, B, C. Ky hiéu dau n doc la giao.
Giao cua hai tap hop ANnB=D
D 1a tap hop c6 cac phén tir vira thugc A vira thudc B. D
Giaocuabatiphogp AnBNC=D
D 1a tap hop c6 cac phén tir vira thugc A vira thuoe B vira thude C.
Chu y: Phép giao c6 thé mé rong cho nhiéu tap hop.
Thuodng viét A N B hodc viét tit 1a AB.

B
= Phép hop A
Cho A, B, C. Ky hiéu déu U doc 13 hop.
Hop cua hai tap hop AUB=E D

E 1a tap hop c6 cac phﬁn tir hoac thuoc A hoac thuoc B hoécCthu(f)c A va B hay E 1a tap hop c6 cac
phan tir thudc it nhat mot trong hai tap hop A, B.

Hop cua ba tp hop AuBuUC=E

E 1a tap hop c6 cac phén tir thudc it nhat mot trong ba tap hop A, B, C.

B
E C
u Phép tru E

Cho A, B. Ky hiéu A\ B doc 1a A trir B hay hi¢u cua A va B.
A\B=C. Clatap hop c6 cic phan tir chi thudc A ma khong thudc B

A
C

ChoAcE.E\A=C A=A

CgA dugc goi la phan bu ciia A trong E hay

= Mot s6 tinh chat
ANB=BNnAJAnA=AAnd¢=0vidcA
AUB=BUA AUA=AAU=A
ANnBulC)=(AnB)UANC)
AuBNnCO)=AuB)n(AUO).
1.3. Cac khai niém khac

file://C:\Windows\Temp\eaoadvlipf\Chapterl.htm 09/07/2013



Page 3 of 45

= Tich Decart (R. Pecart)

Cho A=(x,y,2),B=(1,2,3).

Tich Decart ciia A va B viét1a A x B.

AxB={(x1),(x2),..(z3)}.

Tich Decart cia A va B 1a mot tap hop ma mdi phén tir 1a mot cap sp thr tu, phan tir thir nhét thudc
A, phan tur thtr hai thudce B.

Nhu vdy, mot diém trong mit phang Oxy 1a mot phan tir cua tap hop tich R x R. M(x,y) € R xR =
RZ. Mot diém trong khong gian ba chidu Oxyz 1a mot phan tir thudc tap hop tich Pecart R x R x R

M(x,y,7) € RxRxR=R3

= Sy phan hoach mét tép hop

Cho E. Chia E thanh E\,E,, .., E_ sao cho thoa man céc tinh chit:

duoc goi 1a phan hoach tap hop E.

Thuc chét sy phan hoach 1a viéc chia sao cho mdi phan tir ctia E chi thudc vé duy nhat mot tap hop
E. ma thoi.

Chia mét 16p thanh 4 t6 hodc chia bénh nhan vé cac khoa la phan hoach tap hop.

2. CONG THUC PEM CAC MAU (GIAI TiCH TO HQP)

Cho A= (Xl, Xyseos Xn)

Co bao nhiéu céach lay k phan tir tir A ? SO cach lay hay s6 mau phu thude vao tinh chat cia mau.

Mu lap 1a mau c6 phan tir xuat hién trong mau trén mot 1an, mau khong 1p 1a miu c6 mdi phan tir
trong mau chi xuat hién mdt lan.

Khi thay ddi thir tw cac phan tir trong mau ma duge mau méi thi d6 1a miu co tha ty, néu van 1a mau
cli thi d6 1a mau khong thtr ty. Hay ndi cach khac, mau c6 thur ty 1a mau phu thudc thtr ty cac phan tir
trong mau, nguoc lai 1a mau khong thu tu.

2.1. Chinh hgp lap

= Pinh nghia

Cho A = (X, Xy,.., X,). Chinh hop lip la mdu k phan tir c6 Idp, 6 thit t ldy tir n phan tik ciia A.

= Cong thirc dém

Goi sb cach 14y mAu hay sé luong mAu chinh hop lap 1a FX

Cong thuec tinh: Frlf = n. Cong thire van ding khi k > n.

Mot s6 tu nhién c6 3 chit sb 14 mot mau co lap, c6 thtr ty xay dung tur cac chir $60,1,...,9.
A X 2 _ 2 _

So mau=9. Ky =9 x 10© =900

Xép tuy ¥ 5 bénh nhan vao 3 khoa 1a mot mAu 6 lip, c6 thir tw x4y dung tir 3 khoa. S6 miu = F; =
35 =243,
2.2. Chinh hgp khong lip

» Dinh nghia

Cho A = (x,, x,..., x,). Chinh hop khong Idp la mdu k phan tir khéng lap, cé thir tw ldy tir n phan ti
cua A.

= Cong thuc dém
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Goi sb cach 14y mAu chinh hop khong lap 1a AX

Céng thuc tinh : AX =n(n-1)..(n =k +1).
Ky hi¢u:n!=1.2.3...nvaquyuéc 1!=1,0! =1.

n!
Ak =
(n—k)!

Cong thuc dung khi k <n.
Mot sb ty nhién c6 3 chit sé khac nhau 1a mot mau khéng 1ap, co thir tw xdy dung tr 106 0, 1, ...,

9.S6mAu=9 x A3 =9 x 9 x 8 = 648.
Xép 3 bénh nhan vao 5 khoa sao cho c6 nhiéu nhit mot ngudi trong khoa 1a miu gdm 3 khoa khong

ldp, ¢6 thir tr xdy dung tir 5 khoa. S6 mau= A2 =5x4x3=60.

= Hoan vi: cho A = (Xl, Xyseos xk), mdi cach sép Xép k phﬁn tir 1a mot hoan vi.

X| Xy X3 o Xy va Xy X| X3 o Xy la hai hoan vi khac nhau.

Vay hoén vi 1a mau k phan tir khong 1dp, c6 thir tu lay tir k phan tu.

Goi s6 hoan vila Pk ta c6 cong thuec tinh: Pk =k!

Nhén xét : Chinh hop lap va chinh hgp khong 1ap 1a nhitng mau c6 thi tu.
2.3. T hop khéng lip

= Pinh nghia

Cho A = (x}, X,,.... X,). T hop khong ldp la mdu k phan tir khong lap, khong thir tur ldy tir n phan tie
cua A.

= Cong thuc dém

Goi sO cach lay mﬁu} to hop khong lap 1a CX . Do 6 hop khéng 1p 1a mau khong tht tu ciia k phan
tu 1ay ra cho nén nhan so6 t6 hop khong lap vai k! sé dugce s6 chinh hgp khong lap.

Cong thuc:
Kk AE B n!

kR ] k<n
k! (n=k)!'k! ( )

Nhén xét : ck—cnk
— Chon 5 chip hanh chi doan trong s6 8 g ctr va dé cir 1a iy mau khong lap, khong thir tu

8!

Sé cach chon: C3 =———— =56
(8—5)!5!

— Gia dinh 3 con trong d6 c6 2 gai 1a mau khong lap, khong thir tw, 1dy 2 gai trong s 3 gai. S6 loai
gia dinh: C% =3.

Lap luan twong tu theo s6 con trai ciing duoc két qua trén.
2.4. T6 hop lip

= Pinh nghia

Cho A = (x,, Xx..., x,). T6 hop ldp la mau k phan tir c6 Idp, khéng thir tw ldy tir n phan tir ciia A.
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= Cong thuc dém

Néu mau lp k phan tir thi chi thém k —1 phan tir 1ip vao A dan dén cach 1iy mau k phén tir khong
1ap, khong thir tw tirn + k — 1 phan tir.

. . ck oo (n+k-1)!
Cong thure tinh: ntk-1= m
Khi k > n cong thuc cling ding.

—PonthucbacSlaptravabla mau co 1ap, khong thr tu.

X 6!
S6 don thire 1a: s =—=6
st
— Gia dinh 4 con 1a mau c6 lap, khong thu tu 1ap tir hai phﬁn ta T (trai), G (gai).
AR 1 4 5!
SO mau la: Coiga = a1 =5

Nhan xét: Mau t6 hop khong lap va miu t6 hop lap 14 nhimg mau khong thi tu.
Sau day xét mot vi du téng quat cac loai mau.
Vi du: Cho A =(1, 2, 3, 4).
a) C6 bao nhiéu sb tw nhién c6 3 chir s6 1ap tir 4 s6 di cho ?
b) C6 bao nhiéu sb tw nhién ¢ 3 chit s khac nhau lap tir 4 sé da cho?
¢) C6 bao nhiéu nhom c6 3 chit sé khac nhau 1ap tir 4 s6 da cho ?
d) C6 bao nhiéu nhém c6 3 chir s6 1ap tir 4 s6 di cho ?
Giai:

a) S6 tu nhién c6 3 chit s6 1a miu co lip, c6 thir tw 1ap tir 4 sb.

S6 mau bang Fj’ : Fg:’ =4% =64
b) S6 tu nhién ¢6 3 chir s6 khac nhau 1a mau khong lap, c6 thir ty 1ap tir 4 sd.

A X 13 3. 3 4! B
S0 mau bang Ajy: Ay = =24
(4-3)!

¢) Nhom c6 3 chit s6 khac nhau 1a mau khong ldp, khong thir tur 1ap tir 4 s6.

s 41
Sé mAu bing C3: c3 :1'_3'=4

d) Nhom c6 3 chit s6 1a mau c6 lip, khong thi tu 1ap tir 4 sb.

6!

Sé mﬁu b‘él’lg C27|’_+3_1 : C§1+3—1 = ﬁ =

Nhan xét: F; — A3 =40 . D6 1a cac miu c6 1p that su va 6 thi ty.

2.5. Khai trién nhi thirc Newton
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D6i vai tro a cho b cong thic ciing dung.
Lay a=b =1, c¢6 cong thirc
0 1
2" =C, +Cp +... +C}
Chop+q=1, co6 cong thirc :

n

I=(p+q)" =D Chp*q"*
k=0

3. TAN SUAT
3.1. Céc khai niém

Pé hiéu va thuc hién cac phép toan ddi voi tan suit cling nhu xac suét sau nay, can xay dung mot sb
khai niém.

= Phép thir 1a nhom diéu kién c6 thé 1ap di lap lai nhidu 1an trong cung diéu kién. Thuong ky hiéu
phép thir boi cac chit €, a, P ... Khi nghién ctru, do chiéu cao, 1am xét nghiém, chan doan bénh, diéu tri
bénh ... 1a cac phép thu.

= Hién twong hay bién cd 1a két qua ciia mot phép thir. Cac hién tugng duge ky hidu boi cac chit A,
B, C ... Xét nghiém duong tinh: A, chan doan c6 bénh: B, diéu tri khoi: K, 1a cac hién tuong hay gap
trong y.

Khi thyc hién cac phép thur nhiéu 1an, s6 1an xuét hién ctia mot hién tuong dugc goi la tan sb xudt
hién. Tan s ky hiéu boi m.

= Khi nghién ciru mét ddi twgng, khong nghién ctru moi mat ma chi nghién ctru mot s6 dic tinh hay
tinh chat nao d6. Dau hiéu nghién ctru 14 dic tinh hay tinh chat can nghién ciru. C6 thé chia dau hiéu
nghién ciru ra 1am hai loai: ddu hiéu vé chit va du hiéu vé lugng. Dau hiéu vé chit duoc nghién ctru kha
nang xut hién, con du hiéu vé luong dugc hudng t6i viéc tinh cac tham s6 mau. Dya vao kha nang Xuét
hién chia cac hién tugng thanh 3 loai.

= Hién tuong ngau nhién 1a hién tuong khong biét trudc ¢ xay ra hay khong khi thyc hién phép thu.
Sy xuit hién cua hién twong ngiu nhién phy thudc vao nhiéu yéu té ma khéng cé yéu té chu yéu quyét
dinh sy xuét hién d6. Ky hiéu cac chir A, B, C ... dé chi cac hién twong ngau nhién.

= Hién tuong chic chin xuét hién 13 hién tuong ludén ludn xay ra khi thuc hién phép thir. Ky hiéu Q
dé chi hién tuong chéc chin xay ra.

= Hién tuong tréng, ky hi€u 1a ¢, 1a hién tugng nhét dinh khong xay ra khi thuc hién phép thur.

Kham bénh cho mdt ngudi c6 khi nguoi dé bi bénh, cé khi khong bi bénh ; chita bénh co6 khi chic
chén khoi, c6 khi khong bao gid khoi.

Gitra cac hién tuong co thé phu thudce nhau hay khong phu thudc nhau.

= Hi¢én tugng A xung khéc véi hién tuong B néu nhu A va B khong dé)ng thoi xudt hién.

Khi d6 A N B = ¢ tuong duong véi A va B xung khic voi nhau.

" E,, E,...., E_ duoc goi 1a nhém day dui cac hién tuong néu: E, = ¢ Vi =1,n, E;NE =¢Vi#]

:1,_11, Ei=W.

oy

1

1
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Nhu vay khi phan hoach Q thanh E |, E,, ..., E_ s&€ dugc nhom dﬁy du cac hién tugng.

Khi A, B 1ap thanh nhém day dua hai hién tugng thi A, B dugc goi 1a 2 hién tugng do6i 1ap nhau. Khi
d6 B dugc ky hiéu 1a A
vaviétla A, A.

= Hai hién tugng A va B dugc goi 1a doc 1dp voi nhau néu A xuét hién hay khong xuét hién cling
khong anh huong dén B xuat hién hay khong xuat hién va nguoc lai.

Hai hién tuong xung khéc véi nhau thi khong doc lap voi nhau. Cling nhu vay hai hién tugng doc 1ap
v&i nhau thi khong xung khdc véi nhau.

Chtra bénh khoi hodac khong khoi, chén doan c6 bénh hodc khoéng c6 bénh, sinh con trai hodc sinh
con gai la céac cdp hién tugng doi 1ap nhau. Ngay nay khong thé dua vao lan nay sinh con trai thi suy ra
lan sau s€ sinh con trai hodac gai. Nhu vay sinh con trai hay gai gitta cac lan sinh khac nhau dgc lap voi
nhau.

3.2. Tan suit
= Pinh nghia

Thuc hién phép thir € n 1an doc 1ap, hién twong A xuét hién m lan. Ky hiéu o(A) 1a tan suét xuat hién

m A AL 1 2o 1A i A TA AL 1oin s A 1A ‘A . ,
®(A) =—. Tan suat la ty 1¢ gitra so lan xuat hién A va so 1an thuc hién phép thir.
n

o 1a dai luong khoéng c¢6 don vi, duoc viét dudi dang % hay %o

0 < ®(A) < 1, ®(A) cho biét kha nang xuat hién cua A khi thuc hién phép thir mot 1an

o(¢) = 0. Khi @(A) = 0 chua chic A = ¢,

o(Q) = 1. Khi o(B) = 1 chua chic B=Q.

= Tinh chat

Khi n thay d6i, m thay doi thi ® thay d6i. Khi n du 16n, o thay d6i it. Tinh thay ddi it ciia ® khi n 16n
duogc goi la tinh 6n dinh cua .

Buffon tung déng xu 4040 lan thiy o(s) = 50,79%,

Pearson tung ddng xu 12000 1an thdy w(s) = 50,16%,

Pearson tung dong xu 24.000 1an thiy o(s) = 50,05%,

trong d6 s ky hiéu 1a hién twong mit sip dong xu xuat hién.

®(A) > 0,95 : A hau nhu chic chin xuit hién khi thuc hién phép thu

o(B) < 0,05 : B hau nhu chic chan khong xuét hién khi thyuc hién phép thir.

Do 1a cic quyét dinh dwa vao mong mudn cang dung nhidu cang tot va cang sai it cang tot ma khong
phai 1a cac nguyén ly hay dinh 1y luén luén ding.

Bénh nhan dén kham sém (khi chua c¢ triéu ching dac hitu) dugc chita theo bénh hay gap nhit &
thoi gian do.

Bénh nhan bi bong trén 70% dién tich da, tir &6 II try 1én co ty 1é tir vong cao song van dugc ciru
chira tich cuc véi hy vong ctru duge mdt ngudi trong so6 rat nhiéu nguoi khong ctru dugce.

= Cac phan vi du

Nong d6 pha loang cua dich (%o) khong 1a tan suét.

sO tré chét

. - : khong 1a tan suat
1000 tré song sot

Ty I¢ tiém ching m& rong:
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Tinh A dat 99,8% : 1a tin suat.
Tinh B dat 101% : khong 1a tan suat.
Tinh C dat 102% : khong 1a tan sudt.

Chiéu cao ngoi

= : khong 1a xac suat
Chiéu cao ding

CAU HOI TU LUONG GIA
Mdi bai luong gia gdm 4 ciu. Lam bai trong 30 phut.
MB&i cau chi chon mét két qua dung.
Dung 4 cau: Gioi (10 diém), Pung 3 cau: Khé (7 diém),
Pung 2 ciu: Pat (5 diém), Ping 1 cau: Khong dat (3 diém).
Khong ding cau nao: Kém (0 diém).
Hay chon mot két qua ding:

1. Khoa ndi c6 6 bac sy nit, 4 bac sy nam. Khoa ngoai c6 8 bac sy nam. Lap t6 cong tac 3 ngudi
can c6 nam, co6 nit, cd ndi khoa, c6 ngoai khoa. Héi c6 bao nhiéu cach?

Két qua:
A. 576 B. 480 C. 816 D. 360 E. s6 khic.

2. Mot t6 sinh vién c6 8 nam, 7 nit. Chia thanh 3 nhém tryc dong thoi tai 3 bénh vién A, B, C.
Héi ¢6 bao nhi€u cach phan cong néu: bénh vién A can 3 nam 2 nit, bénh vién B can 5 ngudi trong
d6 co it nhat 4 nam, sO con lai dén bénh vién C ?

Két qua:
A. 30576 B. 61152 C. 29400 D. 1176 E. sb khéc.

3. C6 4 thudc loai I va 3 thudc loai II. Hoi c6 bao nhiéu cach diéu tri cho 5 ngudi bi bénh A,
néu moi nguoi bi bénh A cén 2 thuoc loai [ va 1 thudce loai II ?

Két qua:
A. 45 B. 59.049 C.90 D. 1.889.568 E. sb khac.

4. Cho ngiu nhién dong thoi 6 khang thé vao 6 khang nguyén (khi chua ghi nhan) dé tim céc khang
thé, khang nguyén cung cap. Gia su khong c6 ngung két chéo, hoi c6 bao nhi€u trudong hop xay ra néu
chi co 1 cap ngung két ?

Két qua:
A. 135 B. 265 C.264 D.455 E. sb khéc.
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Bai 2
XAC SUAT

MUC TIEU

1. Trinh bay dwoc dinh nghia dong kha nang va dinh nghia théng ké cia xdc sudt.

2. Trinh bay dwoc cdc cong thirc nhdn xdc sudt, cong xdc sudt, xdc sudt toan phan va xdc sudt Bayes.
3. Gidi dwoc mot s6 bai todn xdc sudt trong y dwa vao cdc cong thire xdc sudt néu trén.

Trudc khi thyc hién phép thir, dodn xem mdt hién twgng ngau nhién nao d6 c6 xdy ra hay khong l1a
mot viéc rat kho khan. Khi thuc hién phép thir nhi€u 1an, biét kha nang xuat hién cta hién tugng, tor do6
doan sy xuat hién ctia hién tugng d& dang hon.

Kha ning xudt hién hién twong A 13 xac suit xuat hién A, ky hiéu 1a P(A), 1a hang s6 p nam giita 0 va
1, ton tai mot cach khach quan, khong phu thudc vao y muon chi quan cua con nguoi.

1. PINH NGHIA
1.1. Pinh nghia dong khi ning

Gia str c6 mot binh cau chira n qua cdu hoan toan gidng nhau. Trong n quéa cau c6 m qua cb dau. Xao
tron déu cac qua cau trong binh va lay ngau nhién mot qua. Goi A 1a hién tugng lay dugce qua c6 dau.

Xdc sudt xudt hién hién twong A la ty 1é giita sé trieong hop thudn loi cho A va tong sé cdc trirong
hop c6 thé xay ra

P(A) =2,
n

Xéc suét ding khi cac qua cau co cung kha nang duoc léy. Vi vay dinh nghia trén duogc goi l1a dinh
nghia dong kha ning.

Can chu y 1a cac cong thic tinh xac suat dugc xdy dung trén co s dong kha ning. Xac suét tinh
duoc s€ dung dan, chinh xac chi khi diéu kién trén thoa man.
1.2. Pinh nghia théng ké

Thuyc hién phép tht € n lan doc lap, hién tugng A xuét hién m lan
P(A) ~ o(A) =2
n

Khi n @i 16m, ® (A) 6n dinh, xac suat chinh 1a gia tri 6n dinh cda tan suat. Lay tan suat gan cho xac
suat dugc goi 1a udc lugng diém cua xac suat. Ude lugng xac suat bang tan suét giup cho viée sir dung
rat thuan tién nhung co thé sai sot.

Giira x4c suat, hing s6 xéc dinh va tan sudt c6 sy khac biét, do chinh 1a sai s 8,
1—
IP(A) - (A)| <8 véi &) =t(a/2) old-o)
trong d6 t( o/2) phu thudc vao a duoc tra trong bang chuan tic (bang 1), n 1a s6 1an thyuc hién phép
thu, t(0,05/2) = 1,96.
Dan dén: o — 81 <PA)Lo+ 81, o* 81 duoc goi la khoang tin cdy mtc 1 — a ciia P(A). Khi a bé,

muc tin cdy cao song khoang udc lugng 16n khong thuan tién cho viéc sir dung. Nén chon o phu hgp véi
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bai toan thyc tién.

Vi du:
1. Kham 7534 tré tir 5 — 15 tudi thdy 19 tré b thap tim. Hay d4nh gi ty 1& thip tim.
Goi A 1a hién tugng thap tim

Usc lwong diém: P(A)~ o(A) = ——— = 0,0025.
7534

=0,0011, 1y o = 0,05.

5, =1.96 Jo,oozs x0,9975
7534

U6c lugng khoang:
P(A) € @ +8, = 0,0014 < P(A) < 0,0036

Nhu vay ty 18 thap tim it nhét 13 1,4 %o., nhidu nhat 1a 3,6 %o

2. Diéu tra nam 1989 tai mot dia phuong thay 48,53% tré bi sdu ring. Diéu tri va sic hong bang
Fluo 0,2% trong 8 nam, di€u tra lai 1250 tré ban dau thay 181 tré sdu rang.

Hay danh gia ty 18 tré siu ring sau 8 nam diéu trj va stic hong.

Goi A 1a hién tugng tré sau rang

Uéc luong diém: P(A) =~ o(A) = % =0,1448.

8, =1,96 J0’1448X0’8552 =0,0195, 1y a = 0,05.
1250
U6c lugng khoang:
P(A) € 0+ 8, = 0,1253 <P(A) < 0,1643.

Sau 8 nam diéu tri va phong bénh, ty 18 sdu ring it nhat 1a 12,53%, nhiéu nhat 1a 16,43%.
2. CONG THU'C TINH XAC SUAT

2.1. P(Q)=1, P(¢)=0
2.2. Cong thirc nhin xac suit

= Xdc suét c6 diéu kién

Trong cac cong thirc tinh xac suat, thudng gap cach viét :

P (A/B), P(B/A), P(A/BC).

P (A/B) 1a x4c suat xuit hién hién tuong A véi diéu kién hién tuong B da xay ra.

P (B/A) 1a xé4c suat xuit hién hién twong B voi didu kién hién tuong A da xay ra.

P (A/BC) la x4c suét xut hién hién tuong A vai diéu kién hién tugng B va C di xay ra.

Céc xac suét trén duoc goi la cac xac suét co diéu kién.

Trong dam dong thudng cho ty 1& bi bénh nodi chung cta ca nam va nit, d6 1a xac suit khong diéu
kién, con ty I¢ bi bénh cia riéng nam, ty 1€ bi bénh ctia riéng nit 1a cac xac suat co6 diéu ki¢n.

Lam xét nghiém chén doan bénh sé& thu dugc ty 1¢ duong tinh cua nhom bi bénh va ty 1¢ 4m tinh cta
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nhoém khong bi bénh. D6 13 cic xéc suat ¢ didu kién. Néu khong phan biét bi bénh hay khong bi
bénh ta co cac xac suit duong tinh cua ca bi bénh va khong bi bénh, xac sudt am tinh cua ca bi bénh va
khong bi bénh cua xét nghiém. Chung 1a cac xac suat khong diéu kién.
= A, B, C la céc hién tugng khong doc l1ap
P(ANB)  =P(AB) =P(A)P(B/A) =P(B) P(A/B)
P(ANBNC)=P(ABC) = P(A)P(B/A) P(C/AB) = ...
= P(ACB) = P(A) P(C/A) P(B/AC)
C6 thé mo rong cong thirc cho nhiéu hién tuong.

That vay, tir mdt nghién ctru voi 2 phép thir a va B, thu duoc két qua sau:

\

\\ “ A E My,
B0

B my) mj; mjg
B my; my; mag
my; 111} My n
P(AB) = 1L
n
P(A)P(B/A)=ot. 11 _ T
n my n

P(B)P(A/B) =0 Tl 1

diéu d6 chimg t6 P(AB) =P(A)P(B/A)=P(B)P(A/B)
= A, B, C la cac hién tuong ddc lap
P(AnB)=P(AB)=P(A)P(B).

P(ANBNC)=P(ABC)=P(A)P(B)P(C).
Do céc hién tuong doc 1ap dan dén:

P(A/B) =P(A), P(B/A) =P(B), P(A/BC) =P(A).
C6 thé noi khi cac hién tugng ddc 1ap thi xac suit cua giao cac hién tugng béng tich cdc x4c suét cua
tung hién tugng.

2.3. Cong thirc cdng xac suit
= A, B, C 1a cac hién twong ngau nhién
P(A UB) =P(A) + P(B) — P(AB)
P(AUuBuUC)=P(A)+P(B)+ P(C)-P(AB) - P(AC) — P(BC) + P(ABC)
Nhan xét: S6 hién tuong 1é thi xac suét c6 dau +,
S6 hién twong chén thi x4c suit co ddu —.
Dua vao nhén xét, ¢6 thé mo rong cong thurc cho n hi¢n tugng.
= A, B, C xung khic timg do6i
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P(A UB) =P(A+B)=P(A) + P(B),
P(AuUBuUC)=PA+B + C)=P(A) + P(B) + P(C).
Do cac hién twong xung khéc ting déi nén:
P(AB)=P(AC)=P(BC)=P(¢p)=0  P(ABC)=P(¢.C) =P(¢) = 0.
C6 thé noi khi cac hién twong xung khic timg doi thi xac sudt cia tong cac hién tugng bang tong cac
x4c suat cua tung hién tuong.
= A, A hai hién twong déi lap
P(Q)=P(A+ A)=P(A)+P(A)=1<P(A)=1-P(A).
Vidu:
1. ’Tai mot dia phuong ,cc')’SOOO nguoi, diéu tra théy, 510 nguoi bi sOt rét. Trong s6 sbt rét ¢ 15
nguoi sot rét ac tinh. Trong sO sot rét ac tinh co6 5 nguoi chét.
a) Tim ty 1& sdt rét thuong.
b) Tim ty 18 chét cua st rét ac tinh.
Giai:
Goi T 1a s6t rét thuong.
A 13 sdt rét ac tinh
C 1a chét

a) P(T)= 510-15

=0,099

b) P(C/A)=%=O,333.

Cén phan biét véi P(C) = —— = 0,001
5000

P(C/S)=—— = 0,0098
510

trong d6 S 1a sot rét noi chung.

2. Xéc suét sinh con trai bé“mg 0,514.

a) Tim xac sudt sinh bang duoc con trai ¢ 1an sinh thi 4.
b) Tim xé4c sudt sinh duoc 3 con déu 1a gai.

¢) Tim xac sut sinh duge 3 con ¢6 it nhat mot gai.

Giai:

Goi T, 1a sinh con trai ¢ 14n i.

G, 1a sinh con géi 6 lan i.

Ay la sinh bang duoc trai ¢ lan 4.

B 1a sinh duoc 3 con gai.

C la sinh duoc 3 con c6 it nhat mot gai.

a) P(Ay) =P(G; G, G5 T, =P(G)) P(G,) P(G3) P(T,)

= 0,486 x 0,514 = 0,059.

b) P(B) =P(G, G, G;) = P(G,) P(G,) P(G,)
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=0,486° =0,115.
¢)P(C) =P(G,uG,UGy)=p, +p,+ps
=1-p,=1-IT, T, Ty)
=1-P(T,) P(T,) P(T;) = 1 - 0,514° = 0,864,
trong do p; la xac suat sinh 3 con c6 1 la gai.
3. Trong m@t hop ,thuéc cap cﬁy c6 100 6pg thuoc tiém, trong dé c6 10 6ng Atropin. Lay ngau
nhién lan luot 3 6ng thudc.Tim xéc suat sao cho lay dugc:
a) 3 dng Atropin.
b) 2 dng Atropin.
Giai:
Goi A, la liy duoc dng Atropin & lan i.
A la lay dugc 3 6ng Atropin.
B 14 lay 3 6ng dugc 2 dng Atropin.
a) P(A)=P(A; Ay A3) =P(A)) P(Ay /A)) P(A3 /AL Ay)

& i 3 =0,0007

100 99 98
b) P(B) = P(A|Ar A5 +A Ay Ay +AA, A3)

P(A A, A3) +P (A[AyAL) +P (A A, Ay)

= P(A)xP(A,/A)xP(A;/AA,)+
P(A)) xP(Ay /A)) x P(A3/ AjAy) +...

10 .9 9 10 9 9 90 10 9
XX b XX — X — x — = 0,025
100 99 98 100 99 98 100 99 98

C6 thé tinh cach khac. Liy mau khong lap, khong tht tu 13 t6 hop khong lip

C3 CZ Cl
P(A)=—12 =0,0007, P(B) = —102-%0 = 0,025
Cioo Cioo

Nhan xét : P(A), P(B) rat nho cho nén khong dugc 13y thude ngau nhién.
4. Ba bac si doc 1ap nhau kham bénh. Xac sudt chan doan sai cta cac bac si twong Gmg bang 0,05,
0,1 va 0,15. Ba ngudi da kham cho mot bénh nhan. Tim xac suit sao cho

a) Khong ai chan doén sai.
b) Khong ai chan doan dung.
¢) it nhat mot ngudi chan doan ding.
Giai:
Goi A, 1a bac si thtr i chan doén ding.
A 12 khong ai chan doan sai ; B 1a khong ai chan doan dung ; C 1a it nhdt mot ngudi chan doan dung.
a) P(A)= P(A;A,A;)=P(A)) P(Ay)P(A;) =0,95x0,9x0,85=0,72675.
b) P(B)= P(A; A, A;)=P(A)) P(A,)P(A;) =0,05x0,1x0,15=0,00075.
¢) P(C)= P(AjUA;UA3) =p;+py+D3,

trong do p; 1a xac suat c6 i nguoi dung.

file://C:\Windows\Temp\eaoadvlipf\Chapterl.htm 09/07/2013



Page 14 of 45

P(C)=1-P (A, A, A;)=1-0,00075=0,99925.

Nhén xét: Sau hdi chan thuong diéu tri theo chan doan cua sb qua ban cac bac si néu trinh d6 cac bac
si dong déu. Nguoc lai, s€ diéu tri theo chan doan cia nguoi gioi nhat.

5. M(f)t‘ bac si c6 kha nang xac dinh ding triég chimg véi xac sudt 0,9. Kha niang chan doan dung
bénh vaéi diéu kién da xac dinh dung triéu ching bang 0,8. Khi diéu tri, mac du da xac dinh dung triéu
chung va chan doan ding bénh, kha nang khoi bang 0,95.

Tim x4c suat khong khoi ctia nguoi bénh khi kham va diéu tri bac si trén.

Giai:
Goi T la xac dinh dang triéu chung.
B 14 chan doan ding bénh.
K la diéu tri khoi.
P(T)=0,9 P(B/T)=0,8 P(K/TB) = 0,95
P(K) = P(TBK) = P(T) P(B/T) P(K/TB)
=0,9x 0,8 x0,95=0,684
P(K)=1-P(K)=1-0,684=0,316.
‘ Chuy: Tror‘lg thyuc té 1am sang co tmfmg hop chan doan sai bénh hodc chan doan khong ra bénh ma
di€u tri khoi. Diéu nay nén quan ni¢m la rat hiém gap.

C6 béc si cho rang chi co kha ning chan doan dang bénh 95% céc truong hop nhung dam béo rang
kha nang chira khoi cac bénh nhan dén kham va diéu tri 99% cac truong hop. Di€u nay c6 dang khoéng ?
2.4. Cong thirc xAc suit toan phan

Gia sir A 1a mot hién tuong ngiu nhién nao day, khi tinh P(A) theo phuong phap dong kha ning
nhung khong tinh dugc. Can xay dung cong thtrc tinh.

Giast E, E,, ..., E_ 1a nhom day du cac hién tuong, nghia la:

- _ n
E.#0 Vi=LLbn , EENnE;=¢ Vizj=1Ln , UE, =Q. -
1 ¢ 1 n 1 ] ¢ 1#] n i=11 Es '/
n n
Khido: A=AnQ=An(UE)=U(ANE)) Ei V' /AaA
i=l1 i=l1 \/;
n n
Do do: P(A)=P{u(AmEi)}=ZP(AmEi) n
i=1 :
=1
n
Vay P(A) = P(E;))P(A/E;)

i=1

Cong thirc trén duoc goi 1a cong thirc xac sudt toan phan.

Mubn tim xac suit P(A) can liy tong cac xac suat timg phan cia A N E,,1=1n.
Cong thic trén ciing duoc hiéu 1a x4c suit dong kha ning hodc 1a xac suat trung binh c6 trong luong

clia c4c X4c sudt P(A/E,) voi i=Ln.
2.5. Cong thirc x4c suit Bayes

P(ANE,)=P(A).P(E;/A)=P(E;)P(A/E,)
Néu P(A) # 0, dan dén
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\_Bi \//1/1L)]
P(Ei/A)znP(Ei)P(A/Ei) \ \__a/
S P(E;)P(A/E;)
i=1
vay  P(E,/A)=TEDPATED o

P(A)
Cong thuc trén do Bayes 14p ra nén mang tén 6ng. Ngoai ra, do dang cia cong thirc nén cling dugc
goi l1a cong thirc xac sudt cac gia thiét.

n
Tir cong thitc trénsuy ra > P(E;/ 4) =1

1=1
Dindén P(A/B)=1-P(A/B)

P(B/A)=1-P(B/A)

n
Chay: Do Y P(E;/A)=1 nén:
i=1

P(A) = Zn: P(ANE;) = Zn: P(A)xP(E;/A)=P(A)
i=1 i=1

Vay khong tinh dugc P(A) theo phuong phéap nay.
Vi du:

6. Diéu tri twong tng phuong phapl, phuong phap 2, phuong phap 3 cho 5000, 3000 va 2000 bénh
nhan. Xac suat khoi ctia cac phuong phap tuong ung bang 0,85; 0,9 va 0,95.

a) Tim xac suat khoi ciia ba phuong phap khi diéu tri riéng r& timg phuong phap cho bénh nhén.

b) Diéu tri mot trong ba phuong phap cho bénh nhan da khoi, tim ty 1& diéu tri cua timg phwong
phép.

¢) Tim xac suat khoi khi diéu tri phdi hgp ba phuong phap cho bénh nhén.

Giai:

Goi E; 1a diéu tri phuwong phép thir i cho bénh nhéan. i=1,3.
A 1a diéu tri khoi.
Téng s6 bénh nhéan diéu tri ba phuong phép bang 10.000 ngudi.

5000 3000 2000
P(E,) = -0,5 P(E,)= ~0,3 P(Eq)= -0,2
() 10.000 (E2) 10.000 (E3) 10.000
P(A/E,)=0,85 P(A/E,)=0,9 P(A/E3)=0,95.

3
a) P(A)=) P(E;) P(A/E;)

i=1

=0,5%x0,85+0,3%x0,9+0,2x0,95=0,885.
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C6 thé hiéu P(A) 1a xac sut dong kha nang, 1a ty 18 gitra s6 nguoi khoi khi diéu tri boi ba phuong
phap va tong sé ngudi diéu tri ciia ba phuong phap. Ciing c¢6 thé hiéu P(A) 1a xac suat trung binh co
trong lugng cua cic xac suat khoi cua timg phwong phap.

P(E))P(A/E;) 0,5x0,85 _

b) P(E;/A) = N s =048
P(E, /A) = P(Ezélzg/EZ) = 0’03 ;805’9 =0,305
p(E, /)= PEDPAVEY) 023095 )

P(A) 0,885

3
Nhan xét: Y P(E;/A)=0,48+0,305+0,215=1.
i=1

c) Bdi tén goi cac hién twong dé tinh toan thuén tién hon.

Goi A, la hién tuong khoi cua phuong phap diéu tri the i, i=1,3.

Diéu tri phbi hop ba phuong phap thi mot phuong phap diéu tri khoi hay hai phuong phap diéu tri
khoi hay ca ba phuong phap diéu tri khoi, bénh nhan s& khoi. Hay néi cach khac bénh nhan s¢ khoi khi it
nhit mot trong ba phwong phéap diéu tri khoi.

Goi F 14 hién twong khoi khi diéu tri phdi hop ba phwong phép.

P(F) = P(AjUA;UA3) =p; +p +p3,
trong d6 p; 1a xc suat khoi khi diéu tri 3 phuong phap c6 i phuong phap khoi
P(F)=1-P(A,A,A,)=1-P(A,)P(A,)P(A,)
=1-0,15x0,1 x 0,05=0,99925.
7. Ty 1é bénh B tai mot dia phuong bang 0,02. Ding mdt phan tmg gitp chan doan, néu ngudi bi
bénh thi phan tng duong tinh 95%; néu nguoi khong bi bénh thi phan tmg duong tinh 10%.
a) Tim xac suat duong tinh ctia phan tng.
b) Mot ngudi 1am phan tmg thiy duong tinh, tim xac suat sao cho d6 1a nguoi bi bénh.
c¢) Tim xac sudt chan doan ding cta phan ng.
Giai:
Goi a 1a phép thir duong tinh A hay am tinh A
B 1a phép thur x4c dinh c¢6 bénh B hay khong bénh B
¢ 1a phép thir xac dinh ding D hay sai S
T chire y té thé gi6i quy udc goi:

P(A/B) l1a @6 nhay.

P(A/B)  lado dac hi¢u,
P(B / A) la gid tri cia phan trng duong tinh.
P(E / K) 1a gid tri cia phan rng am tinh.
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P(D) la gid tri cua phan Gng.

P(D) = P(AB) + P(AB)
=P(B)P(A/B)+P(B)P(A/B)
=P(A)P(B/A)+P(A)P(B/A)

Nhu vay gia tri cua phan mg 1a gia tri trung binh cua d¢ nhay va dé dac hiéu hodc gia tri trung binh
cua gia tr1 duong tinh va gia tri am tinh.

P(B) = 0,02 P(A/B) = 0,95 P(A/B)=0,1
a) P(A)=P(B)P(A/B)+P(B)P(A/B)
=0,02 x 0,95+ 0,98 x 0,1
=0,117.

P(B)P(A/B) _0,02x0,95
P(A) 0,117

b) P(B/A)= =0,162

¢) P(®) =P(B)P(A/B)+P(B)P(A/B)
=0,02 x 0,95 + 0,98 x 0,9 = 0,901.

8. Tai mot dia phuong ty 1€ bi bénh B bé“mg 0,05. Dung mot phan ung giup chan doan, néu phan ung
duong tinh thi bi bénh 20%; néu phan trng am tinh thi bi bénh 1,25%.

a) Tim xac suat duong tinh ctia phan tng.

b) Tim @6 nhay, d dac hi¢éu ctia phan ing.

¢) Tim x4c suit sai ciia phan tng.
Giai:

Ky hi¢u cac hién tuong nhu vi du 7.

P(B/A)=0,0125

P(B) =P(A).P(B/A) + P(A)P(B/A)

=P(A).P(B/A) + [1- P(A)]. P(B/ A)
0,05 =P(A) x 0,2 + [1— P(A)] x 0,0125

0,05-0,0125 _

P(A) = =
0,2-0,0125

P(A)P(B/A) 0,2x0,2

b) P(A/B)= b B) T

0,8

P(A)P(B/A) 0,8x0,9875
_ PB) 0,9
¢) P(S)=P(AB)+P(AB)

P(A/B)= =0,832

=P(A)P(B/A)+P(A)P(B/A)
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=0,2x0,8+0,8x0,0125
=0,17

Nhan xét:

= Tir cong thirc x4c suat toan phan cua P(B), giai nguoc lai s& tim dugc P(A).
= C6 thé tinh P(S) dwa vao P(D).

bé giai cac bai toan xac suat do kho khan, can doc ky dau bai, dat tén cac hién tugng va st dung
cong thirc tinh xac suat phu hop véi bai da cho.
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CAU HOI TU LUQONG GIA
Hay chon mot két qua dung.
1. Diéu tri 1 bénh boi phwong phép I, 11, 111, IV thay ty 18 khoi tuong Gmg bang 0,6; 0,7; 0,8 va 0,85.
Diéu trj cho 4 bénh nhan, mdi nguoi mot cach, tim xac sudt sao cho c6 tir 1 dén 3 ngudi khoi.
Két qua:
A. 0,0486 B. 0,9964 C. 0,2892 D. 0,7108 E. s6 khac
2. Ty 1é diéu tri phwong phap L, 11, IIL, IV tuong tmg bang : 0,2; 0,25; 0,25; 0,3. Xac suit khoi cua
cac phuong phéP tuong Ung bang : 0,75; 0,§2; 0,84; 0,8. Mot nguoi diéu tri mot trong 4 phuong phap da
khoi, tim xac suat sao cho nguoi dé dugce diéu tri khéi bdi phuong phap 111
Két qua:
A. 0,18875 B. 0,8 C. 0,2625 D.0,31125 E.sb khac
3. Dung mot phan (mg chan doan bénh, phan tmg c6 d6 nhay bang 0,84 va gia tri 4m tinh bang
0,968. Biét gia tri cua phan ing bang 0,852, tim gia tri duong tinh.
Két qua:
A.0,854.118 B. 0,504 C.0,25 D. 0,852 E. sb khac.
4. Kiém tra lai nhitng ngudi chan doan bi bénh & bénh vién I, I tl}yén dudi thdy twong tmg 90% va
96% bi bénh. Xac suat khoi trude ki€m tra cua 2 bénh vién tuong tng bang 0,955 va 0,94.
Tim x4c suit khoi cua hai bénh vién sau kiém tra, biét réng ) nguoi bi bénh sau kiém tra cua bénh
vién I bang 5/3 bénh vién II.
Két qua:
A.0,9453125 B.0,875.5875 C.0,953.0875 D.0,949.375 E. sb khac.
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Bai 3
QUY LUAT XAC SUAT CUA PAI LUONG
NGAU NHIEN LIEN TUC

MUC TIEU
1. Trinh bay dwoc bon quy ludt xdc sudt cia dai lwong ngau nhién lién tuc (Chudn, Khi binh phuong

xz, Student, Fisher-Snedecor).
2. Tra dwoc cdc gia tri toi han.

Céc dai luong ngau nhién dugc chia thanh hai loai : dai luong ngau nhién rdi rac va dai lugng ngau
nhién lién tuc.

Pai luong ngau nhién X duoc goi 1a rdi rac néu X nhén céc giatri0,1,2,...,n.

S6 con cua 1 gia dinh, s nguoi bi bénh trong n ngudi dén kham, sé bénh nhéan diéu tri khoi trong
thang hay ndm, s6 hong cau, s6 bach cau cua mot ngudi 1a nhiing dai lugng ngau nhién roi rac.

Pai lugng ngau nhién X dugc goi 1a dai lwong ngiu nhién lién tuc néu X nhan gia tri tuy y trong
doan [a, b].

Mot ngudi co chiéu cao 160 cm la nguoi co chiéu cao do duoc tir trén 159,5 cm dén dudi 160,5 cm
néu chép nhan sai l¢ch 0,5 cm. Nhu vay chiéu cao 1a dai lugng ngau nhién lién tyc. Tuong tu nhu chiéu
cao, can nang, cac kich thudc do duoc ctia co thé, cta cac co quan ndi tang ... 1a cac dai lugng ngau
nhién lién tuc.

1. HAM MAT DQ XAC SUAT VA HAM PHAN PHOI XAC SUAT

1.1. HAm mat dd xac suit
Ham f{(x) dwoc goi la ham mdt dg xdc sudt cia dai lwong ngdau nhién lién tuc X néu:
+ f(x) 2 0 VxeR

+00
+ jf(x)dx=P{—oo<X<+oo}=1.
2
Cho f(x)=——e 2

2n

Nhan thay: f(x) > 0 VxeR

X2

+0o0
1 —_

——e 2 dx=1 Tich phan Laplace

_fw Ton (Tich p place)

Vay ham da cho 1a ham mat d¢ xac suit cua dai luong ngau nhién X nao déy.
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_(xb)?
2 . \ < A~ \ 1 Ay AA 7 e
e 227 trong dda>0vab lacic tham so, cling 1a ham mat dd x4c suat

Tuong ty  f(x)=

av2mn
cua mot dai lugng ngau nhién lién tuc.

Chii y: Ngudi ta thuong ky hiéu ham e™™ = exp(—x)

1.2. Ham phan phéi xac suét

Gia su f(x) 1a ham mat d6 xac sut cua dai luong ngau nhién X,
X
Fiz) = I f(t)dt dwoc goi la ham phén phdi xac sudt ctia dai lwomg ngdu nhién X
-0
Nhan thdy F(x) 1a tich phan phy thudc cén trén cho nén n6 1a nguyén ham cua f(x). D6 chinh 1a méi
lién hé giita ham phan phéi xac suat va ham mat do xac suat.

Ham phan phdi x4c suat F(x) c6 mét s6 tinh chét sau :

F(— ) =0; F(+0) =1

F(x) 1a ham tang vi f(x) > 0 VxeR

F(x) 1a ham lién tuc bén trai.

2. CAC PAC TRUNG CUA PAI LUQONG NGAU NHIEN

2.1. Trung binh ly thuyét (Ky vong toan hoc)

Trung binh Iy thuyét cta dai lwong ngiu nhién X ky hiéu 1a MX, gia tri ctia n6 ky hiéu 1a p, dwoc xac
dinh nhu sau:

n
;pixi X 1a dai lugng ngau nhién roi rac v6i p; = P{X = xi}.
MX =
+00
[ xf(x)dx ) ,
. X 1a dai luong ngau nhién lién tuc, f(x) 1a ham mat d¢ xac suat

MX la héng s6 x4c dinh cua dai luong ngau nhién. N6 cho biét tim phan phéi cua dai lugng ngau
nhién.

= Udc luong diém cia MX

Khi khong biét MX, 1dy MX ~ X va duogc goi 1a wdc luong diém ciia MX. Uéc luong diém rat thuan
lgi trong su dung.

» Udc luong khoang ciia MX

Ky higu sai sb gitra MX va X 12 8,
t(a/2) —= biét DX =6

Jn

IMX -X|<3,, 8, =
S

N

t(n—1Lo/2) khéng biét DX

Trong biéu thirc trén t(o/2) tra trong bang chuén tic (bang 1), t(n — 1; a/2) tra trong bang Student
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(bang 2), DX 1a phuong sai chudn. B6 trj s6 tuyét d6i dugc ude lwong khoang
X8, <MX <X+8,

X + 62 duoc goi la khoang tin cay muc 1 — o cia MX.

Vi du:

Can cac vat ¢6 khdi luong tr 50g — 200g, mdt can co sai s61a:

8 =+/DX =0,045g . Can mot vat ba 1in duoc cac két qua : 87,32g; 87,27g; 87,39¢. Gia tri trung binh
ctia ba lan cén 1a:

X = %(87,27 +87,32+87,39) =87,327¢

0,045

NG

5, =1,96 =0,051
Khdéi lwong dung cta vat MX ~ X =87,327g
U6c lugng khoang cua vat do:

MX e[X -8, ; X+8,]=[87,276 ; 87,378].

2.2. Phuwong sai va P§ 1éch chuén

= Phuong sai 1y thuyét cta dai lugng ngau nhién X ky hiéu 1a DX, gia tri ctia n6 ky hiéu la 02, duoc
xac dinh nhu sau:

n \ . X A N
2 X la dai lvong ngau nhién roi rac,
D pi(x; —MX) gng
i=1

p; = P{X=x;}.
Dx =
~+00
[ £0(x = MX)* dx o .
e X'1a dai lugng ngau nhién lién tyc,

f(x) 1a ham mat do x4c suat cua X.

Phuong sai 13 hing s6 dic trung cho d6 tin man cua cac gia tri cua dai luong ngau nhién.

U6c lugng ciia DX

DX ~ si 1a wdc lugng diém ctia DX

(n- 1)5)2( ) (n- 1)5)2(

; 1a woc lugng khoang cua Dx, trong do si
q(n—-1;0/2) qn-1;1-a/2)

DX e

la phuong sai thuc nghiém, q(n —1; o/2) va q(n — 1; 1— o/2) 1a gid tri tra bang khi binh phuong.

» P 1éch chudn

o =+DX duoc goi l1a 36 I¢ch tiéu chuén cua dai lugng ngau nhién X.
Khi khong biét DX thuong lay 6 ~ s _1a uc lwgng diém cua d 1éch chuan,

G € [s—38, ;s +8,]1a udc lugng khoang cua d6 1éch chuan, trong do
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& =t(a/ 2).&. s+ 05 duogc goi la khoang tin cdy mtc 1-a cua do 1éch chuén.

Ngoai cic hing s6 MX, DX dic trung cho dai lugng ngau nhién, mémen bac k cua dai luong ngiu
nhién dugc xac dinh nhu sau:

n
M(X-MX)* =>" p; (x; ~MX)*  véi X 1a dai luong nghu nhién roi rac
i=l1

k =3, m6 men bac 3 cho do nhon cua dai lugng ngau nhién.

k =4, md men béc 4 cho hé sb d6i xtng cua dai lugng ngiu nhién.
3. QUY LUAT CHUAN (GAUSS - LAPLACE)

Quy luat chuan do Gauss, Laplace nghién ctru dau tién.
3.1. Dinh nghia

Dai luong nngu nhién X lién tuc, nhdn gia tri trén R dwoc goi la co quy ludt chudn, goi tat la dai

liong ngau nhién chudn hay bién chudn véi tham s6 u va o2 néu ham mat dé xdc sudt ciia X cé dang:
- (x-n)*
2 , g A an 1 :A
f(x)= e 29 | trongdo MX =p; DX = o2 14 céc tham sb da biét.
oV2n

Khipn=0, o 2- 1, dai lugng ngau nhién X duoc goi la chuén tic. Nhu vay chuén tic 1a chuin co
tham so dac biét O va 1.

Céc dai lugng binh thudng trong sinh, y hoc thudng ¢é quy luat chuan. Dan dén ky hiéu X chuén véi
pva o nhusau X : N (u, 02) va chuan tic 1a X : N (0 ; 1).

3.2. Cac dic trung ciia quy luét chuin

Gia s X:N(u;oz) thi MX =, DX =¢°
Gia str X:N(0;1) thi MX=0, DX=1

1 x2
X exp(——)dx =0
Jom )

Do ham lay tich phéan 12 ham 1é, mién tich phan d6i xtng.

+00
Thatvly MX = j

DX = ! Toxz exp| — ﬁ dx

NP

2
Tich phan timg phan dit u =x, dv= x exp (- X?) dx

2
X X
DX= lim | —-—— exp| —
a—>—o| /2T P [ 2 J

b+
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3.3. Tra bang

I(x) = T f(t)dt = P{—oo <X< x}

—0o0

Ky hiéu

I1(x) 1a ham phan phdi x4c suét cua dai lugng ngiu nhién chuan tic

XZ

X:N(@0;1)véi f(x)zL e 2

2

Tich phan n(x) ldy céac gia tri x tir 0 dén 4,5 lap duoc bang n(x) (bang 1).
Trong cac sach doi khi 1ap bang ¢(x) voi

d(x) = T f(t)dtzP{—xSXSx}

—X

din dén TI(x)= o,5+%¢(x)
= X:N(0;1)

I1(—x) =1 - TI(x)
P{a <x <b} =T1(b)-I1(a)
P{x>b}=1-P{-0<x <b} =1-TI(b)

" X:N (1,07

P{a3xsb}=P{a_“sX_“sb_“}=
(o) (o) (o)

-1 -nE=h

Dua vao bang T1(x) tra dugc

TI(1) = 0,8413
I1(2) = 0,9772

I1(3) =0,99865
3.4. Thang phan loai

I(-1) = 1 - TI(1) =0,1587
1(-2) =1 - I1(2) =0,0228
1(-3) =1 - I1(3) = 0,00135

p—3c u-2c L—oc n pL+o u+2c u+3c
X:N(0; 1): -3 —2 ~1 0 1 2 3
0,00135 0,0228 0,1587 0,5 0,8413 0,9772 0,99865
I1(x)
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Rit thip thip hoi thap trung binh hot cao cao ritcao
0,00135 002145 0,1359 <— 06826 —» 0,1359 002145 | 0.00135
— Ho Lhipdénhci ci0 —p
09544
-+ Thip dén cao >
09973

Goi X 1a ap lyc dong mach phdi thi tdm truong nguoi binh thuong (mm Hg). Nghién ciru da thu
duogc sb lidu voi tan suit twong Gmg sau:

X. 2 3 4 6 7 8 9 >
1 4 7 2 5 2 1 30
@ 0,033 0,133 0,233 0,267 0,067 0,167 0,067 0,033 1
y
0 ] 2 3 4 3 6 7 b 9 10 X

Po thi dwd'ng cong tan suit chuin lam tron

Lam tron duong gap khic néi cac dinh tan suat twong ing voi cac gia tri x, duge dudng cong gan voi
duong cong ciia ham mat o xac suat chuan:

_(X _571)2
2x1,7?

1
f(x)=—F== exp
1,727
trongdo u=Xx =5,1, o’ ~s? = 1,72,
Dua vao tinh chudn dé tinh céc sai sb 8,, 8, 8, va céc khoang tin cdy ciia P(A), MX va JDX .

Céc bai toan so sanh trung binh 1y thuyét hay so sanh phuong sai ctia hai dai luong ngau nhién ciing
duoc tién hanh trén co s gia thiét cac dai lugng ngau nhién c6 quy ludt chuan.

3.5. Quy luit log chuin

= Pai lugng ngau nhién X (bién ngau nhién X) duoc goi 1a ¢6 quy luat In chuan véi tham sé p va o 2

néuY =1nXco quy luat chuén : N(u,o 2) voiMY =u, DY =o 2
o2
Khidé  MX= exp(p+7) DX = (exp 62 —1).exp(2p +6°)
] P{aSXSb} =P(lna<Y <Inb)
_ H[lnb—u)_n[lna—u)
c c
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Vidu:
Goi X 1a ap lyc tam thu dong mach phéi bénh nhan hep hai 1a, X =72,4mmHg

2 =30,492.Y =InX, Y : N(4,18;0,46%)
0,2116

2
DX =[exp(0,2116) —1]exp(2x 4,18 +0,2116) = 35,27% |

MX =exp(4,18+

)= 72,66

4. CAC QUY LUAT KHAC
4.1. Ham Gamma
Ham Gamma, ky hiéu 1a T'(n), c6 biéu thirc sau:

['(n)= je_xxn_ldx.
0

Ung voi cac gia tri n < 2, T'(n) dugc cho trong mot bang. Vi du I'(1)= 1, I'(1,46) = 0,8856,
re)=1.

Ung v6i cac gia tri n > 2, T'(n) dugc tinh xap xi theo cong thirc

I'h)=m-HI'(n-1).

V61 n nguyén duong thi I'(n)=n!

Vo6in da lon, I'(n) dugc tinh theo cong thic sau:

I'(n)= n"e 27 //n.

4.2. Quy luét khi binh phwong x>
= Dinhly 1
Gia sir X, X,, ..., X_ 1a n dai luong ngdu nhién chuan tic doc lap thi

n
_ 2 o
Q= ;Xi la dai luong nhiu nhién 2 véi n bic tr do
<

X, la bién chuan tic thi Q; = X7 1a mét bién x* vdi 1 bic tu do.
Chia n gia tri nghién ctru thanh k hang, c6 k —1 bac tu do.
Chia n gia tri nghién ctru thanh k hang va 1 ¢6t, c6 (k — 1)(1— 1) bac tu do.

., " Q, ladai lugng ngau nhién c6 quy luat Xz v6i n béac tu do, khi d6 ham mét do xac suét cua Q, co
bi€u thurc sau:

4.3. Quy luat Student (Gosset W.S)
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= Dinh Iy 2

Gia s X 1a dai lugng ngau nhién chuén tic doc lap voi Qn la dai lugng ngau nhién Xz vO1 n bac tu
do thi
X

T, =— .
n / Qn 1a dai lugng ngau nhién c6 quy luat Student véi n bac tu do.
n

Khin—oo, T = T:N(0, 1)

=T, 1a dai lugng ngau nhién c6 quy luat Student véi n bac tu do. Khi d6 ham mat do xac suit cua T,
c6 biéu thuc sau:

n 1
2) 2 2
£(x) =— [1 +X—J
- n
(™) [
2 2
4.4. Quy luat Fisher — Snedecor
* Dinh 1y 3

Gia su in 1a dai luong ngau nhién Xz v0in; bac tu do doc 1ap vai an 1a dai luong ngau nhién Xz
V01 n, bac ty do thi :
in . an
ny . ny
1a dai luong ngau nhién ¢ quy luét Fisher—Snedecor voi n; va n, bac tu do.

np,n, -

= F, n,la dai luong ngau nhién c¢6 quy luat Fisher—Snedecor véi n, n, bac tu do. Khi d6 ham mat

d0 xéc suit ciia Fo o, €0 biéu thirc sau:
r oy n y n my
2 2 n, j 2 x?2
n; n, n il )
O | T 2| V2 n )2 2
2 2 1+ —

5. GIA TRI TOI HAN

f(x) =

Hién tugng A c6 P(A) > 0,95, khi thuc hién phép thir, A hau nhu chic chin xuét hién.

Hién tugng B ¢6 P(B) < 0,05, khi thuc hién phép thir, B hau nhu chéc chin khong xuét hién.

Nhimng khang dinh trén khong phai 1a cac dinh 1y hoan toan dung ma chi 1a cac quyét dinh dung
nhiéu, sai it.

Trong céc bai toan kiém dinh gia thiét thong ké can quyét dinh chap nhéan gia thiét dua ra hay bac bo
giai thiét d6. Khi d6 dya vao mirc ¥ nghia ctia xac suat dé xac dinh mot gia tri, cin cr vao gia tri ndy ma
quyét dinh chap nhan hay béac bo gia thiét thong ké. Gia tri nay duoc goi 1a gia tri t6i han. Chon muc xéac
sudt o 1a 5% hodc 1% s& c6 gia tri téi han mirc 95% hay 99%. Mbi quy luat xac sudt co cac gia tri toi han
riéng.

5.1. Quy luét chuin tic T : N (0;1)

» P{-00<T<+0}=P{-0<T<t(a)}+P{T > t(a)}
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Néu xac dinh dugc t(a) sao cho P{T > t(oc)} = o thi t(a) dugce goi la gia tri té1 han mdt phia mae 1 —

o
I-o o
I AI//////// > T :N(0; 1)
0 t(a)
Chap nhan Béc bo

" P{-o0<T<+oo} =P{ [T|<t(at/2)} +P{ |T|> t(c/2)]

Néu xdc dinh dugc t(a/2) sao cho P{|T|>t(a./2)} = o thi t(a/2) duge goi la gid trj t6i han 2 phia
muacl—o

a2 I-a o2
1/1//] | | /////» . .
Viva | W/ T:N(©:1)
—t(o/2) 0 t(0/2)
Bac bo Chap nhan Bac bo

t(ar), t(o/2) tra & chi dan 2 bang 1.
Vi du t(0,05) = 1,6449; t(0,05/2) = 1,96; t(0,1/2) = t(0,05).

5.2. Quy luat Student T |
» P{-00<T, <+oo} =P{-0< T, <t(n;a)} +P{T, > t(n;o0)}
Néu xac dinh dugc t(n;o) sao cho P{T, > t(n;a)} = thi t(n; o) dwoc goi 1 gia tri toi han mot phia

mic 1 —o

I-a a

| L s T
| V77777777 7 n

0 t(n; o)
Chip nhan Béc bo

. P{—oo<Tn <+oo}:P{ |Tn|£t(n;(x/2)}+P{ |Tn|>t(n;(x/2)}

Néu xac dinh dugc t(n; 0/2) sao cho P{ |T,|> t(n;o./2)} = a thi t(n; 0/2) dugc goi la gia trj t6i han
hai phia mirc 1 — o

o/2 I-a o/2
/////| I L/ T
a I /77777 'n
—t(n; o/2) 0 t(n; o/2)
Béc bo Chép nhan Béc bo

t(n;a) va t(n; o/2) tra & bang 2.
Vidu: t(1;0,05) =6,314
t(1;0,05/2) = 12,706; t(61; 0,1/2) = t(61; 0,05) = 1,645.
5.3. Quy luat khi binh phuong Q

P{OSQn <+oo} =P{0£Qn Sq(n;a)}+P{Qn >q(n;a)}
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Néu xac dinh duge q(n;o) sao cho P{Q, >q(n;a)} = o thi q(n;or) duoe goi 14 gid tri toi han muc 1
—a

- o
| Ly Q
| V7rii7ir® <n
0 q(n; a)
Chap nhan Bac bo

g(n;a) tra & bang 3. Vi du q(1; 0,05) =3,841; q(2; 0,01) =9,210.

5.4. Quy luat Fisher — Snedecor F,

1,12
PLOS<F, , <+ol=P{0<F, , <f(n.ny00)+P{F, , >f(mn,.n5:0)]

Néu xac dinh duogc f(nl, n,; o) sao cho P{ annz > f(nl,nz;oc)} =a thi f(nl, n,; a) duoc goi la gia

tri t&é1 han murec 1 — o

l-a a
| /L1 s
[ V7777777 ™ Frn
f ) 112
0 (n1an2aa)
Chap nhan Béc bo

f(n;, ny; o) vé1 o = 0,05 tra & bang 4.
Vi du:
f(10; 1; 0,05) = 242, n, tra 6 cgt, n, tra & hang.
Céc gia tri trén mot cot khong tuyén tinh cho nén khong noi suy ma 1ay gia tri gan nhat:
f(l; 34; 0,05 =f({; 30; 0,05)=4,17

f(1; 35; 0,05)~f(; 40; 0,05)=4,08
Céc gia tri trén mot hang xem 13 tuyén tinh cho nén ndi suy céac gia tri khong c6 trong bang. Vi du
can tra f(12; 1; 0,05)

£(15; 1; 0,05) =246

= n, : tdng 5 bac, gia tri ftang 4
£f(10; 1; 0,05)=242} | - tang o bac, gla tr 1 tang

vay f(12;1;0,05) =£(10;1;0,05) +2x§ =243,6

hoac f(12;1;0,05) =f(15;1; 0,05)-3 x% = 243,6.
5.5. Tra nguoc

Gia sir can tra t(0,15). Gia tri nay khong co trong bang gia tri toi han t(c). C6 thé dwa vao bang IT(x)
de tim t(a) khi biét a..

Gia sir X 1a dai lugng ngau nhién, X : N(0;1).

P{—oo <X< x} =T1(x) = p . Nhu vay cho x, tim dugc p trong bang I'(x).

Gia sir T 1a dai lugng ngau nhién, T : N(0;1).
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P{T>t(a)} =a
P{T<t(a)} =I(t(a)) =1-a

bitl-a=p p=II(t(a)) < t(a) = x.

Nhu vay cho a, tim dugc t(a) trong bang I1(x) nho tra ngugc.

Khi o> 0,5 p=1-a =TII(t(a)) khong co trong bang.
I(x)=a =1-TI(t(a)) = II(-t(ax)).

Vay t(a) =-x.
Tra t(o/2) nhu tra t(o). Khi d6 o chinh 1a gia tr1 /2.
Vi du:
= Tra t(0,15).
a=0,15. p=1-0,15=0,85=T11(1,04)

t(0,15) = 1,04.
= Tra t(0,15/2)
o =0,15/2=0,075. p=1-0,075=0,925 =TI(1,44)
t(0,075) =t(0,15/2) = 1,44.

= Tra t(0,6)
o =0,6. 0,6 =I1(0,25)
£(0,6) = —0,25.
CAU HOI TU LUQNG GIA

Hay chon mot két qua ding.

1. Goi X la chiéu cao nam thanh nién Vlet Nam (dv: cm) X N(u,c ) V01 pu=163,72 va =4 672
Do chiéu cao mot nam thanh nién, tim x4c suét sao cho chiéu cao nguoi do nam trong khoang [156,248;

171,192].
Két qua:
A. 0,1096 B. 0,9452 C. 0,8904 D.0,0548  E. s khac.
2. S6 lugng hong cau trong mau ngoai vi (dv: T/1) 1a dai lwong ngau nhién chuan véi p = 5,05 va o’
=0,3 82. Pém hdng cu cho 4673 ngudi, ¢6 bao nhiéu ngudi c¢6 s6 hdng cau trén 6T/1.

Két qua:
Al B. 29 C.312 D. 6 E. s6 khic.
3. Giasir T 1a dai lugng ngau nhién chuédn : N(0;1). Hay cho biét t(0,06/2).
Két qua:
A. 0,5239 B. 0,5120 C.-1,88 D. 1,88 E. sb khéc.
4. Gia st T 1a dai luong ngiu nhién chuan tic. Hiy cho biét t(0,56).
Két qua:
A.-0,15 B. 0,7123 C.0,15 D.-0,7123 E. s6 khac.
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Bai 4
QUY LUAT XAC SUAT CUA PAI LUQONG NGAU
NHIEN ROI RAC

MUC TIEU

1. Trinh bay dwoc bon quy ludt xdc sudt (Nhi thire, Poisson, Siéu bi, Pa thirc).
2. Trinh bay dwoc y nghia ciia bon quy ludt.

3. Gidi dugc bai todn xdc sudt cé quy ludt nhj thiec.

Pai lugng ngiu nhién lién tuc thuong gip 1a dai luong ngau nhién c6 quy luat chuan hodc Student
hoic khi binh phuong. Céc dai lugng ngau nhién roi rac ¢6 cac quy ludt xac suat khac nhau tuy thudc cac
phép thir doc 1ap hay khong doc 1ap. Trong bai niy s& xét cac quy luat xac suat ciia dai lugng ngau nhién
o1 rac hay gap trong nghién ctru sinh, y hoc.

1. QUY LUAT NHI THUC - BERNOULLI

1.1. Dinh nghia

Thuc hién phép thir € n 1an doc lap, hién tuong A ¢ xac sut P(A) = p. Goi X 1a s6 lan xuat hién A
khi thuc hién phép thir n lan.

Pai heong ngdu nhién X dwoc goi la dai heong c¢é quy ludt nhi thire véi cdc tham sé n va p néu:

+ XnhdncacgiatriO, 1,2, 3, ..., n

+ P(X=r1)= Cyp' (1-p)" " =B(r, n,p).

Cong thirc tinh x4c suat 1a s hang tong quat cia khai trién nhi thirc. Doi khi ky hiéu q=1—p.
Vi du:

1. Ty I€ bi bénh tai phong kham da khoa béng 0,2. Kham bénh cho 10 nguoi, tim xac sut sao cho
c6 2 nguoi bi bénh.

Kham bénh cho 10 nguoi, ho cé bi bénh hay khéng 1a cac phép thir doc lap. Goi X 1a ) nguoi bi
bénh khi kham cho 10 nguoi. X ¢6 quy luét nhi thtre véi tham sé n =10, p =0,2.

10!

ﬁ0,22 x0,8% =0,302 .

P(X=2)= C%x0,22x0,8% =
2. Diéu tri mot bénh co xac suit khoi béng 0,8. Piéu tri cho 10 nguoi bénh trén, tim xac suat sao
cho c6 8 ngudi khoi.
Chira cho 10 nguoi bi bénh khoi hay khong 1a cac phép thir doc 1ap. Goi X 1a s6 khoi khi chita cho
10 nguoi. X ¢ quy luat nhi thirc véi tham sé n =10, p=0,8.

10!

2'—8'0,88 x 0,22 = 0,302 .

P(X =8)= C},x0,88x0,2% =
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3. Xac suét phan tng thudc khi diéu tri khang sinh cho bé&nh nhan béng 0,001. Piéu tri cho 100
ngudi, tim x4c suit sao cho c¢6 1 ngudi bi phan tng thude.

Bénh nhan c6 bi phan tmg thudc hay khong khi diéu tri khang sinh 1 do thudc va co dia nguoi
bénh. Diéu tri thudc cho 100 ngudi bi bénh 1a cac phép thir doc 1ap. Goi X 1a s6 ngudi bénh bi phan
g thudc khi diéu tri. X c6 quy luat nhi thirc véin =100 va p = 0,001.

P(X=1)= Cly x0,001! x0,999% = 0,091.

1.2. Tinh chat
1.2.1. Pai lugng ngdu nhién X c6 quy luat nhi thirc v6i tham sé n va p thi:
P(O0<X<n)=1.
That vay:
P(0<X<n)= i Chp'(-p)" " =(p+1-p) "=
r=0
1.2.2. Dai luong ngau nhién X c6 quy lut nhi thirc voi tham sé n va p thi:

MX = np, DX = npq.

Chtrng minh
n . . .
MX = > p;x; voi  p=P(X=0)=C,p'(1l-p)"", x;=i
i=0
L n!
= Z P ( -p)"
= (n=D!'i!
= n! i —
— e 1_ n-1
;(n—i)!(i—l)! pd-p)
1 -1 , .
= np —(r.l, ol p T (1-p™ bati-1=s
o (a=-DIa-n!

n-1
=np Y Ciyp*1-p)" S =np.
S 2
DX = Y p;(x; —np)
i=0

= Y Chp'(=p)" [ i - 2inp+ (np)? |

i=0

i Zo (0] vp“ p)'i% ~(np)’

= Z (nill')yl'pl(l_p)n—l1(1—1)+np_(np)2
i=0 !
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Il
=
~~
=
N
o]
[\
M=
~~
=
N
N

i—2 —i 2
p“(1-p)"" +np—(np)

-1 2n—2 (n-=2)! S(1—p)t2-s _ 2 e
n(n-1)p Z—n S PP e np—(np)”, véis =i -2

= (np)” — np? + np — (np)°
=np(1-p) = npq.
Xét vidu 1: MX=10x0,2=2,DX=10x0,2 x 0,8 = 1,6.
vidu2: MX=10x0,8=8,DX=10x0,8 x0,2=1,6.
1.2.3. Pai luong ngau nhién X c6 quy luat nhi thirc véi tham sé n va p thi:
P(X =r) 16n nhét khi r = [(n+1)p], trong d6 [...] 1a ham phan nguyén.
Phan nguyén ctia mot sb 1a sé nguyén 16n nhat nhé hon hay bang sé d6
Bién X nhan giatritr 0 dénn, co n+ 1 xac suét.
!
P(X=1) (n—nr.)!r! pa-p™ -1+ p
P(X=r-1) (n_r_,_rll)!!(r_l)!pr_l(l_p)n_Hl r 1-p
Dandénr<(n+1)p. Khir< (n+1)p thi P(X=1r) > P(X =1r- 1)
Khir>(n+1)p thi P(X=1)<P(X=r-1).
’ Vay r = [(n+1)p] thi P(X = r) 16n nhat. Khi (n+1)p 1a sb nguyén thi P(X=r) = P(X=r-1) 1a gi4 tri l6n
nhat, r con dugc ky hi¢u 1a Mo (Mode).

Diéu tri mot bénh c6 xac suat khoi bang 0,7. Diéu tri cho 10 ngudi.
Tim x4c sudt c6 i ngudi khoi, qua d6 tim xac suat 1on nhat.
Chira cho 10 nguoi khoi hay khong 14 cac phép thir doc 1ap. Goi X 1a sb khoi khi chita cho 10 ngudi.
X ¢6 quy luat nhi thirc véin=10 va p=0,7.
r=[(10+1)0,71=1[7,7]1=7
P(X =0) =C%.0,7%.0,3'° = 0,000006

P(X =1) =Cl,.0,7.0,3° =0,000138

P(X =6) =C%,.0,7%.0,3* =0,200121
P(X =7)=C[y.0,7.0,3> =0,2668

P(X =8)=C},.0,7%.0,32 =0,2335 ...
Vay P (X =7) 16n nhat. X = 7 1a gia tri hay gdp nhat.
Xétvidul voin=10,p=0,2, r=[(10+1)0,2] = 2.

P(X=2) = C3,0,22.0,8% =0,302 D6 la gié tri xac suét 16n nhat.
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1.2.4. Pai luong ngiu nhién X ¢6 quy ludt nhi thirc voi tham s n va p, khi n — oo, p khong gan 0
hodc 1 thi bién X c6 quy luat nhi thirc s& tién t6i quy luat chuan véi tham s6 p = MX = np va o’ =
DX =npq.

G kK k
P{m<X<my}= > Cyp(-p"

k=m,;
\Vpq vIpq
Vi du:

Diéu tri khang sinh C, cho tré bi viém nhiém dudng hd hap trén do vi khuan 6 ty 1¢ khoi bang 0,6.

Tim x4c sut sao cho diéu tri cho 100 tré co:
a) S6 tré khoi tir 55 dén 70 tré.
b) Dung 60 tré khoi.
Giai:
Diéu tri cho 100 tré 1a cac phép thir doc 1ap.
Goi X 1a sb khoi khi diéu tri cho 100 tré. X c6 quy luét nhi thirc véin= 100 va p = 0,6.

70
a) P{SSSXS70}= Z C{OOX 0,6r(1_0,6)100—r
r=55

~TI 70-100x0,6 n 55-100x0,6
\J100x 0,6 % 0,4 4/100x0,6x0,4

=T1(2)-T1(~1,02) = 0,9772 +0,8461~1=0,8233.

b) P{X=60} =C55.0,6°.0,4%
~P{60-0,5<X <60+0,5)
60,560 59,5-60
=H s _H s
[ J24 j [ 24 j
~T1(0,10)—1(~0,10) = 21(0,1) -1
=2x0,5398 — 1=0,0796.

2. QUY LUAT POISSON

2.1. Dinh nghia :
Pai heong ngau nhién X dwoc goi la ¢é quy ludt Poisson véi tham sé A > 0 néu :

+ XnhdncacgiatriO, 1, 2,..., n.

e Mt

+ P(X=r) = = P(r,1),
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1

trong do: e = lim (1+x)* =2,7182818284590 .
x—0

2.2. Tinh chét

2.2.1. Pai lugng ngiu nhién X c6 quy luat Poisson v4i tham s A > 0 thi MX = DX = A.

2.2.2. Pai lugng ngau nhién X c6 quy luat nhi thirc véi tham s6 n va p, khi n tién téi oo va p tién t6i 0
sao cho np — A thi dai luong ngau nhién X c6 quy ludt nhi thirc sé tién t6i quy ludt Poisson v4i tham sd A
> 0.

Thuc hién n phép thir doc 1ap, hién tuong A c6 xac suat P(A) = p. Goi X 1a s6 1an xuét hién A. X ¢6
quy luat nhi thirc v6i tham s n va p.

_ n! _
P(X=r)=Cyp' (1-p)"" =mpr(l—p)n '

Khi n — oo va p—0 sao cho np — A thi

P(X=1r)=——p'(1-p)""
(X=1) (n_r)!r!p( p)
n-r+1)(n-r+2)..n n'p’ _
:( )( ' ) X Ir) (l_p)n T
T n
=l[1—r—_1J(l—r_2J...1><(np)r(1—p)n_r
r! n n
| 1-p(n-r)
lim (1-p)™ " = lim {[1+(-p)] P e
n—oo n—oo
p—0 p—0

Viy P(X =1)~ =

P(A) = p rat gan 0 cho nén A 1a hién tugng hiém gap.
S6 1an xuat hién hién tugng hiém gap khi thuc hién s6 16n phép thir doc lap s& co quy luat Poisson.
P(A) =prat gan 0, q =1 — p rdt gan 1 cho nén MX = np, DX = npq din dén DX ~ MX = A.
Vi du:
1. Xac suat mic bénh sau khi ding vacxin bang 0,001. Dung vacxin cho 2000 tré. Tim xac suat sao
cho c6 4 tré bi bénh.
Giai:
Goi X la sb tré bi bénh sau khi dung vacxin.

X ¢6 quy luat nhi thie véin =2000 va p =0,001.

P(X = 4) = C3000 x 0,001* x 0,999'%76 = 0,090 .

Néu xem n = 2000 1a du 16n, p= 0,001 gan 0.

MX = 2000 x 0,001 =2, DX = 2000 x 0,001x 0,999 = 1,998
= DX~*MX=L=2
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Tinh x4c suét theo quy luat Poisson

2 4
P(X = 4= *2

=0,090

Sai sb giita hai cach tinh rit khong dang ké.

2. Pém hong cau trong 400 6 cua kinh hién vi. Xéac sut d& mot hong cdu roi vao mot 6 bang
0,0025. Tim xac suat sao cho trong s6 1000 hong cau ¢6 3 hong cau roi vao mét 0.
Giai:

Goi X la sb h6ng cAu roi vao mot 6.

X ¢6 quy luat nhi thire véi n =1000 va p = 0,0025 (phép thir doc lap)

P(X =3)=C3yp0x 0,0025> x 0,99757 = 0,214

Khi n = 1000 xem 1a du 16n, p = 0,0025 13 gan 0,

MX = 1000 x 0,0025 =2,5, DX = 1000 x 0,0025x 0,9975 = 2,49375

=DX~MX=A=25.

Tinh x4c suét theo quy luat Poisson

e >°2,5°
!

P(X=3)= =0,2138

Sai sb rat nhé.
3. QUY LUAT SIEU BOI

3.1. Dinh nghia

Nghién ciru mot dam dong c6 m phan tir, trong d6 m, phan tir c6 dic tinh A, s6 con lai m, khoéng co
dac tinh A. Lay ngau nhién, khong hoan lai mdt mau n phan tir tr m phan tu. Goi X 1a s6 phan tir ¢6 dac
tinh A trong n phan tir 1y ra.

Dai luong ngcfu nhién X dwoc goi la co quy ludt siéu boi voi cdac tham s6 m, m van néu :

+ XnhdncacgiatriO, 1,2, ..., n

my!my!(m- n)In!

+ P(X=r)=
(my- r)lrl(my- n+r)!/(n-r)lm!

=H(r,m,m,n).

Lay mau khong hoan lai (khong 1ap), khong thit ti 1a miu t6 hop khong lap.
S6 thun lgi cho x =r1a Cp, xCp. "

Tong sb kha ning khong phan biét A hay 1a A 1a CJ. .

T n-r
m

C v :
Vay P(X =r)=—2—2 Khai trién céc td hop dugc cong thic trén.
C

3.2. Tinh chét

3.2.1. Pai luong ngiu nhién X ¢ quy luat siéu boi vdi tham sé m, m,, n thi:

file://C:\Windows\Temp\eaoadvlipf\Chapterl.htm 09/07/2013



Page 37 of 45

MX =n x —
m

DX =nx M, Mafy_n-l
m m m-—1

Phuong sai tinh theo quy ludt si€u boi thuong nho hon phuong sai tinh theo quy luat nhi thue.

. X ‘A , PRSP N J4 . m

3.2.2. bai lugng ngau nhi€u X co6 quy luat si€u boi voi tham s6 m, my, n khi m —oo sao cho —1 p,n
A . \ ’ A A Ar o~ oA I ’ A . ’ I A \ m
c0 dinh thi X co6 quy luédt siéu bdi s€ tién toi X co quy ludt nhi thirc véi tham s6 n va p.

'm,!(m—n)n!
P(X = 1) = m;!m,!(m-n)!n!

—C,p'(1-p"".
(m; —r)!'r!'(m, —n+1)!(n—-1)! m! n P (1=P)
Vi du:

1. Xét nghiém nhom mau cho 100 ngudi, trong d6 48% c6 nhém mau O. Mbi 1an xét nghiém cho
10 nguoi, tim x4c suét sao cho c6 5 ngudi c6 nhém mau O.

Giai:
Xét nghiém cho 10 nguoi dugce thuc hién theo cach léy mau khong hoan lai.
Goi X 1a s6 nguoi ¢6 nhém mau O trong 10 xét nghiém.
X ¢6 quy luat si€u bdi voi m = 100, m, = 48, n = 10.
48! 52! 90! 10!

P(X =5)= = H(5,100,48,10)
(48—5)! 51 (52—10+5)! (10—5)! 100!

=0,257

Néum = 100 d 16n, 2L = 0,48 .
m

Tim xé4c suét theo nhi thurc
P(X =5)=Cjy x0,48° x0,52° = 0,244

0,013

Sai s 8=0,257-0,244=0,013 —> =0,05. Khi m 16n hon sai s sé& bé di.

2. Kiém tra X quang cho 120 nguoi trong d6 10% bi lao. Mdi 1an kiém tra 10 ngudi, tim x4c suat
sao cho c6 mot nguoi bi lao.
Giai:
Kiém tra X quang cho 10 nguoi dugc thuc hién theo cach léy mau khong hoan lai.
Goi X 1a s6 nguoi bi lao trong 10 ngudi kiém tra.
X ¢6 quy luat siéu boi véim =120, m; =12,n=10
12! 108! 110! 10!

P(X=1)= =H(, 120, 12,10) = 0,404
11! 1! 99! 91 120!
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my

Néum =120 1a du 16m, =0,1.

m
Tinh x4c suét theo nhi thic

P(X=1)=C}, x0,1' x0,9° =0,387 .

Sai s 8=0,404-0,387=0,017 > O’OIZ =0,04.

b

C6 thé xem m = 120 1a du 1on.

4. QUY LUAT PA THUC

4.1. Dinh nghia

Thyc hién n phép thir doc 1ap. Két qua la nhom day di cac hién tugng A, A,, ..., A, tuong ng voi
cac xAc suit Py Py wos Py

Goi X, Xy, -, Xy 12 s6 1an xudt hién tuong ung cac hién tugng A, A,, ..., A

Cdc dai lwong ngau nhién X;, X,, ..., X ; dwoc goi la k bién co quy ludt da thirc voi k tham so n, p,,
Dy - Py NEU:

+ X nhiangiatritr 0, 1, 2,..., n; i = 1,k

PX, =1, X y=ry X, = = " [Pyt
+ X;=r, X,=ry)., X, =1) _’”1-/ PR rk/pl Dy Dy

Trong n két qua co I lan A1, lan Ayt lan Ay, s6 truong hop 13 s6 mau khong ldp, khong thir tu

ry Y] Tk
C, an_r] ><...><Crk .

n!

! !

Khai trién céc t6 hop trén c6 két qua: .
1 . 2 . “en

rk!

Do n phép thtr d6c 1ap, cho nén xac sudt clia mot truong hop la tich xac sudt pfl .pgz pﬂ‘ . Dan dén
cong thuc da néu.

Chay: X, +X,+ ..+ X =r +t1,+ ..+ =n

4.2. Tinh chit
4.2.1. Gia st X, X, ..., X; lak bién c6 quy luét da thac véi cac tham s6 n, Py Pys s Py thi X,
Xy Xpp SS=Xp T T X)) gdém h +1 bién c6 quy ludt da thirc véi cac tham sb n, Py» Pys s Py,

k
Ap dungtinh chat wén, X; va 5= ZXi 13 hai bién cé quy luit da thic vdi cic tham so nva p;.
1=2
PIX; = 1,8 = n - )= pix(iop)"
! b ! ! (n - n)! ! !

Nhu vay X, 1a dai lugng ngiu nhién c6 quy luét nhi thirc voi tham s6 n va Py
Dandén: MX,=np,, DX, =np,(1-p,).
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Tuong tu nhu trén X, 1a dai luong ngau nhién c6 quy luat nhi thirc voi tham s6 n va p;-

Dian dén: MX. = np;, DX, =np,(1 -p,) i=1k.

4.2.2. Gia st X, X, ..., X lak bién ¢6 quy luat da thic voi k tham sb n, Py> Pys - Py thi

_ n! 0 0
PO = X5 =0) == PLP2 Pk =P

P(X,=n,X,=0)= p}

P(X,;=n,X,=n,X,=0)=0% pJ.p;.

Vay X, X, 14 hai bién trong k bién c6 quy lut da thire khong doc lap véi nhau.
Vi du:

1. Ty l¢ nhdém mau AB béng 0,04, nhém mau A béng 0,2, nhém mau B béng 0,28, nhém mau O
béng 0,48. Xét nghiém nhom mau cho 10 ngudi, tim xac sudt sao cho c6 mot nguoi nhom mau AB, hai
nguoi nhém mau A, hai ngudi nhom mau B va ndm ngudi nhém mau O.

Giai:

Xét nghiém nhom mau cho 10 ngudi la cac phép thir doc 1ap.

Goi X, X,, X3, X, 1a ) nguodi c6 nhom mau tuong ung AB, A, B va O.

X Xy, X5, X, 12 4 bién c6 quy ludt da thirc voi cac tham sé n =10 va p; =0,04;p, =0,2; p; =
0,28; p, =0,48.

10!

= 0,04" x0,22x0,28% x0,48°
11 212151

PX,=1,X,=2,X;=2,X,=5)
=0,0242.

2. Lai hai cay hoa mau hong di hop tir, thé hé sau s& c6 hoa tring, hoa hong va hoa do6 vdi cac xac
suét tuong tng: 0,25; 0,5 va 0,25. Theo doi hoa cua 10 cay thé hé sau, tim x4c sut sao cho ¢6 3 cay hoa
trang, 4 cay hoa hong va 3 cay hoa do.

Giai:

Cac cay thé hé sau c6 mau hoa doc 1ap voi nhau.

Goi X, X,, X5 1a sd cdy co hoa trang, hoa hong, hoa dé tuong tmg.

X Xy, X5 12 3 bién co quy luat da thirc véi cac tham s6n=10; p; =0.25; p, =0.,5; p; =0,25.

_ 10!
31413

3. Baco A, B, C khéo 1éo nhu nhau. Sau mdt thoi gian lam thu thuat c6 5 tha thuat khong dat, tim
X4c sut sao cho A lam khong dat 1, B 1am khong dat 2 va C lam khong dat 2 thu thuét.

Giai:

Ba c6 lam thu thuat khong dat doc 1ap voi nhau

p(X1 =3,X, =4, X5= 3) 0,253 ><0,54 ><0,253 =0,064

Goi X, X,, X; 1a s6 thu thut khong dat twong (mg clia A, B, C.
A r r A ’ A A 5 X+ A M 1
Ba c6 khéo 1¢o nhu nhau nén xac suat khong dat cia moi c6 bang 3

i L, £ 1 .
X, Xy, X5 1a 3 bién c6 quy luat da thirc véi cac tham s6 n = 10; p; = ;; 1=1,2,3.
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511} (1Y (1)
P(X; = 1,X, =2,X3=2) = —| x| =| x| z| =0,123
11212103 3 3

4.4. Kiém dinh 2

Gia st X, X, 1a s0 1an xuét hién A |, A, khi thyc hién n phép thir doc 18p. X, X, 1a hai bién c6 quy
luat da thirc voin va py, p,.

X, la bién c6 quy luét nhi thirc v6i tham s6 n va Py

Khido:  MX,=np;, DX, =np,(l-p;)=np;p,.

Tuong tu v6i X, ¢c6 MX, =np,, DX, =np,(1-p,)=np;p,

Khi n du 16n X, ¢6 quy ludt nhj thirc tién t¢i quy luat chuan véi tham s6

2 .
ui=MXi=npi, c; =DX.=np,p, i=12

2
‘:’3‘_1191_ 1a bién chuan tic. Vav [ﬂ] 1a bién ¥~ vai 1 bac tr do.

npipa opipa

(X _npl)z (x4 _np1)2 (X4 _np1)2
Q = = +
npip, np, np,

(X, —np))? = (n—X, —1np,)* =(-X, + n(l - p))* = (X, —np,)*.

(X —np, )2 N (X, —np, )2
np; np,

Q1=

roa ‘ . . ~ ‘ 2 (mi —Mi)z e 2 .
Thay X la s6 lan xuat hi¢n A, béi m; va np, = M; dan dén Q; = Z— la bién x~ voi 1 bac

tu do. =1 '

k 2
A g . , & (m M)
Mo rong cho k bién c6 quy luat da thirc Qi _; = Z—

i=1 i

1a bin 2 véi k — 1 bac tu do.

CAU HOI TU LUQNG GIA
Hay chon mot két qua dang.

1. Ty 1é mic bénh B tai cong dong bang 0,0016. Kham bénh cho 100 ngudi. Tim xé4c sudt cia sd

MQ'
Keét qua:
A. 0,852 B. 0,863.456 C.0,136.544 D. 0,148 E. sb khac.

2. Diéu tri bénh B bang khang sinh I c6 ty 1¢ khoi bang 0,82, bang khang sinh II ¢6 ty 1¢ khoi bang
0,89. bicu tri phoi hop 2 khang sinh trén cho 100 nguoi bénh B, tim xac suat sao cho c6 95 ngudi khoi.
Két qua:

A. 0,727 B. 0,273 C. 0,034 D. 0,966 E. s6 khac

3. Dung mdt phan Gmg chan doan bénh, phan tmg c6 ty 1& chan doan dung bang 0,8. Biét xac suat
chan doan bénh cho 100 nguoi (bang phan tng trén) c6 it nhat 100 — m nguoi duge chian doan dung
khong nho hon 0,96. Tim m.
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Két qua:
A. 87 B. 13 C.73 D.27 E. 56 khac
4. Khi nang cép khoa xét nghi€ém, bac sy A dé nghi chia khoa thanh 2 b6 phan déc lap vi cho ré“mg it
nhét mot bd phan lam viéc van dam bao dugc xét nghiém cho bénh nhan; Bac sy B dé nghi chia khoa
thanh 4 bo phan doc lap vi cho réng it nhat 2 bd phan lam viéc van dam bao dugc xét nghiém cho bénh
nhan. Xac suat dé mot bo phan lam viéc 1a p, khong 1am viéc 1a q (q = 1 — p). Tim q sao cho cach chia 2
c6 kha nang lam viéc t6t hon cach chia 4

Két qua:
A.<1/3 B.>1/3 C.1/3 D.2/3 E. sb khac.
Bai 5
LUAT SO LON
MUC TIEU

Trinh bay duwoc woc lwong P(A) = o(A)va MX =X.

Khi thyc hién mét phép thir, khong thé doan trudc mot cach chic chin xem dai lugng ngau nhién s&
nhén gia tri nao trong cac gia tri n6 c6 thé nhan.

Khi thuc hién nhiéu phép thir v6i s6 lugng 16n cac dai lugng ngiu nhién, c6 thé d& doan nhan két qua
ctia phép thir. Khi d6 tinh ngiu nhién cua phép thir s& “mét di” va cho quy luat “tit nhién” cia hién
tugng.

1. BAT PANG THUC TREBUSEV

= Bit ding thirc

Néu dai lugng ngiu nhién X c6 trung binh 1y thuyét (Ki vong toan) va phuong sai hiru han thi voi
moi s6 duong € bé tuy v, ta ludn co:

P{|X—MX|<5}21—% (1)

= Chirng minh
Gia st X 1a dai luong ngau nhién roi rac. X nhan cac gia tri X > Xy, +oep X, tuong tmg vOi cac xac
SUdt Py, Pys o> Ppyr

Gid st v6i k gié tri dau |X; —MX|<e, i=1k va (n—k) gid tri con lai thi
[X;-MX|2¢, i=k+1Ln.

Hai hién tuong trén 1a 2 hién tuong dbi lap, dan dén
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P{|X-MX|<g}=1-P{|X-MX]| > ¢ )

Vi X 1a dai luvong ngau nhién rdi rac nén

n
2
DX =) p;i(x; —MX)
i=1

n
DX > Z p; (X —MX)2 (vi cac s6 hang khong am)
i=k+1

n
Theo cong thirc cong xac suat, Z p; la xac suat d¢ dai luong ngau nhién X nhan mot trong céac

e, \ .., =k X 0 w1 A 3l ,
glatri X, 1, Xy 15, ---, X, Ma moi gia tri trén déu thoa mén bat dang thuc |xi - MX| >¢€.

n
> pi =P{|X-MX|>¢}
i=k+1

DX > &°P{|X - MX| > ¢}

p{|x_Mx|28}g]z_§ 3)

P{|X-MX|<g}> 1—%

= Nhéan xét

*Co thé xem (3) la dang khac cua bat dang thuc Trebusev.

*Bat ddng thic ciing dung cho truong hop X 13 dai lwong ngiu nhién lién tuc.

* Néu DX > & thi (1) 1a hién nhién, diéu nay khong c6 gid tri trong thuc tién.

Bat dang thirc Trebusev cho can trén hodc can dudi xac suat € dai luong ngau nhién X nhan gia tri
sai 1&ch so voi trung binh 1y thuyét ctia n6 16n hon hay nho hon €.

Bit déng thirc Trebusev dugc sur dung dé chting minh cac dinh ly vé luat sb 16n.
2. PINH LY TREBUSEV

* Pinh ly:

Gia sir cac dai luong ngau nhién X5 Xy +ons X dOc 18p, O céc trung binh 1y thuyét hitu han va cac

phuong sai bi chin trén béi hing sb ¢ (DX <c,Vi= I,_n) thi véi moi s6 duong € bé tuy ¥ ta ludn cé:
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1 1
DX —— > MX;
i=1 R

lim P{ —
n—oo n .-

= Chirng minh

<g}:1 4)

n
Ky hiéu X Z X; . Tim trung binh 1§ thuyét va phuong sai cia X
1=l

e

n

— 1 1

MXzM[ ZXJ ZMX
g

— 1 &

DXzD[—ZXiJz
g

Ap dung bit ddng thirc Trebusev

1 n
— Z DX;
i=1

n

P{ ‘)_(—M)_(‘<s}21— 3 =1- 1:1’11282
gt

Lay gi6i han 2 vé:

nng P{ X - MX\<8}>I}B;{1—E}=1

Do x4ac suat cuia mdt hién tuong khong vuot qua 1, vay

Lim P{ X - MX\<8}_1

n—oo
= H¢ qua
Gia sir cac dai luong ngiu nhién X X5, oo, X d0c 18p, 6 cung trung binh ly thuyét

(MX; =p  Vi=1,n) va cic phuong sai cing b chan trén (DX, < ¢, Vi=1,n) thi véi moi s6 duong &

bé tuy y ta luén cod
I%_l)ril) P{ ‘X u‘<s} =1. %)

V& ban chét, dinh Iy Trebusev chung to6 sy hoi tu theo xac suit cua trung binh s6 hoc cua sd 16n céc
dai lwong nhiu nhién vé trung binh sé hoc ciia cc trung binh Iy thuyét cua ching.

Nhu vay trung binh s hoc ctia cac dai lugng ngau nhién 6n dinh xung quanh trung binh sé hoc cta
cac trung binh ly thuyét ctia cac dai lugng ngau nhién.

Ting dai lwong ngiu nhién c6 thé nhan gia tri khac biét nhidu so véi trung binh 1y thuyét cia ching
song trung binh s6 hoc cua sb 16n cac dai lugng ngiu nhién lai nhan gia tri gin bang trung binh sé hoc
clia cac trung binh 1y thuyét ciia chung véi xac suét rat 1on. Do d6 c6 thé dy doan duoc trung binh s hoc
cuia cac dai lugng ngiu nhién.

Trong thuc tién dé co gia tri cia mot dai luong thuong do dai luong nhiéu 1an. Pé c6 MX ta théng

ké s6 lwong 16n cac mau tir d6 ¢ duge X va gan né cho MX..
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3. PINH LY BERNOULLI

* Pinh ly

Gia sir W 1a tan suat xuét hién hién tuong A trong n phép thir doc 1ap va p 1a xac suét xuat hién hién
tugng A trong moi phép thir d6 thi voi moi € duwong bé tuy y ta luén co

Lim P{|W-P|<¢}=1. (6)

n—oo
= Chirng minh
Goi X 1a sb 1an xuét hién hién tuong A trong n phép thir doc 1ap.

. X A X N A A A A ‘A r 5 A A
Xét dai lugng ngau nhién W =— 14 tan suat xuat hién hién tuong A trong n phép thur déc lap
n

X, 1
Tacdé: MW =M(—)=—MX
n° n

X 1
DW =D(—) =—2DX .
n n

X 1a dai lwong ngiu nhién ¢ quy luat nhi thirc véi cac tham s n va p do d6 MX = np, DX =npq.

1 1
Vay MW =—np=p , DW=—2.npq=m.
n

n n
Ap dung bt dang thirc Trebusev ddi voi dai lwong ngéu nhién W
Pq
P{W —p|<ef>1-——
ne
Lay gi6i han hai vé

Lim P{|W—p|<e} > Lim|: —ﬂ} =1

n—o0 n—»oo ngz

Mit khac do xac suit ciia mot hién tuong khong vuot qua 1 dan dén

Lim P{|W—p|<s} =1

n—oo

= Nhéan xét

Pinh 1y ching t6 su hoi tu theo x4c suat ciia tin sudt xuat hién hién twong trong n phép thir doc 1ap
vé xéc suat xuat hién hién twong d6 trong mdi phép thir khi sb phép thir tang 1én v6 han. Nhu vay tan suét
6n dinh xung quanh xac suét.

Dinh 1y 14 co s¢ cua dinh nghia théng ké ctia xac suit.
Vi du:

1. Do chiéu cao cta 125 nam thanh nién. Tim xéac suét sao cho do léch giira chiéu cao trung binh va
trung binh 1y thuyét khong vuot qua 2cm. Biét DX = 4,72.
Giai:

4,7°

125%2°

2. biéu tri cho 500 nguoi. Tim xac suat sao cho do 1éch gifra tan suat khoi va xéac suat khoi khong

P{ \)‘(—MX\<2}21— =0,95582
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vuot qua 0,05. Biét xac suat khoi khi diéu trj bang 0,85
Giai:
_ 0,85%0,15

P{|W-0,85<0,05! >1
{ | | 500x 0,052

=0,898
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Chuong 2
THONG KE
Bail
THAM SO MAU
MUC TIEU

1. Trinh bay dwoc cong thirc dinh nghia va cong thire tinh cdc tham sé mau.
2. Tinh dwoc cdac tham so mau va néu dwoc y nghia cua chung.

1. CAC KHAI NIEM
= Khoang s6 thuc
khoang dong [a, b] = {x 14 s thuc : a < x <b}
khoang nura dong nira m&
[a,b) = {x 1as) thuc : a<x <b}
hoic (a,b]={xlasbthuc:a<x<b}
khoang mé (a, b) = {x 1a s6 thuc : a <x <b}.

= Ky hiéu tong:

n
DX =X +Xy+..+X,
i1

n n n
Z(xi +y;) = in +ZJ’i
i=1 i=1 i=1

n
Za =nda.
i=l1

= Tap hop tong quat va tap hop mau

Tap hop tong quat 1a tap hop bao gdm tat ca cac ddi tuong can nghién ctru. S6 phan tir cia tap hop
téng quat goi 1a kich thudc tap hop tong quat, ky hiéu 1a N.

Vi cac diéu kién han ché, thuong 1y ra mot mau dé nghién ciru. Tap hop mau 14 tap hop gdm céc
d6i tugng 1dy ra dé nghién ciru. S6 phan tir ctia tap hop mau goi 14 kich thude mau, ky hiéu n. Néi chung
N >n.

Can lay mau ngau nhién, khach quan sao cho tinh chét ciia tip hgp mau phan anh dang tinh chat tap
hop tong quat.
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C6 hai cach 14y cac phan tir ra dé nghién ctru. LAy c6 hoan lai 1a 14y ra mot phan tr d& nghién ciru
roi tra lai tap hop mau. Két qua cac 1an nghién ctru sau khong phu thudc cac két qua nghién ctru trudce do,
phép thir doc 1ap. Lay khong hoan lai 1a 1y ra mot phan tir dé nghién ctru sau d6 khong tra lai tap hop
mau. Két qua cac nghién ctru sau phu thudc két qua cac nghién ctru trude, phép thir khong doc 1ap.

= D4u hiéu nghién ciru

Khi nghién ctru chi quan tam xem xét mot s6 mat, mot sb tinh chit cua ddi tuong nghién cuu. Cac
dic tinh, tinh chét can nghién ctru goi 1a d4u hiéu nghién ciru. Co dau hiéu nghién ctru vé chat, co dau
hiéu nghién ctru vé lugng. Cac déu hiéu vé chit duoc nghién ctru kha nang xuét hién cua chang, cac dau
hiéu vé lugng duoc tinh cac tham s mau.

2. SAP XEP SO LIEU

Khi tién hanh nghién ctru, s6 liéu thu dugc theo thir ti thoi gian. Nhu vy sb 1iéu chua c6 thir tu theo
gia tri. Trudc khi tinh cac tham sb mau, $6 liéu duoc sép Xép theo thur tu gia tri.

Viéc sap xép lai sb lieu khong lam thay ddi két qua tinh. Co nhiing bai todn ma thuét toan doi hoi
phai gitr nguyén thtr tu thu dugc theo thoi gian thi khong duoc sip xép lai sd lidu.

Ki hiéu n gia mi thu duoc ban danla x;, i =1n .Cé nhimg cach sap xép so lidu sau :

Sap xép sb lidu thanh day tang hodc bang goi la diy khong giam

X; <Xy SX35..5X, (1)

Sap xép sb lidu thanh day giam hodc bang goi 1a diy khong ting

X] 2 Xy 2X32..2X, ()

Co thé sap xep so li¢u thanh day cac gia tri khac nhau tang dan tuwong trng véi tan s6 xuat hién cia
chung.

X1 X9 Xk

k
m m ... my V01 Zmi=n 3)
i=

Véi nhitng nghién ctru ¢ kich thuéc mau n rat 1on, dé tinh cdc tham sé mau thudn tién ma sai sd
khong dang ké, co thé phan chia s6 liéu thanh nhiéu 16p.
Goi k 13 56 16p can phan chia : k> 1 + 3,32 Ign.
Goi Ry 12 mién bién thién cia x: R, = max x—min x .
i=In i=in

Goi khoang rong cia mdi 16p 1a Ax

RX
k

AX <

A .z Ax . ~ 1A A S SO T A
Nhu vay sai s0 0= X V&1 Ax da biét, phan chia so liéu vao céac 16p tur o dén ..
Két qua thu duoc day gia tri giita cac 10p twong ing vi tan sd xuét hién cua 16p:

k
X ¥, 1 J— ry
} . k véi ) m;==n
S

ooy

Dai khi tir s6 liéu thu dugce, chon & sao cho phu hop voi s6 liéu, tr d6 co:
Ax =20, sau d6 phan chia s6 liéu vao céc 16p nhu trén.
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Goi x 1a ap luc dong mach phéi thi tAm thu bénh nhan hep hai 14 (mmHg).

DPo 153 bénh nhan, maxx; =157, minXx; =15
Vi Vi
R, =157-15=142
k>1+3,321g153=8,2.
. 142
Layk=9 AXST215,77 = Ax=15.
Sap xép sb lidu vao 9 16p duoge két qua sau:
(0,0 - - - B B 88— | 103- | 118— | 133- | 148-
13-28 | 28—43 [ 43-58 | 58—-73 | 73 -88 103 118 133 148 163
X; 20,5 35,5 50,5 65,5 80,5 95,5 110,5 125,5 140,5 155,5
m, 6 20 33 24 28 12 17 8 4 1
10
D m; =153
i=1

Ch y : Tir s6 liéu chia k 16p sé& thanh k + 1 16p.
Tinh cac tham sé mau khi chia 16p s& c6 sai sb.
3. CAC THAM SO MAU
Trong phan nay chi néu cac tham sé mau thudng dung. D6 1a trung binh mau, phwong sai va d6 léch
mau.

3.1. Trung binh miu x
* Pinh nghia va cong thirc tinh

_ 1
X=— X theo (1) 4)
g
| K
== m;x; theo (3) (5)
g
k
=Xo+AX. — Y mju; =X, +AxU. (6)
g
Xi— X0 .. \ .
Trong (6) u; = V01 X, va AX tuy chon.

Tt (5) suy ra (6) bang cach thay x; = Ax.u; +xo vao (5)

1 Ax & Xq X 1
—Zmi(Ax.ui+x0)=?2miui+?2mi =X, +Ax;2miui
i=1 i=1 i=1 i=1

Trung binh cdng 1a tri s6 binh quan ciia cac gia tri khac nhau, nhung thudc cing mot loai.

* X co cung don vi x;. SO thp phén cua X hon so thap phéan cua x; mot chir so.
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= ¥ latam quﬁn ty cua tap hop mau.
= Tinh chit

Vi=X+tXg = Yy=X+X; <SX=YyX

Xi _ X _ _
=—1 (Ax#0) = =— & X=AX
Vi T A ( ) Y= y
Zi:yi+Xi f— Z:y‘i‘i
3.2. Phuong sai s2, d9 léch miu s
* Pinh nghia va cong thirc tinh
2 1 ¢ 2
sP=——> (x;—X) theo (1) (7)
n=lig
1 & .
=——> m;(x; -X) theo (3) (8)
n-143
1 ok L (& 2]
= ny mx: — m:X. 9
n(n—l) E 171 é 171 ( )
_ .
AXZ k ) k
= ny mu; — m:u; 10
S IR b 10)
4 Xl _XO r \
trong d6 u; = vol Ax, X, tuy chon, Ax = 0.
X

I
Tur (8), sau khi binh phuong va thay X =— z m;X; suy ra (9).
0

Trong (9) thay Xx; = Ax.u; +X, dan dén

2
1 k k
s? = nz m; (Axu; + xo)2 —{z m; (Axu; + xO)J

nn-1| 5 =

2
k k k
l:nAXZZmiuiz + 2nx0sz m;u; + (nxo)2 — Ax? [z miuiJ -

k
—2nx0sz m;u; —(nx, )? :I
i=1

Ax2 k k 2
=— nY mu; —| Y myu; | |. (10) dugc chimg minh.
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. g2 khong cung don vi véi x;.

"g= \/sz duoc goi 1a d6 1éch mau.

s ¢6 cung don vi va sé thap phan v6i ¥ . Nhu vy s? ¢6 sé thap phan gép hai sé thap phén cua s.

"2 3 trung binh cta binh phuong khoang 1éch gitra x; va x cho nén goi tat 1a phuong sai. s? hay s
cho biét mirc do tan man cua X, s0 V01 tam cua mau 1a X, nhu vay ciing cho biét do dai dién cua X cho

2

cac X, t6t hay khong. Khi do mot dai lugng nhiéu 1an, s% va s cho biét do chinh xac cua céac gia tri do

duoc, s2 hay s dugc xem la sai s0 cua cach do.

sva X cung don vi, co cting s6 thap phan. Ngudi ta thuong viét X + s dai dién cho mau thu duoc.

Cong thire (6) va (10) dugce str dung khi cac x; 16n hodc co s6 thap phan hoidc cach déu.
= Tinh chit

2 2
yi =Xi+XO:Sy:SX

2
X; s
y; =—- (Ax #0) sé =—5 & s)z( = szsé
X Ax

A
Z; =X +y; =5, =s; +s, khi X va Y Ia hai dai luong doc 1ap.

= Cac cong thirc khac

Trong mét sb truong hop, phuong sai duge cho dudi dang sau:

* 1 k A
§ == m(x;—MX)*  véi MX da biét. (11)
i

52 duoc xem 1a phuong sai 1y thuyét DX cua dai lwong ngau nhién khi n du 16n.

=x?-x%. (12)

s? la phuong sai chéch ciia phuong sai 1y thuyét cua dai lwong ngu nhién. Cach viét (12) thuong
gap trong cac cong thure tinh tham s6 cua duong cong hoi quy va hé s6 tuong quan tuyén tinh.

3.3. Phuong sai cua k day gia tri

Trong cac nghién ctru déng thoi k dai luong, s6 lidu duoc cho dudi dang sau:
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X, X, X; X,
X11 X12 le X1k
X921 X922 X2j X9k
Xil X2 Xij Xik
anl Xn22 anj ces Xnkk

_ 1 k,nj
Jo1=
— 1 a '

Tuy thudc k day gié tri ciia cung mot dai lugng hay cua k dai lugng khac nhau s€ c6 tuong ung
hai phuong sai.

_2
» Phuong sai cua k day gia tri cua cung mot dai luong S
=2 1 LS -2
S =EZHJ~(XJ~—X) (15)
j=1
2 2
| LS R 1| &
e | x| 2 16
k-1 jlniil J NLH J

e c(n Y (Y
_1 voi B= n— inj , C:E z Xij .

ji=l

§2 la trung binh cua binh phuong khoéng I¢ch gifra trung binh cua tirng day va trung binh chung cua
k day
Thuyc hi¢n binh phuong cong thic (15)

-2 1 & 2 — 2
S ZEan(xj —2x;x+x )
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1 k 1 n; 2 _k,nj .,
:ﬁ Z— X —ZXZ x; + Nx

== =l

2 2
1 il %x 1 "fo
7T o /N ]
k=150 (T Nz
Thu dugc cong thue (16)

« Phuong sai cua k ddy gia tri cua k dai luong khéc nhau thude cing mot loai S

1 k,nJ
§?=—— D (xj— %)’ (17)
i
N-k el
2
k,n; k n;
1 ] ) 1 J
= Xij_z —| 2.%ij (18)
N-k| ;5T =1 nj{u }
k,n;
A-B — .
=2 véi A=) x; vaBdabiét.
N-k =

S? 1a trung binh ctia binh phuong cac khoang 1éch gitra cac gia tri trong day va trung binh cua day.

Thuyc hi¢n binh phuong cong thic (17)

j
2 1 S 2
N X )
1 ]
N-k j»1=1
1 k,nj 5
:—N—k z (Xij —2xe1J +X; )
j,i=1
i 2
1 k,nj k _ nj k 1 n;
:—N—k xu—2z Xj xu+z n; n_ Xjj
j,i=1 j=1 i=1 j=1 ) i=1

Cong thic (18) dugc ching minh.
3.4. Céc tham s6 khac

« Hé s6 bién thién C_,
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s
CV == (O/oo)
X
C, cho biét d6 chinh xac twong do1 gitta s so voi x . C la ty so, viét dudi dang % hay °/00., cho phép

so sanh d6 chinh x4c twong dbi gita cac dai luong khong cing don vi.

" S6 trung vi M, :

: s nlé
M. = 2
B =
X n hoic Kﬂﬂ n chan
2 2

M, 1a gia tri gitta ciia n gia tri da sap xép

= SO mot M,

M, = x; ma m; 16n nhat trong cac my, m,,..., My

M, lé’gié tri hay gip nhat trong k gia tri’xl, Xpy oves X}

V6i 56 li€u chuan theo mot nghia nao day thi M, =M, = x

Vay M, M,, la cac gia tri cling ch9 biét tim cua tap hop mau.

* Trung binh nhan, Trung binh di€u hoa.

Khi nghién ctru thu dugc day so lidu x| X, . .. X,.

P6i khi sir dung trung binh nhan g hodc trung binh diéu hoa 4 trong xir 1y s liéu. Cong thirc tinh

c6 dang sau:

Vi du:
1. Goi X 1a ap lyc dong mach phéi thoi tAm truong ngudi binh thudong

Do 30 nguoi duge két qua sau:

Gia tri x. (mm He)

Sb ngudi m.
Tinh cac tham s0 ctia mau trén.

Giai:

Cach 1. Lap bang tinh X theo (5) va Sf theo (9)
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=20 5133250
30

2 = — L [30x878-1542] = 222% _ 30161 = 1,74
30%29 870

c, =27 0,339
5,13

Cdch 2. Lap bang kiém tra, tinh X theo (6) va s> theo (10).

) ChanO=5va‘1Ax=1d5n CX-5
dén Ui ST X

! X. m u m:u m. u’
1 2 1 -3 -3 9
2 3 4 -2 -8 16
3 4 7 -1 -7 7
4 5 8 0 0 0
5 6 2 1 2 2
6 7 5 2 10 20
7 8 2 3 6 18

k=8 9 1 4 4 16
) 30 4 88

x=5 +i>< 4 = 5,133 =5,1.
30

2 1?
sy =
30x29
Cac giatriciua X va si tring véi cac két qua trén.

[30x88—4%] = 26024 _ 3,0161 = 1,747
870

2. Goi X 1a luong Protein huyét thanh nguoi binh thudng (g/1). Pién di 17 mau cta 17 ngudi thu
duogc két qua sau:

Gid tri x, (¢/1) 6,9 7,2 7.6 8,2 8,5

2 3 5 6 1

So nguoi m,

Tinh cac tham sO cia mau trén

Giai:

Xi_775 ‘ Xi—8
0,1 0,1

Lép bang tinh X theo (6) va s> theo (10) véi u; =
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1 X my uj mu |y uf vy mivi | myv;
1 6.9 Z -6 —12 12 -11 =22 242
2 T2 3 | -9 27 -8 =24 192
3 1.6 3 1 3 3 -4 =20 20
4 82 6 7 42 204 2 12 24
k=3 g5 1 10 10 100 5 5 25
s 17 146 408 —49 563
0.1 0.1
x36 = x (-49)=17,71
, 0,17 0,1 »7 0,17x7170

s2 = [17x498 36 } 17’716[17663-49 }=’2—72=0,2636=0,512

17x16

1
X+s=7,71£0,51(g/l) C = 0.2

=0,066, M,=7,6, M,=8,2.

9

3. Goi Xl’ X5, X3, X, la thot glan hét ky sinh tring sdt rét trong méu (gio) ciia bon nhom bénh nhan
diéu tri theo bon cach khac nhau. Két qua nghién ctru thu dugc sb liéu sau:

X, 18 37 46 46 46 51 62 78 &5 90
X, 38 41 41 42 43 44 45 50 50 52
X, 36 48 50 52 58 60 60 68 74 74
X, 36 38 40 42 48 60 62 70 72 72

, , L= 2 o2 X ~ T
Tinh cac tham s6 X, s, S7,S” cua bon day so liéu.

2

X, X X, X3 X, X2 X, X;

w

4
znj:1o+10+10+10=40
i=1
1
%, =22 _ 559 s2 = [10 x 35.895 — 559 2] = 516,3222 = 22,722
10 b 10x9
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%, =40 _ 446 2 =1 [10x20.084—4462}:21,3778=4,622
10 2 10x9

%5 =20 _ 5 2 = [10x34.944—5802}=144,8889=12,042
10 3 10x9

§4=ﬂ=54 s2 = ! [10><31.120—5402J:217,7778:14,762
10 4 10x9

X =%(559+446 +580+540) =53,125.

A =35.895+20.084 +34.944 +31.120 = 122.043

5592 446> 580% 5407
= + + +
10 10 10

B =113.939,7

C =%[559+446+580+540]2 =112.890,625

s :ﬁ[ll3.939,7—112.890,625] =349,6917

§2= L [122.043-113.939,7] = 225,0017.
40— 4

Chu y: Néu k day s6 liéu cua cung mdt dai lugng, co thé dbi bién

X.—x
u; = JA 0 V01 X, va Ax tuy chon j=Lk, tinh toan s€ thuan 19i hon.
X
~  AX3(B-
Khi d6 §% = % B va C tinh theo u;

Chu y: Doi khi gia tri trung binh khong phan anh dung két qua nghién ctiru nhu & cac vi du dudi

4. Danh gia mot phuong phép diéu tri ngoai khoa méi kéo dai 10 nam nhan thy:
Nam 1, 2, 3 diéu tri cho 47 bénh nhan, két qua tbt: 31 nguoi

Niam 4, 5, 6, 7 diéu tri cho 96 bénh nhan, két qua tét: 71 nguoi.

Nam 8, 9, 10 di€u tri cho 64 bénh nhan, két qua tot: 58 nguoi.

. s ..y 160 : A ek
Ty 1€ tot trung binh ctia phuong phép dicu tri bang 207 =0,773. Tunam 11 trg di ty 1€ dicu tri tot

16n hon 5—8(90, 6%) . Vay gia tri trung binh khong phan anh dang két qua nghién ciru.

5. Chi tiéu tuyén sinh vao khoa I (BK) nam 2000 ctia PH X 1a 260.
S6 thi sinh ding ky thi : 3267; Trung binh 13 thi sinh 1y 1 nguoi.
Chi tiéu tuyén sinh vao khoa II (KTYH) ciia PH X 1a 50.

S6 thi sinh ding ky thi : 641; Trung binh 13 thi sinh ldy 1 ngudi.
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Chi tiéu tuyén sinh vao khoa III (YTCC) ciia PH X 1a 30.

S6 thi sinh ding ky thi : 1134; Trung binh 38 thi sinh 1y 1 nguoi.

Thi sinh thi vao khoa III ¢6 nén chuyén sang thi vao khoa I khong?

Dé dd vao khoa I, mdi thi sinh phai hon it nhat 3007 thi sinh khac.

Pé d6 vao khoa III, mdi thi sinh chi phai hon it nhat 1104 thi sinh khac. Thi sinh thi vao khoa II
khong nén do1i nguyén vong sang khoa khac vi kho hon.

CAU HOI TU LUQNG GIA
Hay chon mot két qua ding.
1. Pinh luong Protein dich ndo tiy ngudi binh thuong (X, dv mg%) thu dugc sb lidu sau:
11 17 19 12 17 19 14 18 19 16 18 20
16 18 20 16 18 20 16 19 20 16 19 20
16 19 21 17 19 21 17 19 21 17 19 22
Tinh X+s cta s liéu trén theo cong thirc tinh.
Két qua:
A. 17,9442,37; B.17,94+2,40; C.18,48+240; D. 18,4842,37; E.sb khac
2. Goi X 1a 4p lyc trung binh ctia dong mach phdi bénh nhan hep hai 14 don thuan (dv: mmHg),
nghién ctru thu duogc so liéu sau:
X; 13 23 33 43 53 63 73 83 93 103

1

m; 5 20 27 24 25 23 15 10 4 2

Tinh X +s cua sd liéu trén.
Két qua:
A. 50,162420,690; B. 49,839+20,690; C.50,162+20,757; D.49,839+20,757; E. sb khac

3. Dém nhip tim (tan s tim) cia tré nam 3 Ita tudi thu duoc két qua sau:

Nhom I 9 tudi n, =30 Xy +8,=72,77+4,60
Nhom 11 10 tudi n, =45 X, ts, =72,47+5,06
Nhom 11T 11 tudi n, =32 X3 ts; =73,6345,42.
Tinh phuong sai chung S? cuia 3 nhom s6 liéu trén.
Két qua:
A. 25,3800; B. 25,2674; C.25,4891; D. 12,9012; E. s6 khac.

4. Theo ddi sb chudt chét khi cho cac 16 chudt thi nghiém sur dung cac lidu thude c6 doc tang dan
thu duoc sb liéu sau:

x.(lidu, mg/kg) 0,015 0,02 0,025 0,03 0,035 0,04
S6 chudt mdi 16 20 69 95 78 44 20
S6 chét 0 11 50 61 37 20

Tinh liéu chét trung binh cta sb liéu trén (S6 liéu Finney).

Két qua:
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A. 0,02846; B. 0,0247; C. 0,0253; D. 0,0255;  E.sd khac.
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Bai 2
KIEM PINH GIA THIET THONG KE

MUC TIEU
Trinh bay dwoc cdc budc cua bai todan kiém dinh.

Piéu tri mot bénh bang nhidu phuong phap, méi phuong phap c6 mot ty 16 khoi nhat dinh. Céc ty 18
khéi cua cac phuong phap c6 nhu nhau khong ?

Pinh lugng Protein toan phan trong mau tré suy dinh dudng trudc va sau diéu tri. Phuong phéap diéu
tri ¢6 hiéu qua khong ? Noi cach khac, luong Protein toan phan trung binh sau diéu tri c6 cao hon hin
luong Protein toan phan trung binh trude diéu tri khong ?

Piéu tra n ddi tugng nghién ctru thiy m ddi tuong c6 ddc tinh A. Kha ning xuét hién hién tuong A
la P, co6 dung khong ?

Trén day la nhimng bai toan kiém dinh gia thiét thong ke.

1. GIA THIET VA POI GIA THIET

Trong bai toan kiém dinh gia thiét thong ké, gia thiét can kiém dinh ky hiéu H,, dugc néu ra dudi
dang: cac ty 1& nhu nhau, cic trung binh nhu nhau... Cac gia thiét d6i 1ap véi gia thiét H, goi tat la doi
thiét, ky hiu H, Déi gid thiét khong nhu nhau hay khac nhau duoc goi 1a ddi gia thiét hai phia. Pdi gia
thiét 16n hon hay nho hon 14 cac dbi gia thiét mot phia. Tuy theo gia tri thu dugc trong nghién ctru dé dwa
ra d6i gia thiét mot phia hay hai phia.

2. PIEU KIEN

Céc bai toan khac nhau c6 nhiing di€u kién khac nhau, song dé dam bao tinh dting dan va chinh xac
cua kiém dinh ¢6 mdt so diéu kién sau:

+ Piéu kién chuan.
+ Piéu kién n da 16n.
+ Piéu kién dam dong thuan nhat.

3. TINH GIA TRI CUA PAI LUQONG NGAU NHIEN

Do 1a cac gia tri cua dai lugng ngiu nhién chuan T hodc Student T, hodc dai lugng ngau nhién xz

... Céc cong thirc tinh dugc néu trong ting bai toan cu thé.

4. TRA GIA TRI TOI HAN

Trude hét can chon mic o, sau d6 tra gia tri toi han twong img muc o d6. Mirc o thudng chon 1a
0,05, cling co6 khi chon t&i mue 0,01 hay 0,001.

Gia tri t6i han chia mién gia tri cia dai lugng ngau nhién thanh hai mién: mién c6 gia tri mg véi xac
sudt Ion 1 — o 1a mién gitr gia thiét Hy, mién c6 gia tri mg v41 xac suat be o la mién bac gia thiet Hy,.
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Tuy theo gié tri tinh duoc cua dai lugng ngiu nhién thuéc mién nao ma quyét dinh két luén bai toan
kiém dinh.

5. CAC XAC SUAT CUA BAI TOAN KIEM PINH

" H, ding

Gia tri ciia dai lugng ngiu nhién thudc mién giir gia thiét. Xac sudt giir gia thiét khi gia thiét dung
goi la do tin cay.

Gia tri cua dai lugng ngau nhién thudc mién bac gia thiét. Xac suit bac gia thiét khi gia thiét dung
goi la nguy hiém loai I hay sai 1am loai I. Do H0 ding, sai 14m loai I chinh 1a o, con do tin caylal- o.

. HO sai

Gia tri cta dai lugng ngau nhién thudc mién gitr gia thiét. Xac suit giir gia thiét khi gia thiét sai goi
1a nguy hiém loai II hay sai 1am loai II. Ham sai 1am loai IT ky hiéula B .

Gia tri cua dai lwong ngiu nhién thudc mién bac gia thiét. Xac suit bac gia thiét khi gia thiét sai goi
1a luc cia kiém dinh. Lyc cua kiém dinh bang 1 — B.

" Khi abé, 1 —o 16n thi B s& 16n.

Néun dal1én thi o va B s& c6 gia tri nho.

Khi n 16n, kinh phi nghién ctru 16n vi vdy can chon n, o va B pht hop v6i nhau; khuyén céo nén
chon o murc 0,05.
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Bai 3
SO SANH PHUONG SAI SO SANH TRUNG BINH CUA
HAI BIEN CHUAN

MUC TIEU
1. Gidi dwoc bai todn so sanh 2 phwong sai, 2 trung binh.
2. Néu dwoc y nghia bai todn.

1. SO SANH PHUONG SAI

Nghién ciru dai lvgng ngau nhién X thu duoc day gia tri X1 Xy oo X)) (1)

Nghién ciru dai lvong ngau nhién Y thu duoc diy gia tri Y Yo oY (2)

D6 chinh x4c cua cac sb liéu cua hai dai lugng hodc d6 tan man cua hai day s6 liéu cua hai dai luong
c6 nhu nhau khong ?

Giai bai toan trén can so sanh phuong sai cta hai dai lugng ngéu nhién X va Y.
1.1. Tinh tham s6 mu

= Tinh tham s mau cua day (1) : X s, véin da biét.

= Tinh tham s6 méu cia diy (2) : y+ Sy véimda biét.
1.2. Cac budce cua bai toan

® Pua ra gia thiét Hy: DX = DY va H,: DX # DY.

* Kiém tra diéu kién: Pai luong ngau nhién X chuan; Pai lugng ngau nhién Y chuan.

® Tinh gia tr1 F. 5
e s
Gia su S)Z( > s?,, Fn_l, mel = —; 3)
s
" Tra bang y
le’ m_1 trong (3) la gia tri cua dai lugng ngau nhién tuan theo quy luat Fisher — Snedecor véin — 1

vam— 1 bac tuy do.

Tra f(n — 1; m — 1; 0,05) trong bang quy luat Fisher—Snedecor, n — 1 tra & ¢t n; va c6 thé ndi suy,
m — 1 tra ¢ hang n, va liy gia tri gan nhat.

= Két luan

F

n—1, m—1

<f(n—1,m-1;0,05) : chip nhan gia thiét H,.

E | m1 > f(n—1,m—1;0,05) : béc bo gia thiét Hy, chap nhan ddi gia thiét H, .
Tir két luan trén suy ra y nghia ciia bai toan.

Vi du
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Do duong kinh cua vién thuée (mm) do hai may thudc hai loai dap ra, thu duoc sé liéu sau:

Mayl X: 5,54 5,69 5,62 5,80 5,67 5,52 5,77 5,65
May Il Y: 5,64 5,42 5,58 5,52 5,29 5,50 5,67 5,48 5,32 5,44
Do chinh xac cta hai may c6 nhu nhau khong ?
Giai

1. Tham s6 mau cua hai day so6 li¢u

n=8, Xzxs;, =5658+40,0098 .

m =10, y+s, =5,486+./0,0156 .
2. So sanh hai phuong sai
"H, DX=DY H,:DX=DY
= Diéu kién
Gia str X tuan theo quy luat chuan.

Gia str Y tuan theo quy luat chuan.

" Tinh F
P 0,0156 1,59
0,0098

= Két luan

Tra bang quy luat Fisher — Snedecor f(10 — 1; 8 — 1; 0,05)

1
f(9;7; 0,05) = = [(8; 7: 0,05) + f(10; 7; 0,05)]

1
- [3.73+3,63] =3,68.

Két luan: 1,59 < 3,68 : chip nhan gia thiét H,, nghia la hai phuong sai nhu nhau. Hai may c6 d6

chinh xac nhu nhau.

2. SO SANH HAI TRUNG BINH LY THUYET

Khi nghién ctru thudng gip bai toan: gia tri trung binh ctia nhém nam X c¢6 bang gié tri trung binh
ctia nhom nit Y khong hodc gia tri trung binh ciia nhom diéu tri cach mot X c¢6 bang gia tri trung binh cua
nhom diéu tri cach hai Y khong.

Giai bai toan, can so sanh gia tri trung binh 1y thuyét ciia hai nhom.
2.1. Tinh tham s6 miu

Tu hai day s6 liéu thu duge n gia tri cua dai luong ngau nhién X va m gia tri cua dai luong ngau
nhién Y, can tinh X+s_va y+ Sy .

2.2. So sanh hai trung binh ly thuyét

= Dit gid thiét H: MX = MY.
Dit gia thiét doi lap H : MX>MY  (Trudng hop 1)
hodc MX = MY (Truong hop 2)
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Kiém tra diéu kién:

Pai lwong ngiu nhién X chuan.

Pai lwong ngiu nhién Y chuan.

® Tinh gi4 tr1 T.

Cong thirc tinh T phu thudc vao gia tri DX, DY cuta hai dai lwuong X va 'Y ¢6 biét khong.

2.2.1. Biét DX, DY: DX =0,, DY =0
T |§—37|2 (1.1)
2
Oy +&
n m

T 1a gié tri ctia dai lwong ngau nhién chuan tic.
= Két luan:

Tra gid tri t&1 han t(a) Gng véi (Truong hop 1) hoac t(o/2) img voi (Truong hop 2) trong bang
chuin, 14y a = 0,05.

Khi T < t(c) hodc t(o/2): chap nhan gia thiét Hy,.
Nguoc lai T > t(a) hodc t(a/2): bac bo gia thiét H, chip nhan dbi thiét H; .
2.2.2. Khong biét DX, DY, nhung gid thiét rang DX = DY

o _|z-9]

\/ﬁ (1.2)
S,|—+—
n m

Trong (1.2) s 1a phuong sai mau chung cia hai diy sb liéu.

S -2 —\2
, g‘(xi -X) +§(Yi U +(m-1)s2 )
S = =

n+m-2 n+m-2
» Két luan:

T 1a gia tri cua dai luvong ngau nhién ¢ quy lut Student v&i n + m — 2 bac tu do. Tra gia tri t(n + m
—2; a) hodc t(n + m —2; o/2) trong bang Student.

Khi T < t(n + m — 2; &) hodc t(n + m — 2; o/2): chap nhan gia thiét H,.
Nguoc lai T > t(n + m — 2; o) hodc t(n + m —2; a/2): bac bo gia thiét H, chap nhan d6i thiét H,.
2.2.3. Khéng biét DX, DY

__[x-¥]

T > (1.3)
2 s
Sx .0y
n m
» Két luan:
T 1a gié tri ciia dai luong nglu nhién xap xi Student, khi d6 gia tri gin dung
T (o) dugc tinh theo cong thirc:
3)
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7(0/2) tinh tuong tu (3).
Khi T < 7 (o) hodc T (0/2): chdp nhan gia thiét H,,.
Nguoc lai T > 1 (o) hodc T (0/2): bac bo gia thiét Hy, chap nhén do1 thiet H,.
Vi du
1. Goi X 1a duong kinh cac vién thude do may I dap c6 két qua:

n=28 Xx*s, =5,658+ 40,0098 .

Goi Y 1a dudng kinh cac vién thube do may II dap c6 két qua: m = 10;

Y£s,=5.486 £ 10,0156 .

Puong kinh trung binh cua cac vién thudc do hai may dap ra c6 nhu nhau khong?
Giai:

"Hy MX=MY, H;: MX #MY.

* Diéu kién

Pai lwong ngiu nhién X tuin theo quy ludt chuan.

Pai lwong ngiu nhién Y tuin theo quy ludt chuan.

®Tinh T

Theo két qua so sanh phuong sai ¢ trén, ta c6 phuong sai ctia bién X va bién Y 13 nhu nhau, nén can
tinh phuong sai chung ctia hai bién.

2= (8—1)0,0098 +(10—1)0,0156 =0,11432
8+10-2
T 5,658 —5,486 3173
0,1143‘/l+i
8 10
= Két luan
Tra gia tri to1 han t(8 +10—-2;0,05/2) = 2,120,

t(8 +10-2;0,01/2) =2,921.

Do T = 3,173 >2,921 : bac b6 gia thiét H,,. Trung binh hai day s6 liéu khac nhau mirc 99%.

Duong kinh trung binh ctia cac vién thuéc do hai may dap ra la khac biét c6 y nghia thong ké.
Khong nén dung hai may dé dap cac vién thuoc. Néu can dung ca hai may thi phai chinh may.

2. Pinh lugng Protein toan phan trong huyét thanh bénh nhi suy dinh dudng trudc diéu tri X va sau
diéu tri Y, thu duoc so liéu sau:

X(g/) 55,8 53,3 30,1 51,0 37,8 68,6 57,7 59,1 49,4 354 53,4 42,7 21,2 283 57,3
424 614

Y(g/l) 60,4 58,7 28,9 48,0 39,7 68,8 57,5 70,4 56,8 40,6 57,3 443322 47,7 77,0
55,1 66,1

Phuong phap diéu tri c6 hiéu qua khong ?
Giai

® Tinh tham s& mau
Truée didu trin= 17, x+s, =47,35 + [173,6564 .

Sau diéu trim =17, y+s, = 53,5+ /182,0925 .
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"H, MX=MY, H;: MX<MY.

= Diéu kién :

Gia str dai luong ngiu nhién X tuan theo quy luat chuan.

Gia str dai luong ngiu nhién Y tuan theo quy luat chuan.

®" Tinh T

Gia str hai phuong sai nhu nhau, can tinh s,
2= (17-1173,6564+ (17 —-1)182,0925

17+17-2
53,5-47,35

13,34‘/i+i
17 17

= Két luan
Tra bang Student t(17 + 17 -2; 0,05) = t(30; 0,05) = 1,697.
T = 1,344 < 1,697. Giit gia thiét mic 95%.

=177,8745=13,34>

T= 1,344

Page 20 of 70

Luong Protein toan phan trong huyét thanh bénh nhi truéc va sau diéu tri nhu nhau. Phuong phap

diéu tri chua that sy hiéu qua.

Chu y: Khi quan niém xac suét 1a gia tri trung binh ctia cac tan sut thi c6 thé ap dung thuat toan so

sanh hai trung binh dé so sanh hai ty 1é.
3. Piéu tri phuwong phép I cho 405 bénh nhéan ¢ 328 ngudi khoi.
Diéu tri phuong phap II cho 155 bénh nhén ¢ 122 ngudi khoi.
Ty 1€ khoi cua hai phuong phép c6 nhu nhau khong?

Giai

® Tinh cac xac suat

Goi xac suit khoi ciia phuong phap I 1a P P(K) = 0,5
Goi xac suit khoi ctia phuong phap 11 1a P, P, = % ~0,781"
Ky hiéu: n; =405; m = 328
n, = 155; m, =122
'HO:p1 =p2,H1 ‘P1# Py
= Diéu kién n, n, du lon.
® Tinh T
my _my 328 122
T= 0y _ 405 155
m; + m m+m, 1 1 328+122 328+122 1
(- )+ ) \/ 1- et )
n; +n, n,+n, n; n, 405+155 "  405+155 405 155
= 0,607

Vol n,n, du 16m, T 14 gi4 tri cia dai lwong ngiu nhién chuan tac.

= Két luan
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Tra bang chuan tic t(0,05/2) = 1,96
Do T = 0,607 < 1,96 dan dén chap nhan H,. Ty 1¢ khoi ciia 2 phwong phap diéu trj nhu nhau.
* Chu y: Dat H, : p; > p, thi gia tri t61 han tra t(a).

3.SO SANH TUNG CAP

Trén mot ddi tuong nghién ctru c6 khi thu dugc hai gia tri cia cung mét dai lugng. Can nang cuia tré
suy dinh dudng trudc va sau diéu tri, duong huyét ctia bénh nhan dai thao duong trude va sau dicu tri... 1a
mot cdp gia tri cua cung moét dai lugng. Sd liéu cuia n dbi tuong nghién clru 1a n cdp gia tri

(XiaYi) i =1,1’1.
Phan trén dua ra phuong phap so sanh hai trung binh ctia hai dai luong, phan nay tién hanh so sanh
cap hay con goi la so sanh hi¢u.

3.1. Tinh tham s6 miu

Gia sir hau hét cic gia tri y; 16n hon x;, khi d6 dat Z = Y — X, nhu vay c6 n gia tri z;,

Z; =Yy;X;, 1=1n.

Tir cac gia tri z; tinh cac tham s6 mau Z va S%
3.2. Cac budc
"Hy:MZ=0, Hj:MZ>0 (1)
hodc MZ # 0. )
* Diéu kién:
Gia str dai luong ngiu nhién Z c6 quy luat chuan.
® Tinh gid tri T.

2| _[z]¥n

== 3)
S, z
i

T 1a gié tri ctia dai lwong ngau nhién cé quy luat Student véi n — 1 bac tu do.

T=

= Két luan:

Tra bang Student t(n — 1; o) itmg véi (1)

hoac t(n — 1; a/2) tng vai (2).

Khi T <t(n— 1; o) hodc t(n — 1; o/2): chdp nhan gia thiét H,.

Nguoc lai T > t(n — 1; a) hodc t(n — 1; o/2): bac bo gia thiét Hy, chap nhan doi thiét H,.

Tir két luan cua bai toan kiém dinh suy ra y nghia y hoc.
Vi du

1. Goi X 1a lugng Protein toan phan trong huyét thanh bénh nhi suy dinh dudng trudc didu tri. Goi
Y la luqng Protein t9én phan trong huyét thanh bénh nhi suy dinh dl‘J:G*ng sau di€u tri. Z 1a lugng Protein
toan phan trong huyét thanh bénh nhi suy dinh dudng tang 1én sau diu tri. Nhu vay Z=Y — X.

Tir 17 cép gia tri trude va sau diéu tri (Vi du 2.2 & phan trude), suy ra Z nhan cac gia tri sau:
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Z(g/) 4,6 5,4 -1,2 -3,0 1,9 0,2 -0,2 11,3 7,4
5,2 3.9 1,6 11,0 19,4 19,7 12,7 4,7
Sau diéu tri lugng Protein toan phﬁn c6 that sy tang 1én khong ?
Giai

= Tir day s6 liéu tinh duoc cdc tham s6 mau:

n=17; z*s, = 6,153+6,694 (g/l).
"Hy:MZ=0,H;: MZ>0.
= Diéu kién:
Gia str dai luong ngiu nhién Z c6 quy luat chuan.

® Tinh gid tri T.

1 6153317

=3,790
6,694

= Két luan:

Trabang t(17 —1; 0,05) = 1,746; t(17—-1;0,01)=2,583.

T > (16 ; 0,01): bac gia thiét H, l’l’l‘l'J.’C 99%, chap nhan H,. Vay lugng Protein toan phan that su
co tang lén sau dicu tri. Phuong phap dicu tri mang lai hiéu qua cao.

2. Do gia tri p dong thoi tai hai diém trén co thé 12 ngudi bénh. Goi Z 13 hiéu giita diém I va diém
11, thu duoc két qua sau:

Z 0,012 0,002 0,006 0,027 0,005 0,015
0,001 0,003 —-0,016 — 0,007 0,003 —-0,015
Gia trj do duoc tai hai diém c6 nhu nhau khéng ?
Giai
® Tinh tham s6 mAu.

n=12 Yz =0,036 >z} =0,001712
Z+s, =0,003+0,012.
"Hy: MZ=0,H;: MZ £0.
= Piéu kién:
Z 1a dai luong ngau nhién c6 quy luat chuan.
® Tinh gid tri T.
T+ 0,003V12
0,012

T 1a gié tri clia dai luong ngiu nhién tuan theo quy lut Student véi 11 bac tu do.

=0,866

= Két luan
Tra bang Student, t(11; 0,05/2) =2,201
T <t(11;0,05/2): giit gia thiét H,,. Khong c6 su khac biét gitra hai gia tri do dugc tai hai noi.
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Bai 4
SO SANH CAC TRUNG BINH CAC BIEN CHUAN, KIEM
PINH GIA TRI TRUNG BINH LY THUYET

MUC TIEU

1. Gidi dwoc bai toan so sanh cdc trung binh va kiém dinh MX = My
2. Tinh dwoc sai lam loai I1.

1. SO SANH CAC TRUNG BINH CAC BIEN CHUAN (PHAN TiCH PHUONG SAI)
Nghién ctru k nhém tuong ung k dai luong, thu dugc bang gia tri sau:

X, Xpe X oo X
X1 X{geeeeeennes le ........... X1k
X1 Xppeeenenens ij ........... X0k
Xi1 Xjpereneenens Xij ........... Xik
anl Xn22 ......... anj ........ Xnkk

Céc gia tri trung binh cua k day c6 nhu nhau khong ?

1.1. Tinh S? va S2

k 1 n; _ 1 k,nj
N=ZHJ Xj _zxij j=Lk X=§inj
= 0o ii=l
k, n; k 1 n; 2 1 k,n; 2
A= Xjj B:Zn_ Xjj C:E Z Xjj
J1=1 j=1 71 \i=1 J,i=1
k-1 N-k

1.2. Cac buérc kiém dinh
= Gia thiét va dbi thiét
Hy: MX, =MX, = ... ‘=MXK ‘
H,: Cac MX; khong dong thoi bang nhau
= Picu kién
X Xy oo X 1a k dai luong ngau nhién chuén.
® Tinh F
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2
F Nk = S—2
S
F 1a gia tri ciia dai lugng ngau nhién c6 quy luat Fisher — Snedecor véi k — 1 va N — k bac tur do.
= Két luan
Tra bang Fisher — Snedecor gia tri f(k — 1; N —k; 0,05)
Khi F < f(k — 1; N — k; &): chap nhan gia thiét H,,
Nguoc lai F > f(k — 1; N — k; o): bac bo gia thiét H, chap nhan doi thiet H,.
Vi du

Theo di thoi gian khoi (ngay) ctia ba nhom bénh nhan diéu tri bang ba cach thu dugc bang sb liéu

sau:
X, 10 12 14 11 13 12
X, 20 18 19 12 14 16 15 18
X, 4 6 7 5 8 6 7
Thoi gian khoi trung binh cua ba cach diéu tri ¢6 nhu nhau khong ?
Giai
; , £ =2 .2
1. Tinh cac thamsé s va s
i X, X? X, X3 X, X3
1 10 100 20 400 4 16
2 12 144 18 324 6 36
3 14 196 19 361 7 49
4 11 121 12 144 5 25
5 13 169 14 196 8 64
6 12 144 16 256 6 36
7 15 225 7 49
8 18 324
> 72 874 132 230 43 275
X
N=6+8+7=21 §=%(72+132+43)=11,76
A =874 +2230+275=3379
2% 1322 437
B= ! + + =3306,1429
6 8 7
1
C=(72+132+43)*x 7 =2905,1905
5= %[3306,1429- 2905,1905] =200,4762,
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s? =L[3379 ~3306,1429]  =4,0476.
21-3
2. So sanh céc trung binh
® Gia thiét va d6i gia thiét
Hy: MX, =MX, = ... MX,
H,: Cac MX; khong dong thoi bang nhau
= Diéu kién
Xy, X5, Xj5 la cac dai lugng ngau nhién chuén.
® Tinh F
P 200,4762 49,53
4,0476
F 1a gia tri ciia dai lwgng ngau nhién c6 quy luat Fisher — Snedecor v&i 3 — 1 va 21 — 3 bac tu do.
= Két luan
Tra bang Fisher — Snedecor f(2 ; 18 ; 0,05) = 3,55.
F>f(2;18;0,05): bac bo gia thiét Hy, chip nhan ddi thiét H .
‘ Thot gian khoi trung binh cua ba cach di€u tri khong nhu nhau. Co6 cach di€u tri khoi nhanh, c6 cach
dieu tri lau khai.
2. KIEM PINH GIA TRI TRUNG BiNH LY THUYET
Gia sir dai lwong ngdu nhién X c6 quy luat chuan véi tham s6 MX = p,.
Po n gia tri ctia dai lugng ngau nhién X thu dugc X15 Xppeo X Tu n gia tri cua X tinh dugc tham s6
miu x+s .
V6i diy s6 liéu thu duge MX = 1o €6 dung khong ?
2.1. Cac buéce kiém dinh
= it gia thiét va ddi thiét
Hy: MX =, H;:MX>up, (Truong hop 1)
hodc MX # (Truong hop 2)
= Diéu kién clia kiém dinh
Dai luong ngau nhién X tudn theo quy ludt chuan N(uo,cz).
® Tinh T.

2.1.1. Biét DX = &

T:|X—Ho|
c

Jn

T 1a gi4 tri ciia dai luong ngiu nhién tuan theo quy luat chuan tic.

= Két luan

Tra gia tri téi han t (o) tng véi (Trudong hop 1) hodc t(a/2) tng véi (Truong hop 2).
Khi T < t(ct) hodc t(or/2) : chap nhan gia thiét H,,.
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Nguoc lai T > t(a) hodic t(a/2): bac bo gia thiét Hy chap nhan doi thiét H,
2.1.2. Khong biét DX

T:|X—H0|
s

Jn

T 1a gid tri ctia dai luvong ngau nhién tuan theo quy luat Student véi n —1 bac tu do.

= Két luan

Trat(n— 1; o) tng v&i (Truong hop 1) hoac t(n — 1; o/2) tng véi (Truong hop 2).

Khi T <t(n— 1; o) hodc t(n — 1; o/2): chdp nhan gia thiét H,.

Ngugce lai T > t(n — 1; o) hodc t(n — 1; a/2): bac bo gia thi€t H,, chap nhéan doi thiét H,
2.2. Céc x4c suit ciia bai toan kiém dinh

Khi tién hanh bai toan kiém dinh gia thiét thong ké, két ludn cua bai toan kiém dinh dung hay sai
phu thudc vao H,, dung hay sai. Trong phan nay can xét cac xac suat lién quan toi kiém dinh. Bai toan
duogc giai voi gia thiét:

Hy: MX = 5 Hy: MX # i, va biét DX = 62,

2.2.1. Gia thiét Hy: MX = u, diing

= |T| < t(a/2): giit gia thiét H,,

Xéc suét giit gia thiét H, khi H, ding goi la do tin cay.

= |T| > t(cv/2): béc gid thiét H,,.

Xac suat bac gia thiét H,, khi H, ding goi 1a nguy hiém loai I hay sai 1am loai I.

Do H,, ding cho nén sai 14m loai I 1a o va dd tin cdy la 1 — a. Nhu vay chon a trong bai toan kiém
dinh chinh 14 an dinh sai 1am loai I.

2.2.2. Gid thiét H o MX = u, sai. Khi do gia sir MX = u diing
= |T| < t(o2):: gifr gia thiét H,,.
Xac sudt giir gia thiét H,, khi H, sai goi la nguy hiém loai II hay sai 1am loai II. Sai 1am loai II ky
hi¢u 1a B va phu thudc vao p cho nén viét 1a B(p).
= |T| > t(0v/2): béc gid thiét H,,.
Xac sudt béac gia thiét H, khi H, sai duoc goi 1a Iuc cia kiém dinh.

2.2.3. Tinh p(1n)

Bn) =P{T|<t(a/2)} = P{~t(a/2) s’T_T“Os H(o/2)}

=

X <pg+i(o/2)—=}

Jn

= Pig—1(0t/2)

9 <
Jn
Dé tinh x4c suét trén, ta thira nhan dinh ly sau:

Gia st Xy, X5, ..., X, 1a n bién chuin doc 1ap c6 cing MX; = va DX, = c?
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i=1..n, thi X 1a dai luong ngau nhién chuén v6i tham s6 M X = [ va

- o s 1<
DX = —,trongdé X = — Y X;.
n nizl

Mo+t(e/2) ——p | | po—t(et/2) -
 pw=II g Jn
Vay o/\n o/\n

N

=H(g(uo—M)+t(0t/2)J—H(?(Mo—M)—t(a/2)J

2.2.4. Nhdn xét

"Khi ad < (1-0)T < pw7T.
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Chi khi n du 16n < o va B(p) s& cung nhé. Vi vay khuyén céo ldy a= 0,05 dé n va p(u) vira phai.

" Hy va pu chénh 1&ch it thi B(u) s€ 16n ; nguoc lai Ho va i chénh I¢ch nhiéu thi B(w) sé nhd.

® Khi kiém dinh mét phia véi H; : MX > i, thi sai lam loai IT dwoc tinh nhu sau:

B(w =P{-w0<T<t(a)} = H{%(Mo —u)+t(0c)j~

= Khi DX khong biét, tinh gin dung P(p) can thay ¢ bang s, t(o) bang t(n—1;0) va t(a/2) bang t(n—

1;0/2).
Vi du

1. Goi X 1a chiéu cao nam thanh nién (cm). Gia st X: N(158,5; 52). Sau 10 nidm, do chiéu cao 270

nam thanh nién dugc két qua X+s, =162,3+5,5.
a) Thé hé sau c6 thira nhan MX = 158,5 khong? Lay o = 0,05.
b) Néu MX = 160 dung, hiy tinh B(160).
Giai
a) Kiém dinh gia thiét.
=H,: MX =158,5 ; H;:MX > 158,5.
= Piéu kién
Pai lwong ngiu nhién X tuin theo quy ludt chuan.

"Tinh T

T= (162’3;158’5)Xm=12,488

= Két luan
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Tra bang chuan tic t(0,05) = 1,6449.

T > (0,05): bac bé gid thiét H,, chép nhan ddi thiét H,.
Thé hé sau cao hon, khong thfra; nhan MX = 158,5.

b) Tinh B(p)

V270

[3(160) = HLT (158,5-160) +1, 6449} =I1(-3,28)=1-0,99952 =0,00048

2. Piéu tra 1600 gia dinh 4 con thu dugc két qua sau:

X ts, =2,0469 £ 1,0333,
trong d6 X 1a s con trai gia dinh 4 con. Gia st MX =2 va DX = 1.
a) S6 liéu trén co thira nhan MX = 2 khéng ? Ly a = 0,05.
b) Gid su MX = 2,056 1a gia tri dung, hay tinh (2,056).
Giai
a) Kiém dinh gia thiét
" Hy: MX=2; H;: MX #2.
= Pidu kién: n = 4 qua nhd.

"Tinh T
T =w .4/1600 =1,876.

= Két luan

Tra bang chuan tic t(0,05/2) = 1,96.
T <(0,05/2) : git gia thiét H,

SO liéu trén thira nhan MX = 2.

b) Tinh B(u)
N, J1
B(2,056) =TI( 1?00 (2-2,056) +1,96) —TI( foo (2-2,056)—1,96)
=T1(-0,28) —I1(~4,2) = 1(4,2) - T1(0,28)
=0,999968-0,6103 =0,389668
~0,39.
CAU HOI TU LUQNG GIA
(Bai 3 & 4)

Hay chon mot két qua ding.

1. Binh luong Protein toan phin trong mau hai nhom tré bi bénh thu dugc két qua sau:
Nhom [ n=26 Xy ts, =47,3 £ 11,25 mg%.

Nhom I m =31 Vi £sy =53,5+ 10,49 mg%.
Gi4 tri trung binh ctia hai nhém c¢6 nhu nhau khéng ? Kiém dinh 1 phia, 1y o = 0,05.

file://C:\Windows\Temp\eaoadvlipf\Chapter2.htm 09/07/2013



Page 29 of 70

Két qua:
A.2,1448  B.2,1370  C.2,1435  D.2,150 E. s6 khéc
2. Piéu tra 53680 gia dinh 8 con, goi X 13 sb con trai ctia gia dinh, thu dugc két qua sau:
X*s, =4,11742+1,43786 . Biét DX=2, hdy cho biét MX=4 c6 diing khong ?
Két qua:
A. 18,920 B. 19,237 C. 13,602 D. 13,162 E. s khéc
3. Goi X la lugng Protein trong mau tré bi bénh nhe (mg%), X : N(60; 40,96).
DPinh lugng Proteinqtrong mau cho 6? tré bi bénh trén duoc két qua X + s, =61,2+6,6, néu MX = 60
la sai, hay tinh 3(62). Kiém dinh 1 phia, lay o = 0,05.
Két qua:
A.0,1711 B. 0,8289 C.0,999.968 D.0,2611 E. s khac
4. Xét nghiém Cholesterol toan phan (X:mmol/l) cho 2 nhom tré thu dugc két qua:

Nhém I X,  n=48 X, s, =3,40 £ 0,65

NhomIl X, — m=52 X, +s, =3,82+0,72

Gia st X:N(3,50; 0,4624). Lugng Cholesterol toan phﬁn trung binh chung cua hai nhém c6 khac biét
v6i hing sé da cho khong? Kiém dinh 1 phia, 1y o = 0,05.

Két qua:
A. 1,6058 B. 1,6176 C.1,7412 D. 1,7285 E. sb khac.

Bai 5
SO SANH CAC TY LE VA
KIEM PINH TiNH PQC LAP

MUC TIEU

1. Gidi dwoc bdi todn so sanh cdc ty 18, kiém dinh tinh ddc ldp bang thudt todn ;(2 thuong gap
2. Néu dwoc y nghia cua cac bai todn.

Trong nhiéu nghién ctru thudng gip cac cau hoi nhu ty 1& khoi ciia cac phuong phép ¢6 nhu nhau
khong hay ty 16 méc bénh cia cac dia phuong c6 nhu nhau khong hodc ty 16 mic bénh B ¢6 phu thudc
vao su nghién thudc 14, phu thudc vao gisi hay phu thudc vao nghé nghiép khong ...

Néu ty 1¢ khoi ctia cac phuong phap nhu nhau nghia 1a ty 1& khoi khéng phu thude vao phuong phap
hay ty 16 khoi "doc 1ap" véi cac phuong phap. Nhu vy tir bai toan so sanh cac ty 18 ciing c6 thé din dén
bai toan kiém dinh tinh doc lap gitta cac dac tinh.

Gia stt X, X,, ..., X, 1a k bién c6 quy luat da thirc véi céc tham s6 n va

p1 s p’)) ) pb thi
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k X — i : i . * T ’ - = g .
o B S la dai luvong ngau nhién co quv luit ¥? vdi k — 1 bac tz do.
b

=1 np4
k, (m; M)’
5 : 1m; — . - i ¥ = b - e =
Khide Q= ZI—ML 1a gia tri cia dai luong ngau nhién trén.
i= 1

Céc bai toan néu trén c6 thé giai bing kiém dinh 2.
1. CAC BUGC

= Gia thiét H,,

Hoac cac ty 1¢ nhu nhau

Hoac hai dic tinh doc lap.

= Poi gid thiét H,|

Hoac cac ty 1¢ khong nhu nhau

Hoac hai dac tinh khong doce 1ap.

= Diéu ki¢n

Tén sf'), xuét hién cua cac hién tu’qng : mi’hay m; > 5 hay 16n hon 10 cang t6t.

Cac do1 tugng nghién ctru phai thuan nhat.

» Tinh Q

k 2
. . —M.
Cac gié tri phan phoi thanh k hang Q = z% ,
i=1 i

1
trong o m, la tan s thuc nghiém, M; tuong mg la tan s 1y thuyét.
Q, 1a gia tri cua bién x” véik - 1 bac tu do.
2
L1 (my; - M)

Céc gid tri phan phéi thanh k hang, 1cot:  Qa = Y Y
i,j=1 ij

b

trong do my; 1a tan s6 thuc nghiém va Mij twong tng 14 tan sb 1y thuyét.

Q, 14 gié trj cta bién x” véi (k- 1)(1 - 1) bic tu do.

» Két luan

Tra gid tri t&1 han q(k — 1; 0,05) hoac q((k — 1)(1 — 1); 0,05) trong bang Xz voibactydon=k -1
hodcn=(k—1)(1-1) vap hay a = 0,05.

Gia st Q, <q (k— 15 0,05) : Chap nhén gid thiét H,,.

Nguoc lai Q, > q (k- 1; 0,05) : Béc bo gia thiét Hy, chip nhan ddi thiét H,.

Tuong tw Q, <q ((k — 1)(1- 1); 0,05) Chap nhan gid thiét H,,.

Q, > q ((k— 1)(I-1); 0,05) : Béc bo gia thiét H,, chip nhan ddi thiét H,.
Trén co s& két luan cua bai toan kiém dinh, can suy ra y nghia y hoc.

2. CAC BAI TOAN
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2.1. Bai toan 1
Theo ddi 50 tré so sinh thay 20 tré gai ra doi. S6 con lai 1a tré trai. Ty 18 sinh con gai bang 0,5 co
diang khong?
Giai
Néu ty 1¢ sinh con gai bang 0,5 thi ty 18 sinh con trai ciing bang 0,5. Ky hiéu T 1a trai, G 13 gai va
HT: Hién tugng.
* Hy:P(T)=P(G)=0,5.
H; : P(T) = P(G)
= Diéu kién:
m,; =m(G) =20, m, =m(T) =30. m, >10,1=1,2
= Lip bang tinh Q
M, =np, =50 x0,5=25
M, =np, =50 x0,5=25

HT m; M; (m; — M)*/M;
G 20 25 1

T 30 25 1

)y 50 50 2

» Két luan

Bactudo:2-1=1;q(1;0,05)=3,841.

Q=2 <3,841 : giit gia thiét H,. Vay P(G) = 0,5.
20 30

Nhén xét: ©(G)=-==0,4, o(T)="=0,6
50 50

Két luan cua bai toan kiém dinh 1a ty 18 0,4 va ty 18 0,6 dugc “xem 14" nhu nhau. Diéu nay chua
duoc thoa dang. Khi n ting 1én két luan cua bai toan s€ thay doi.
2.2. Bai toan 2
Diéu tri mot bénh bang hai phuong phéap (FF) thu dugc két qua (KQ) sau:
(K : khoi, D : d5, TB : thét bai)

T~
I 230 40 50 320
I 76 12 7 95
My 306 52 57 415

Hai phuong phap diéu tri c¢6 hiéu qua nhu nhau khong?
Giai
* H,, : Hai phuong phap diéu tri hidu qua nhu nhau.
H, : Hai phuong phap diéu trj hiéu qua khong nhu nhau.

= Piéu kién :
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m; > 5Vij.

Pam dong bénh nhan diéu tri bang hai cach thuan nhét.
= Tinh Q

M, ; = 43,952
M, = 13,048

i E ex mjg <1
Dua vao Hy din dén Mij e
n
M, = 235,952 M, = 40,096
M,, = 70,048 M,, = 11,904
23 (m;; —M-~)2
Q=) —L— =4292.487.
i,j=1 ij
» Két luan
Bactwdola (2-1)(3-1)=2. q(2; 0,05) = 5,991.

Q <p(2;0,05) : giit gia thiét H,,.
Hai phuong phap diéu tri hiéu qua nhu nhau.
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Tinh theo cong thirc tinh nhanh, Q = 4,292.645. Sy khac biét gitia hai két qua tinh 1a khéng dang Kké.

2.3. Bai toan 3

Diéu tra tinh hinh mic ba bénh (B) B,, B,, B tai hai phan xwéng (FX) I va II ctia nha may X thu

duoc két qua sau:

B
N B'._ B: B_?. myjg
I 588 369 89 1046
I 304 171 50 525
Mg 892 540 139 1571
Ty 1€ ba bénh tai hai phan xudéng c6 nhu nhau khong?
= H,: Ty I¢ ba bénh tai hai phén xudng nhu nhau.
H, : Ty I¢ ba bénh tai hai phan xuong khac nhau.
= Diéu kién :
‘ ,mij >10 Vi, .
biéu tra tat ca cong nhan cta hai phan xudéng
®" Tinh Q
;g Xmg;
Dua vao Hy suy ra Mij sl
n
M, =593,91 M, =359,54 M;;=92,55
M, =298,09 M,, = 180,46 M,; =46,45.
23 (m. — M..)?
Q: z —1'] IJ) 21,328

ij=1 ij

= Két luan
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Bac ty do bang 2 -1)(3-1)=2;
Q <q(2;0,05) : giit gia thiét H,,.
Ty 1€ cac bénh B..B,, B3 0 hai phan xuong nhu nhau.

q(2; 0,05)=5,991.

Pé tra 10i cau hoi ty 16 mic cac bénh tai hai phan xudng c6 nhu nhau khong, bai toan chi duogc giai
trong truong hgp dac biét.

2.4. Bai toan 4

Theo ddi phuong phap diéu tri ngoai khoa cai tién trong 10 nam, thu dugc bang sé liéu sau:

Nam
KQ 1213 43567 8010 7
T 31 71 58 160
T 16 25 6 47
5 47 96 64 207
Ty 18 tot ctia 3 nhém cd nhu nhau khong?
Giai
" H,:Tylé t6t ctia ba nhom nhu nhau.
H,:Tyl¢ t6t ciia ba nhom khéac nhau.
= Diéu kién:
m;; > 5 V i,j . Cac nhém bénh nhan thuan nhat.
®" Tinh Q
Q- zﬁ (omy = M) ~10,531

=1 i

= Két luan: Bac trdobang2.  q(2;0,05)=5991.
Q> q(2; 0,05) : bac Hy, chép nhan H;.
Ty I¢ tot cua 3 nhodm tuong tng véi 3 thoi ky khong nhu nhau.
Chu y: Tirnam 11 tro di phuong phap cai tién c6 ty 18 tt trén 90,625% (58/64).

2.5. Bai toan 5

Chan doan bénh cho 1000 ngudi tai cong dong, ty 16 mac bénh bang 2,5%. Ding mot phan tng chan
doan, phan mg c¢6 d6 nhay bang 0,8 va xac suat duong tinh ctia nhom khong bénh bang 0,08. Po nhay va
dd dac hiéu cua phan ing c¢6 nhu nhau khong?

Giai

IH-

o: P(A/B)=P(A/B)hay P(B/B)=P(D/B)

H,: P(A/B)#P(A/B).
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kJ
o
L=
[
wh

™
b4 | mi| w
m
- . w
(W]
4

917 83 1000

= Diéu kién:
m; >5V1i,.
=" Tinh Q
Q=4,612.
= Két lun: Bac tu do béng 1.
q(1; 0,05)=3,841. Q > q(1; 0,05).
D dc hiéu cao hon han d6 nhay. Néu phan mg khong dat, nén dung dé chan doan phan biét &
cong dong.
2.6. Bai toan 6
Diéu tra mot dam dong ngudi nudc ngoai voi hai dac tinh mau téc (MT) va mau mit (MM) thu duogc
s0 liéu sau:

ki \Tl\ Pen Hung Nau Bachkim mig
Xanh 35 19 36 25 11%
Den 14 14 16 10 54
my; 49 33 52 35 169

Hai dic tinh di truyén c6 doc 1ap voi nhau khong?
Giai
* H, : Hai déc tinh di truyén doc 1ap nhau.
H, : Hai déc tinh di tmyén khong doc 1ap nhau.
"Dicuki¢n:  my>10 Vi, j.
® Tinh Q
NPy Mjp X My;
Tur gia thiét H,, suy ra Mij =—
n
M, =33,343 M,, =22,456 M, ;=35,385 M, =23,817
M, = 15,657 M,, =10,544 M,; =16,615 M,,=11,183.
2
m;; — M)

2.4
Q=Y —L 1 =2140

i,j=I1 ij
= Két luan
Bactwdobing 2 - 1)(4-1)=3. q (3;0,05)=7,815
Q <q (3; 0,05): giit gia thiét H,,.
Hai dac tinh di truyén doc 1ap nhau.
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3. CONG THUC TiNH NHANH
3.1. K, 116n hon hoic bing 2

2
Q z (1’1’1 Ml]) _ g 1Tlij _1
M.. i1 Mjo XMy,

i,j=1 ij

32.k=2,1>2
20 (my-My)*
TR

Q= Y
ij=1 ij j=1

(myjxmyy —my;xmy)
my; X My X My

Ap dung vdi s6 liéu bai toan 6

Q_(35><54—14><115)2
49x115%x54

. 2
(25x54-115x10)° 120 5 140

35x115x54

33.k=1=2
_ (my) xmy, —my, % m,;)°.n

myg X Mypg XMy XMy

o-3 "l

i,j=1

ij

Vidu
Quan sat cac cdy voi hai dac tinh mau hoa (H) va dang la (L) thu duoc s6 liéu sau
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H )
Po Hén, I ;
L s :
Phing 328 122 450
Nhin 77 33 110
405 155 560
¥

Hai dic tinh di truyén c6 doc 1ap khong?
Giai
= H  : Hai dac tinh di truyén doc l1ap nhau.

H, : Hai dic tinh di truyén khong doc lap.
= Dicu kién : m;; > 10 Vi .
Khong c6 loai cay nao trong nhom nghién ctru chét non
®" Tinh Q
28x33-122x77)* x
Q=* 550331 10 40757:155560 Bhatc

22 (m.-M.)?

Chiy: Q=) (—)—03685
"Kétlugn 7!
Bac tir do bang (2 -1)2-1)=1.

ij
q(1; 0,05) = 3,841.
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Q<q(1;0,05) : Hai dac tinh di tmyén doc lap véi nhau.

CAU HOI TU LUQNG GIA
Hay chon mot két qua ding.
1. Nam 1998 c6 8110 ngudi ngd doc cap, trong do ty 18 tir vong bang 3,76%.
Nam 1999 ¢6 8339 ngudi ngd doc cap, trong do ty 18 tir vong bang 3,02%.
Ty 18 tir vong ciia bénh nhan ngd doc cip trong 2 nim c6 nhu nhau khong ?
Két qua:
A. 6,8603 B. 3,8049 C. 5,0431 D. 6,9413 E. s6 khac
2. Ty I¢ bi bénh tai 1 bénh vién béng 0,24. Chan doan bénh cho 1000 nguoi bdi phuong phap 1,
phuong phéap I co dsf) nhay bang 0,875. Chan doan bénh cho 1000 nguoi boi phuong phap 11, phuong
phép II c6 do nhay bang 0,775.
D6 nhay cua 2 phuong phap c6 nhu nhau khong ?
Két qua:
A. 1,4545 B. 34,6320  C. 6,0606 D. 83117 E. s6 khac
3. Mot phan tng ¢ xac suit du’ong tinh bang 0,89, x4c sudt sai bang 0,1 va xac suat bi bénh E:ﬁa
nhom dang bang 0,9. Dung phan ung chan doan cho 400 nguoi. Gia tri duong tinh ctia phan tng c6 bang
gia tri am tinh cua phan g khong ?
Két qua:
A.125,0177 B.3,6772 C. 147,2072  D. 5,9800 E. s6 khac

4. Ty 18 chét chu sinh cua 3 dia phuong A, B, C tuong tng bang 18/1000 20/1000 10/1000. Xac suit
chét chu sinh cia 3 dia phuong c6 nhur nhau khéng ?

Két qua:
A. 3,500 B. 3,5569 C. 3,4537 D. 0,0569 E. s6 khac.
Bai 6
KIEM PINH QUY LUAT XAC SUAT CUA PAI LUQNG
NGAU NHIEN
MUC TIEU

1. Gidi dwoc bai todn kiém dinh quy luqdt chuan.
2. Giai dugc bai todn kiém dinh quy ludt nhj thiec.

Trong bai nay trinh bay cach tién hanh kiém dinh % xem dai lugng ngau nhién X c6 quy luat
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chun, c¢6 quy ludt nhi thirc hay cé quy luat x4c sudt nao ddy khong. Ngoai kiém dinh quy lut chuan theo
kiém dinh %* ciing c6 thé kiém dinh quy luat chuin theo Kolmogorov hodc c4c kiém dinh gin dung khéc.

1. KIEM PINH QUY LUAT NHI THUC CUA PAI LUQNG NGAU NHIEN X
1.1. Cac buoc
" H, : X tudn theo quy luat nhi thire voi tham sdnvap.
p 6 thé cho trudc hodc udc luong boi .
H, : X khong tuén theo quy luat nhi thirc v6i tham sdnvap.

® Piéu kién :

m; > 5; 1=0,n.Neulop i co tan s6 m, dudi 5 thi ghép 16p ndy voi 16p ke bén sao cho tan so cac
16p khong dudi 5 va san san nhau.

= [ ap bang tinh Q

True hét tinhp, . p; =P{X=i}=C, p'(l-p)"""  i=0,n

Tiép theo tinh M; . M; = np; 1=0,n

(m; -M;)?
—

K
SaudétinhQ: Q=)
i=1 1
= Bac tu do
Néu p cho trudc, bac ty do bang (k — 1)
Néu uéc lugng p bang tan suat tinh tir s lidu, bac tu do bang (k—2).
Tra bang 2 véi bac tu do da tinh, 1y o = 0,05.
= Két luan
Q<q(..; 0,05) : giit gia thiét H,,.
X tuan theo quy luat nhi thirc v6i tham s n va p.
Q> q(...; 0,05 ) : bac gia thiét H,, chap nhan déi thiét H,.
X khong tuan theo quy luat nhi thirc véi tham sé n va p.

Vidu
Goi X 1a s6 con trai trong gia dinh 4 con. Diéu tra 1600 gia dinh 4 con thu duoc sé liéu sau:
x,(s6 con trai) 0 1 2 3 4 >
mi(sé gia dinh) 111 367 576 428 118 1600

Dai luong ngau nhién X c6 tuan theo quy luat nhi thirc v6in =4 va p = 0,5 khong?
Giai
"H, : X nhi thirc véin=4vap=0,5.
H, : X khong nhi thoe véin=4 vap=0,5.

= Picu kién

m, > 100; 1=0,4.
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Diéu tra hét cac gia dinh 4 con.

= [ ap bang tinh Q
p,=P(X=1)=C,'x0,51054 1=, 0,0625.
M. = np, = 1600 x p,

: i m; bi M; (MM
0 0 111 0,0625 100 1,210
1 1 367 0,250 400 2,7225
2 2 576 0,375 600 0,96
3 3 428 0,250 400 1,96
4 4 118 0,0625 100 3,24
> 1600 1, 1600 10,0925

4 M. 2
Q=> =MD" 10 0925~10,003
i=0 M;

= Bic ty do: p= 0,5 cho trudc nén béc ty do bang (5 — 1) =4.
q(4; 0,05) =9,488.

= Két luan

Q= 10,093 > 9,488. Bac gia thiét H, chdp nhan doi thiét H,.

X khong tuan theo quy luat nhi thuc véin=4 vap=0,5.

Néu léy p la xac sut sinh con trai tir s liéu, dai lugng ngau nhién X s& c6 quy luat nhi thirc véin =
4vap=o(T).

Nhén xét : Kiém dinh dai lugng ngau nhién X c6 quy luat poisson hodc quy luat siéu boi tién hanh
tuong tu trén.

Kiém dinh s& cang dang khi n cang lon.

2. KIEM PINH QUY LUAT CHUAN CUA PAI LUQNG NGAU NHIEN X

2.1. Cac buodc
LY - 2

"H,: X :N(p,o°)

puvao 2 ¢6 thé duoc cho trudc hoac udc luong bdi tham s6 mau.

H, : X khong chuén v6i tham p va o 2.

= Diéu kién :

Phai chia mién gié tri ciia dai lugng ngau nhién X thanh k 16p sao cho k > 4, tin sb thuc nghiém ciia
16p thir i tir o, | dén o, phai tir 5 trér 1én va tan 0 cac 16p san san nhau.

= [ ap bang tinh Q
Ung voi 16p thiri tir o, | dén o, tinh xdc suat theo gia thiét H.
P{ai_l<X5ai}=H(—°‘i_“j—n(—°‘i—1_“j=pi i=1k
(e} (e}

Tinh tan s6 1y thuyét trong tmg voi xac sudt p, :
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M;=np; i=1k .

(m; —M;)?
M, ’

K
SaudétinhQ: Q=)
i=1

= Bac tu do
Néu p va o° cho trudce, bac ty do bang (k — 1)
Néu uéc lugng 1 va o2 bing tham sé mau tuong timg 13 X va s2, bac tu do bang (k—1-2).
Tra bang ¥ véi béc tu do da tinh, 14y o = 0,05.
= Két luan
Q<q(...; 0,05) : giit gia thiét H,.
Dai lugng ngau nhién X co quy luat qhuén v6i tham sb p va 2.
Q>q(..; 0,05) : bac gia thi€t H,; chap nhan H,.
Vi du

Goi X 1a ap lyc dong mach phéi thi tim truong ngudi binh thudng. Do 30 nguoi, thu dugc sb lidu

sau:
x, (mm He) 2 3 4 5 6 7 8 9 >
m, (s6 ngudi) 1 4 7 8 2 5 2 1 30

Pai lwong ngiu nhién X c¢6 quy luat chuan v6i tham sé p ~ X va o’ ~ §2 khong?
Giai

a) Tinh tham s6 mau.

Két qua trong bai tham sd mau la X =5,1; s = 1,7 2,

b) Kiém dinh quy luat chuén.

'HO:X:N(u,Gz)Véiuz ¥ vic ~ st

H,: X khong chuan véi p va o>,
= Diéu kién
Chia mién gia tri X thanh 4 16p sao cho tan sb 16p khong nho hon 5 va san san nhau.

= [ ap bang tinh Q.

t = i;“ p. =I(t)-TI(t_,)  i=L4

! [o. o) m, t; I(t,) p; M; (m, — M,)*/M,
1 —o+3,5 5 - 0,94 0,1736 0,1736 5.2 0,0076
2 3,5+45 7 -0,35 0,3632 0,1896 5,7 0,2964
3 45+6,5 10 0,82 0,7939 0,4307 12,9 0,6488
4 6,5 +© 8 0 1 0,2061 6,2 0,5225
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> | 30 | | 1 30, 1,4753

= Bac tu do

Bac tw do bang (4—1-2)=1; q(1;0,05)=3,841.

= Két luan

Q=1,475<3,841 : gir gia thiét Hy: X: NG, 1; 1,72).

Nhan xét :

Chia mién gia tri thanh 4 16p v6i tan sé mdi 16p khong nho hon 5 vi vay n > 30.

M3di cach chia 16p mién gia tri s& dan dén két qua Q tinh dwoc khac nhau, nhu vay c6 thé lam thay
d6i két luan kiém dinh.

C6 thé tién hanh nguoc lai v6i cach 1am trén nghia 1a chia 16p cac gia tri ctia dai luong ngau nhién

sao cho tan s6 1y thuy€t M; cua cac 16p bang nhau va khong nho hon 5 trén co s¢ d6 c6 xac xuat cua céac
16p bang nhau.

Goiséloplak: kglzﬂvapi:l i=1k
M, 5 k
Xét lai vi du trén:
k££=6 pi=l 1=1,6
5 6
"H,:X:NG,1;1,7%)
H;: X khong chuén véi 5,1 va 1,72
"Didukién:  M;>5 i=1,6
" Tinh Q
Co bang tinh sau, voi x; = 5,1 + 1,7.t,
: p; TI(t) b X m M; (m; — MM,
1 1/6 0,1667 -0,97 3,451 5 5 0
2 1/6 0,3333 -043 4,369 7 5 0,8
3 1/6 0,5 0 5,1 8 5 1,8
4 1/6 0,6667 0,43 5,831 0 5 5,
5 1/6 0,8333 0,97 6,749 2 5 1,8
6 1/6 1 00 00 8 5 1,8
> 1 30 30 11,2

= Bic tyr do bang (6 — 1 —2) =3 q(3 ; 0,05) = 7,815.
= Két luan Q > q(3 ; 0,05) : bac gia thiét X : N (5,1 ; 1,72).

Ngoai kiém dinh tinh chudn cia dai luong ngdu nhién theo kiém dinh %* ¢6 thé kiém dinh theo
phuong phap khac.
2.3. Kiém dinh Kolmogorov

Gia su dai lugng ngﬁu nhién X nhan cac gia tri X{> Xy vees Xpo

Xét oia thidt H. X - N1 ﬁz\ vAi 11 va ﬂz cho tnrée
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Goi F_(x) la ham phan phéi thuc nghiém. Khi do:

R0 =

trong d6 k 1a s gia tri X; thyc sy nho hon x. Nhu vy F_(x) chinh la tan suat cong don cta nhimng gia tri
nho hon x.

F(x) 1a ham phan phdi chuédn cua dai luong ngau nhién X.

pgt  Dn= m3x|Fn(x)—F(x)|.

Theo Kolmogorov

P{va D, > 7| =P{Dn >%}z1—9(2).

Véi cac gia tri Z = 1,3581 va Z = 1,6276 thi 0(1,3581) = 0,95 va 0(1,6276) = 0,99 do do:

1,3581

1,6276
P{Dn> &}zo,os va P{Dn> \/H}zo,m.

Bai toan kiém dinh quy luat chuan cua dai lvgng ngiu nhién X v6i tham sé p va o sé dugc

. 1 1 1 1
chap nhan khi D < ,358 va bac bo khi D, > ,358
vn vn

Bai toan kiém dinh s& rat tt néu n > 30 va c6 thé chap nhan duoc khi n = 10.

voi d0 tin cay 95%.

Khi gia thiét Hy X : N(u , %) véi p ~ ¥ va o° ~s; thi gid trj Z dugc thay boi 0,878 va 0,989

twong tng voi cac xac suat 0,95 va 0,99.

Khi d6 D, < 018;8 chdp nhén gid thiét H,,
n
0,878 s o
D, >—= béac bo gia thiet H, voi do tin cdy 95%.

"

Xét mot vi du dé minh hoa phuong phép nay.

Goi x 14 nhip tim nam binh thudng 9 tudi. Dém nhip tim 30 tré thu dugc sb lidu sau:

X, (Uph) 64 66 68 70 72 74 75 76 77 78 80 >

m 1 2 6 1 6 2 1 4 2 2 3 30

i

Tinh tham s6 mau c6 két qua X +s, =72,77+4,60.
X ¢6 chudn voi p~X va o’ ~s? khong?
Giai
. HO : X N(72,8 ; 4,62), Hl: X khong chuén véi cac tham sb 72,8 va 4,62.
= Piéu kién n > 30.

® Lap bang tinh D

| X, | 64 | 66 | 68 | 70 | 72 | 74 | 75 | 76 | 77 | 78 | 80 |oo|
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K 0 1 3 9 10 16 18 19 23 25 27 30
F 0 0,033 0,1 0,3 0,3333 0,5333 0,6 0,6333 0,7667 0,8333 0,9 1
X
F(X) | 0,0281 0,0694 0,1492 0,271 0,4325 0,6026 0,6879 0,7580 0,8186 0,8810 0,9418 1
0,1247
Dy
e 0,878
® Tinh gi4 tri t6i han — =0,1603.

J30

= K&t lugn D, =0,1247 <0,1603 : chip nhan H,,.

Pai lwong ngiu nhién X chuin véi pu =~ 72,8 va o>~ 4,6,

Nhan xét:

Khi kiém dinh gia thiét dai luong ngAu nhién X chudn véi p va o° cho truée thi kiém dinh

Kolmogorov manh hon kiém dinh Xz Néup ~x va o” ~s? thikiém dinh Xz manh hon.
Néu s6 liéu du diéu kién cho phép kiém dinh tinh chuan thi nén kiém dinh trudc, sau d6 méi thuc

hién cac bai toan khac.
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Bai 7
KIEM PINH GIA TRI CUA XAC SUAT

MUC TIEU
1. Gidi duoc bai todn kiém dinh xdc sudt.
2. Trinh bay dwoc dinh nghia va tinh dwoc sai lam logi I1.

Xac suat khoi khi diéu tri mot bénh bang bao nhiéu? Ty 18 bi bénh tai mot ving dang ¢ dich 13 bao
nhiéu? Do nhay ciia mot phuong phéap chan doan bang bao nhiéu?

C6 thé tién hanh phuong phap kiém dinh gié tri cia xac suat dé tra 10 cac ciu hoi trén.

1. UOGC LUQNG XAC SUAT
® Thyc hién phép thir € n 1an doc 1ap, hién tuong A xuat hién m lan.
o(A) =2
n
= Khi khong biét P(A), c6 ude lugng diém sau :
P(A) ~ o(A) =2
n
= Uébc luong khoang cua P(A).
Chon a = 0,05, c6 khoang udc lugng 95s%.

1- 1-
o—t(a/2) 2= < pa) <o+ t(a/2), [ 2= |
n n
Nhu vay c6 5% truong hop P(A) c6 thé nam ngoai khoang trén.

2. KIEM PINH HAI PHIA
Thuc hién phép tht n lan doc lap, hién tuong A xuét hién m lan, P(A) co béng P, khong?
Bién ngau nhién S 1a s6 1an xuat hién A c¢6 quy luét nhi thirc voi tham sé nva P,
Khi n du 16n c6 thé thay quy luat nhi thirc bang quy luat chudn N(p, o 2) voi
u=MS=np,vac 2=DpS= np, (1-py).
2.1. Cac buodc
. Hy:  P(A)=p,
H,: P(A)#p,
= Picu kién
n du 16n khi npy > 10 va n(1 —py) = 10.
® Tinh gia tri s;(p) va s,(p,)
Dua vao udc lugng khoang cia xac suét suy ra :
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Si(pg) =npgy —t(a/ 2){/npy(1—py)
S»(pg) =npg +t(a/2)ynpy(1-py)

Biéu dién cac gia tri trén mot truc so :

a2 1-a o/2
\LLLLLLLLLLL l VLU > S

0 ) s, n
= Két luan
S=m € [s,, s,] : giit gia thiét H, . Chap nhén P(A) = p,,.
S=mé€[s, s,] : Bac gia thiét H,, chap nhan doi gia thiét H,. Nhu vay P(A) # p,,.
2.2. Cac xac suit
® Truong hop H, ding.
P(A)=p,,S=m € [s,, s,] : Két luan giit gid thiét H,, khi H, dung.
Xac suat gilr gia thiet khi gid thiét dang goi 1a d6 tin cay cua kiém dinh.
S=m&[s,, s,] : Két luan béc gia thiét H, khi H dling.
Xac suat bac gia thiét khi gia thiét dang goi 1a nguy hiém loai I hay sai lam loai 1.
Do H, ding nén sai 14m loai I chinh 13 o con do tin caylal-a.
® Truong hop H, sai
P(A) #pg, P(A) =p voip 1a gia tri dung.
S=m e [s,,s,] : két ludn gifr gia thiét H, khi H,, sai.
Xac xuat gilt gia thi€t khi gia thiét sai goi 1a nguy hiém loai Il hay sai lam loai II. Ham sai 1am loai
II phu thude p dang, ky hi¢u B(p).
S=m€[s,, s,] : két luan bac gia thiét H, khi H,, sai.
Xac sudt bac gia thiét Hy khi H sai goi 1a lyc clia kiém dinh.
® Tinh sai lam loai II.

B(p) = PLsi(po) <S <55 (py)} = 3 Chp (1= p)™

r=s5;

SRS sz—an_H{sl—an
{\/npq v 1pq
:H[\/H(Po_P)+t(0ﬁ/2)\/Po(1—Po)J_H[\/H(Po_P)—t(a/z)\/Po(l—Po)
N Jpa

= Khio \\‘c}(l—a} < B(p) -

Khin _» &o ~——y \‘&B(p)_\_‘

Khuyén cdo ldy o = 0,05 dé n va B(p) khong qua 16n.
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Vi du
Theo dbi 900 tré so sinh thiy 427 gai ra doi. P(G) = 0,5 c6 ding khong? Néu P(G) = 0,486 1a gié tri
dung, hiy tinh B(0,486) liy o = 0,05.

Giai
=H,: P(G)=0.,5, H, : P(G)#0,5.
= Piéu kién:

npy = 900 x 0,5 =450 , n(1 —py) = 900 x 0,5 = 450.

Si(pg) =900%0,5-1,964/900%0,5x0,5
=450-29,4 = 420,6
=421.

® Tinh S va S5
S,(py) = 450+29,4 =479,4
=479
= Két luan:
S =427 e [421; 479] : giit gia thiét H,,.
S6 liéu trén thira nhan P(G) = 0,5.

" B(0,486) =P{420,6 <S<479,4}

:n[ 479,4-900x 0,486 }—n[ 420,6 —900x0,486 }
/900 0,486x 0,514 \/900x0,486x 0,514
=T1(2,8) - T1(~1,12) = 0,9974 —1+0,8686

= 0,866.

_ Hang trdm lan tién hanh kiém dinh P(G) = 0,5, khi gir gia thiét H) ma H, sai thi bi sai khoang 87
lan. Sai 1am qua 16n.
3. KIEM PINH MOT PHiA
3.1. Cac buéc
" Hy: P(A)=p,
H, : Hodc P(A) > p, (Truong hop 1)
Hoac P(A) <p, (Truong hop 2)
= Piéu kién:
np, = 10, n(1 —p,) = 10.
® Tinh gia tri toi han.

Khi P(A) > p, tinh s (p,).

. $5(Pg) = npg + t(a)y/npo(1-pg)

Két luan:
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S=m e [0, s5]: Giit gid thiét H,,.

S=m€[0, s]: Béc gia thiét H,. Chap nhan dbi thiét H,
Nhu véy P(A) > p,, .

Khi P(A) < p, tinh s (p,).

. s1(pg) =1npg —t(a)y/npo(1-pg)
Két luan:
S=me [ sl' ;n] : giir gia thiét H,.
S=me[s, ;n]: bac gia thiét H,, chap nhan ddi thiét H

Nhu vay P(A) <p,,.

3.2. Tinh sai lam loai II

Tuong ty nhu kiém dinh hai phia, xac sudt giir gia thiét H, khi H,, sai 1a sai 1am loai II, ky hi¢u la B
(p)-
Trudng hop (1) : P(A) > p,

B(p) = H{S'z(po)—npj :H[\/H(Po —p)+t(a)\/po(l—po)J
Jnpq Jpa

Trudng hop (2) : P(A) <p,

B(p)=l—H{Si(pOﬂJ:1_H[\/ﬁ(Iﬁ>o—P)—t(a)MJ
Jnpq N

)chinh 1a luc cua kiém dinh.

frong da I1 (M
L 4fnpg
Vidu

1. Xac dinh nhém mau cho 2000 nguoi thiy 1002 nguoi c6 nhom mau 0. Ty 16 ngudi ¢6 nhém méau
0 bang 0,48 c6 dang khong? Lay a. = 0,05.

Giai
"H,: P(0) =048
H, : P(0)>0,48.
® Piéu kién:
np,, = 2000 x 0,48 = 960; n(1 —p,) =2000 x 0,52 = 1040.

" Tinh s (p,)

$5(pg) =2000x0,48+1, 6449\/2000 x0,48x0,52 =996,75.
=997,
= Két luan:

S =1002 € [0; 997] : bac gia thiét H,. Chap nhan déi thiét H .
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V6i s6 liéu trén, P(0) > 0,48.

2. Khi st dung mot loai thude, do tai bién, c6 N kién cho 1a nén cam, co v kién cho 1a nén tiép tuc sur
dung.

Phai hoi bao nhiéu ngudi? Bao nhiéu ngudi déng ¥ cdm thi ra 1énh cAm?

Néu cho rang : P(C) = 0,5; 14y a = 0,05 sao cho B(0,6) < 0.2, trong d6 C ky hiéu 14 cAm dung.
Giai

" H,:P(C)=0,;5

H, : P(C)>0,5.

. 50.6)= H[\E(Pn “P)i}:ﬁ)quﬂ—m} ]5 0,2 = TI(~0, 84)
Pq

[1(x) 1a ham dong bién dan dén :
Jn(0,5-0,6)+1,6449,/0,5x0,5
J0,6x0,4

2
b= () 2(0,84><«/0,24+1,6449><0,5J

0,1
>152,26 ~153.
sy =153%0,5+1,6449,/153x0,5%x0,5 = 86,67
~87.

Dé thoa man cac dicu kién cua bai toan, can hoi 153 nguoi, soO nguoi dong y cam trén 87 nguoi thi
ra lénh cam.

<-0,84

3. Hoi n ngudi dung thude A hodc B chira mét bénh c6 m ngudi cho 13 A 6t hon B, s6 con lai cho 1a
B tot hon A. Liy a. = 0,05, c6 that su A t6t hon B khong?
Giai bai toan v6i n= 100 va m = 55.
Giai
Quy uéc rang néu A t6t hon B ghi dau (+) hay C
B tét hon A ghi déu ().

Nhu vay sé dau (+) bang s6 ddu (—) khi hai thudc nhu nhau.
Dian dén bai toan kiém dinh xem P(C) ¢6 bang 0,5 khong.
= H,:P(C)=0,5

H, : P(C)>0,5.
= Piéu kién:
np, = 100 x 0,5 =350, n(1 — p,) = 100 x 0,5 = 50. Piéu kién bai toan thoa man.
" Tinh (po)

sy =100x 0,5 +1,6449,/100x 0,5x0,5 = 58,2245
~58.
= Két luan:
S =55 e [0; 58] : giir gia thiét H,,.
Hai thuoc tot nhu nhau.

Néu cho rang c6 60% bac si cho 1 A that sy tot hon B thi sai lam loai II 12 bao nhiéu?
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58,2245-100x0,6

0,6) = =T1(-0,36

=1-0,6406=0,3594.

Chi y : Nhitng ngudi cho 1 A va B nhu nhau khong ké trong n.

CAU HOI TU LUQNG GIA
Hay chon mot két qua ding.
1. Kham lao cho 100.000 ngudi thiy 89 ngudi méc lao. Ty 16 méc lao bang 0,001 c6 ding khong?
Kiém dinh 1 phia, lay o = 0,05.
Két qua:
A. 120 B. 116 C. 84 D. 80 E. s6 khic
2. Hoi 114 ngudi ding thude A hodc B diéu tri mot bénh, c6 9 ngudi cho 1a A, B nhu nhau, 55
nguoi cho 1a A t6t hon B, s6 con lai cho 1a B tot hon A. Hay cho biét c6 that sy A tot hon B khéng? Kiém
dinh 1 phia, voi gia thi€t thuong quy.
Két qua:
A. 42 B. 44 C. 64 D. 61 E. s6 khic
3. Nguoi ta cho ring xac suat chan doan sai bang ‘0,125 khi k‘hém kiém tra choﬂl20 nguoi. Gia Su’
xac suat chan doan sai c6 gia tri dang bang 0,08 thi sai 1am loai II bang bao nhiéu? Kiém dinh 2 phia, lay
o =0,05.
Két qua:
A.0,715.668 B. 0,5753 C. 0,999.928 D. 0,4247 E. sb khac
4. Khi sir dung thudc A vi tai bién, c6 ¥ kién d& nghi cdm dung. Bao nhiéu ngudi dé nghi cim (C)
thi ra 1énh cam? Néu quan ni¢m rang: P(c) = 0,5 véi o = 0,05 thi f(0,4) <0,15.

Két qua:
A. 80 B. sb khac C. 129 D. 99 E. 103.
Bai 8
PO KHONG XAC PINH (ENTROPI)
MUC TIEU

1. Trinh bay dwoc khai niém do khong xac dinh va luwong tin.
2. Gidi dwoc bai toan ung dung va néu dwoc y nghia.

1. KHAI NIEM
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Poan két qua cia mot phép thir d& hay khé trude khi thuc hién phép thir, doan phép thir nao d& hon
giita cac phép thir... can phai dua vao khai niém d¢ khong xac dinh ctia phép thir dé tra 10i cac cau hoi
trén.

1.1. Dinh nghia

Thyc hién phép thir ¢, két qua 1ap thanh nhém day di k hién twong A, A,, ..., A, tuong tng véi

cac xAc suit Py» Py -5 Py

Do khong xdc dinh ciia phép thir € ky hiéu H(g), la gid tri dwoc xdc dinh boi biéu thirc:

k
H(e)=- D p; log, P, (M
i=7

Don vi cia H(g) 1a thap phan khi a= 10
Pon vi cua H(e) 1a nhi phan, goi tt 1a bit, khi a = 2.
C6 thé chuyén ddi don vi cho nhau.
log,,p =0,30103 log, p.
log, p=3,3219 log,, p-
1.2. Bang tra
Bang cho gia tri — plog, p v61 0,001 <p < 0,999 tai bang 5.
Khip=1,-plog,p=0

1Y 1Y 1Y n .
Khi p=|— |, -|—| log,| —| =3,3219x——. Nhu vay p — 0 thi —plo xem la bang 0.
b (loj (loj gz(loj 10" yP plog,P &
1.3. Tinh chét
k
= > p; log, p; 20 (2)
i=1
k
= —> p; log, p; <log, k 3)
i=1
Ching minh (3)
k k 1 bi
H(e)=—) p; log, p; =)_log, [—J
i=1 i=1 i
=log, || — | | — | | —
P1 | %) Px
k
1 1 b1 1 b2 1 Pk
H(g)<log,{— [—j +[—j +...+[—j (theo Cauchy)
ki\{p | %] Px
<log,k.
1.4. Y nghia

Do khong xac dinh cho biét doan nhan két qua ctia phép thir kho hay dé.
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Do khong xac dinh nho, gan 0 d& doan nhan két qua phép thir. Phép thir gan xac dinh.

Do khong xac dinh 16n, gan log,k, kho doan nhan két qua phép thir. Phép thir kho xéc dinh.
Vidu

— Béc sy tht nhat chira mot bénh co xac sudt khoi bang 1, xéc suat khong khoi bang 0; H(e,) = 0.
Phép thir x4c dinh, dé doan nhan két qua phép thur.

— Béc s3 thtr hai chita bénh d6 c6 xdc suat khoi bang 0,6, xéc suat khong khoi bang 0,4; H(e,) =—0,6
log2 0,6 -04 log2 0,4=0971~ 10g22 =1.

Do khong xac dinh 16n, kho doan nhan két qua cua phép thu.

Doan béc sy thir hai chita khoi hay khong, kho hon doan bac sy thir nhat chita khoi hay khong.

— Béc sy thtr ba chita bénh trén co xac suat khoi bang 0,4, xac suat khong khoi bang 0,6.

H(s3) =H(g,) =0,971.

Do khong xac dinh khong dé cp t6i ndi dung hay ban chat cac hién twong, chi quan tam ti xac suit
cua chung va doan nhan Kkét qua phép thir kho hay dé. Ban chét cac hién tuong can duoc dé cap o dang
nghién ctru khéc.

2. PO KHONG XAC PINH CUA HAI PHEP THU

Gia sir o 12 phép thir ¢6 k két qua 1ap thanh nhém diy dii cac hién twong Ap Ay, ooy A tuong ting

v6i cac xdc sudt P(A;), i=1k.
Gia sir B 1a phép thir c6 n két qua 1ap thanh nhém day du cac hién twong B, B,, ..., B tuong tng
v6i cac x4c suit P(B;), j= Ln.

Thuc hién ddng thoi 2 phép thir o va . Két qua thu duge 1a mot bang gom kxn hién tugng. Dya vao
bang két qua, xay dung khai niém do khong xac dinh cua hai phép thir o va p.

P B; B B,
o
A A1B; A1B; A1By
A, AiB; AB, AB,
i AyB) AyB; AyB;

2.1. Dinh nghia
Do khong xac dinh ciia hai phép thir o va B, ky hiéu H(o..p), 1a gia tri duoc xéc dinh boi biéu thirc
k,n
H(ab)=- > P(A;Bj)log, P(A;B;) (4.1)
ij=1

Chi y: Tir day tro di s& khong viét co sb 2 cua loga va don vi d6 khong xac dinh 14 bit hay nhi phan.
2.2. Cong thirc tinh
2.2.1. ava Bla hai phép thir khong doc lap.
= Khai trién hang 1 véi ky hiéu H, (c..B).
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Hi(ap) =-P(AB)logP(AB)) - .. — P(AB,)logP(AB))
=—P(A).P(B,/A))[logP(A|) + logP(B;/A))]..
—P(A)).P(B, /A))[logP(A;) + logP(B,/A))]

=— P(A))IlogP(A)[P(B,/A)+ .. +P(B,/A)]+
+ P(A))[-P(B,/A))logP(B,/A))—..—P(B, /A})logP(B, / A})]

=— P(A))logP(A))+P(A,).| - P(B;/A))logP(B;/ A))
j=1

= — P(ADlogP(A))+P(A).H, (B), véi

Hy (B) =— D P(B;/A))logP(B;/A))
j=1

Tuong ty trén

H, (oB) =—P(Ay)logP(A;)+P(Ay)H,, (B)
Hy (of) =—P(A)logP(A)+P(A)H, (B).

Cong céac hang tir 1 dén k din dén:
H(ap) =- iP(Ai) log P(A;) +'§1: P(A;))Hu;(B)
i= i=
H(ap) =H(a)+Hg(B) (4.2)
trongdd Hy (B) = 'Zk;P(Ai)HAi B
i=
Khai trién twong tu theo cot ¢6 két qua:

H(ap) = H(B) + Hg (o) = H(B.a1) (4.3)

n
trong do: Hg (a) = Z P(BJ-).HBj (o)
j=1

Trong cong thirc (4.2) va (4.3) H, (B) va Hy (o) duge goi la cac do khong xac dinh c6 diéu kién.
2.2.2. ava Bla hai phép thir djc lip
H(a.) = H(a) + H(B)

H,(B)=HP),  Hg(a)=H(a)

(4.4)

2.3. Tinh chit ciia H, (B)
= H, (B) = 0 khi B 1a phép thir da xac dinh.

= H_ (B) = H(B) khi o va B 1a hai phép thir déc lap.

file://C:\Windows\Temp\eaoadvlipf\Chapter2.htm 09/07/2013



Page 52 of 70

= Khi o khong doc 1ap véi B nghia 1a o va B phu thudc nhau, vi vay o xay ra trude lam gidm do
khong xac dinh cua .

H, (B)<H(B)
= Gia su H(B) > H(a).
Tu (4.2) va (4.3) suy ra
H, (B)=H(B)- H(a) + Hp ()

H,, (B) > H(B) - H(a) . Déu “=" dat dugc khi Hg(a)=0.
Khi d6 B 1a phép thir da xay ra s& xac dinh cac két qua cia o
Toém lai ludn luén co 0 <H(B)-H(a) <H,(B)<HP).
Vi du

1. Ty 1é mic mot bénh tai mot cong dong bang 2%. Dung mot xét nghiém kiém tra, néu ngudi bi
bénh, xét nghiém ludn ludn duong tinh; néu nguoi khong bi bénh, xét nghiém 50% dwong tinh va 50%

am tinh. Ky hiéu o 1a phép thur xét nghiém duong tinh A hay am tinh A, B 1a phép thir x4c dinh bi bénh
B hay khong bi bénh B. Tinh H(a B).
Giai

Tir s0 liéu bai cho

P(B) =0,02 P(B) =0,98

P(A/B)=1 P(A/B)=0

P(A/B) =0,5 P(A/B)=0,5
Tinh H(a B)

H(a.p)=H(B)+Hp(a)

H(B) =-P(B)logP(B)-P(B)logP(B)
= — 0,02 10g0,02-0,98 10g0,98 = 0,1415.

Hg () = P(B).Hp () + P(B)Hg (a0)
=0,02[-1log1—0log 0]+0,98[-0,5l0g 0,5—0,510g0,5]
=0,98.

H(a B)=0,1415+ 0,98 = 1,1215.
Tinh H(a B) theo cong thuc (4.1)

P(AB) =0,02 x 1=0,02 P(AB)=0,02x0=0
P(AB)=0,98 x 0,5 = 0,49 P(A B)=0,98x0,5=0,49
H(op) =-0,02 log0,02—0-0,49 log0,49—0,49 log0,49
=1,1215

2. Ty 1é sinh con trai bang 0,514. Poan hai phu nir ciing sinh mdi ngudi mot con 14 trai hay gai dé
hay kho?

Giai
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Ky hiéu
E,=T,T, PE)=0264 E,=TG, P(E,) = 0,250
E,=G,T, P(E)=0250  E,=G,G, P(E,) = 0,236.

o 12 phép thir phu nit thir nhat sinh con trai hodc gai, B 1a phép thir phu nir thir hai sinh con trai hogc
gai.

H(oB) =— 0,264 log0,264—2x0,25 log0,25-0,236 log0,236

= 1,9988 =~ log, 4 = 2. Vay rat khé doan.
Vi o va B 12 hai phép thir doc lap, dan dén:
H(ap) =H(a)+H(B)=2x%x0,9994 =1,9988.

3. KHAI NIEM VE LUQNG TIN

3.1. Dinh nghia

H(B) dac trung cho d khong x4c dinh cua phép thu 3.

H(B) 16n hay nho thi sy doan nhan két qua cua p kho hodc dé.

H(B) = 0 chimg t6 két qua ctia phép thir B da biét hay B 1a phép thir x4c dinh.

Néu mot phép thir o nao d6 xay ra trudc khi thuc hién phép thir B, c6 thé xay ra cac trudng hop sau:

= Ha(B) = H(B) néu o doc 1ap voi B. Nhu véy viée thuc hién trude o khong lam giam d6 khong xac
dinh cua B.

= Néu két qua ciia o hoan toan xac dinh két qua ctia B thi d6 khong xac dinh cia B véi diéu kién o
da xdy ra s€ giam td1 0: Ha(B) =0.

= Ha(B) < H(P): a xdy ra trudc B da lam giam do khong xac dinh cua . Vi vay co thé xem o 1a phép
thtr phu.

Hi¢u H(B) —- Ha(B) chi ra rang viéc t’hl‘l’C hién a trude s€ lém‘giém d6 khong xac dinh cua p dén mirc
nao, nghia la viéc thyc hién a lam cho biét thém mot chut gi d6 vé p.

Luong thong tin vé phép thir p chira trong phép thir o, ky hiéu 1a I(a, B), duoc xac dinh boi biéu
thure:

I(a, B) =H(B)-H_(B) )

Thudng goi van tit lugng thong tin 1a lwong tin

V6i quan niém luong tin nhu trén, ciing c¢6 thé néi H(B) ciing 1a lugng tin.

That vay I(, B) = H(B) — Hg(B).

Viéc thyc hién B rdi tit nhién hoan toan xéac dinh két qua ctia no, do do Hy(B)=0

Vay I(B, p) = H(P).

H(B) chinh 13 lugng tin vé P chira trong ban than phép thir do.

Ciing c6 thé hiéu H(B) 1a luong thong tin 16n nhit vé P ma né co thé co, hay la luong thong tin day
da vé p.

Hodc no6i cach khac H(B) 1a lwong tin nhan duoc sau khi thuc hién phép thir B. Ciing c6 thé néi rang
H(B) 1a lugng tin trung binh chtra trong cac két qua ciia phép thir p.
3.2. Vidu

Tai Bl xéc suat bi bénh B cia phong kham bé“mg 0,4.

Tai 3, xac suit bi bénh B cua phong kham bﬁng 0,8.
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Str dung phuong phéap chan doan mai tai B v6i khing dinh ¢ bénh thi ding 3/5 trudng hop; véi
khang dinh khong bénh thi dang 4/5 truong hop.

Str dung phuong phép chan doan trén tai B voi khing dinh c6 bénh thi dung 9/10 trudng hop; voi
khang dinh khong bénh thi ding 5/10 truong hO’p

a) Tai noi nao phwong phap chan doan méi cho mot lwong tin vé bénh 16n hon?
b) Tim xac suit chin doan ding tai hai noi.
Giai
Goi Bl la phép thtr xac dinh mot ngudi c6 bénh B hay khong tai Bl.
B2 1a phép thtr xac dinh mot ngudi c6 bénh B hay khong tai Bz.
Goi o 1a phép thir xac dinh phuong phép chan doan méi duong tinh A hay 4m tinh 4

" Xét tai B,

Cac xac suat da cho:
P(B)=0,4 P(B)=0,6
P(B/A)=0,6 P(B/A)=0,4
P(B/A)=0,8 P(B/A)=0,2.

Tinh I(a., B))
‘ I(o, B)=H(P,)-H_ (B)
Cén tinh P(A).
P(B)=P(A)P(B/A)+P(A).P(B/A)
0,4=P(A)x0,6+[1-P(A)]x0,2

P(A)=0,5, P(A)=0,5
Tinh H(B,) va H_(B))
H(B,) =-0,410g0,4-0,610g0,6 = 0,971.

H_(B,) =P(AH,(B) +P(4) H; (B,
=0,5[-0,6l0g0,6 — 0,41020,4] + 0,5[-0,810g0,8 — 0,210g0,2]
=0,84645.
I(o, B,) = 0,971 —0,84645 = 0,12455.
Tinh P(D)
P(D)=P(A)P(B/A)+P(A)P(B/A)
=0,5%x0,6+0,5%x0,8=0,7.

" Xét tai B,
Cac xac suat da cho
P(B) =08 P(B/A)=0,2
P(B/A) =0,9 P(B/A)=0,1
P(B/A) =05 P(B/A)=0,5.

Tinh I(c., B,)
I(OL, Bq) = H(B’)) - HN (Bq)
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Tinh P(A)
P(B)=P(A)P(B/A)+P(A).P(B/A)
0,8 =P(A)x0,9+[1-P(A)]x0,5

P(A)=0,75, P(A)=0,25.
Tinh H(B,) va H_(B,)
H(B,) =—P(B) logP(B) — P( B ) log( B)
=-0,8l0g0,8 — 0,210g0,2 = 0,7219

H_(B,) = P(AYH,(B) +P(A) H (B,
=0,75[-0,910g0,9 — 0,110g0,1] + 0,25[-0,510g0,5 — 0,510g0,5]
=0,75 % 0,469 + 0,25 x 1 =0,60175.
I(a, Bz) =0,7219-0,60175 =0,12015.
Tinh P(D)
P(®) =P(A)P(B/A)+P(A)P(B/A)
=0,75%x0,9+0,25 x 0,5=0,8.
® Nhan xét
I(e, B) > (s, By)
Luong tin vé bénh chta trong phuwong phap chin doan méi tai Bl 16n hon tai B2 nghia 1a dung

phuong phap chan doan méi gitip chan doan bénh B tai B c6 gid tri hon tai Bl Diéu nay ciing phu hop
v6i x4c sut chan doan dung tai B2 16n hon x4c sudt chan doan ding tai Bl

3.3. Tinh chit
"0 <I(a, p) = H(B) - H_(B) < H(P).
" (o, B)=0
Hoac H(B) = Ha(B): phép thir o doc 1ap vai phép thu B.
Hodc H(B) =0 : B 1a phép thur da xac dinh.
" (o, B) = H(B). Khi do Ha(B) =0 : phép thir o xéc dinh cac két qua ciia phép thir p.
" [(a, B) khong dé cap t6i ndi dung hay ban chat ctia cac hién tuong.
" I(a, B) =1(B, a).
That vay: H(a..p) = H(a) + H_ (B) = H(B) + Hy(e) <
I(B, &) = H(a) — Hg(o) = H(B) — H (B) = I(ct, B) (6)
= H(o) + H(B) — H(a..p) (7)
Luong tin vé phép thir B chtra trong phép thtr a bang lugng tin vé phép thir a chira trong phép thu .
Nhu vay I(a, B) 1a luong tin twong ho gifra hai phép thtr o va f3.
3.4. Cong thirc khac
Goi € 1a phép thir x4c dinh chan doan dang hay sai. Tuong tu cong thic (6), (7) co cac cong thirc
tinh I(a, €) va I(B, €).
I(a, &) = H(a) — Hg((x) =H(e) - Ha(s) =H(a) + H(e) — H(a..€)
I(B, &) = H(B) - H_(B) = H(e) - H,(e) = H(B) + H(e) — H(B.e)
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Mit khéc tir dinh nghia dan dén:
H(a.p) = H(a.€) = H(B.€)
H,(B)=H(e) Hglo)=Hg(e) H (a)=HP).

CAU HOI TU LUQNG GIA

Hay chon mot két qua ding.

1. Piéu tri mot bénh c6 xac suat khoi bang 0,8. Piéu tri cho 2 nguoi, doan ai khoi ai khong khé hay
de?

Két qua:
A. 1,124 B. 1,444 C. 1,021 D. 0,722 E. sb khéc.

2. Mot phong cép ctru diéu tri cho 3 bér{h nhan nér}g A, B, C X4c suat cép cuu cua A, B, C trong 1
gio tuong ung bang 0,4 0,3 0,2. Poan xem may nguodi cap ctru may nguoi khong trong 1 gio kho hay de?
Két qua:

A. 0,971 B. 2,6042 C. 1,6289 D. 1,1002 E. sb khéc.

3. Dung mét phan tng chin doan bénh, phan tmg c¢6 do nhay bang 0,9 va do dic hiéu bang 0,75.
Xac suat chan doan ding bang 0,81. Ki hi¢u o: phan img duong tinh hay am tinh; &: dung hay sai. Tinh
Hof(s).

Két qua:
A. 1,617 B. 0,674 C. 0,646 D. 0,701 E. sb khac.

4. Mot xét nghiém co xac suat dang bang 0,95. Ty 1¢ bi bénh tai cong dong bang 0,2. P9 nhay ciia
x¢t nghiém bang 0,8. Dung xét nghiém chan doan bénh. Goi o 1a xét nghi€ém duong tinh hay am tinh; &:
ding hay sai. Tinh I(a,, €).

Két qua:
A. 0,065 B. 0,436 C. 0,944 D. 0,000 E. sb khéc.
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Bai 9
PHUONG PHAP BINH PHUONG BE NHAT VA UNG
DUNG

MUC TIEU
1. Ldp dwoc ham twong quan tuyén tinh, ham tirong quan béc 2.
2. Lap dwoc ham mdt do xac sudt chuan nho tuyén tinh hoa.

1. BAI TOAN
Gia sir trén mdi d6i twong nghién ctru thu dwoc hai gia tri x va y cta hai dai luong X va Y. Két qua
ctia n dbi twong nghién ciru duoc cho trong bang sau:
X Xy Xy X,
Y Yq Yy ¥
Gia s gi’fra Y va X c6 mdi trong quan ham sé y = ax + b hay y = ax? +bx +c ..., trn cap gia tri
hay lap ham so y = f(x).

2. LAP HAM BAC NHAT
2.1 . Giai bai toan
Biéu dién diém M(x;, y;) trén mat phang toa do Oxy.
Gia sir ham s y = ax + b da 1ap dugc
. \ 1 5 A ol — 2
Goi &, la binh phuong khoang léch thir i: 6, = (ax; + b —y;)".

n n
5 2
Véin diém >8;=) (ax; +b—y;)
i=1 i=1
Ham s y = ax +b duoc 1ap véi didu kién
n
2 .
f(a,b) =D (ax; +b-y;) bé nhét. (1)

i=1

Khi d6 can tinh cac dao ham £ Jvaf b
y=ax+b

ax;+b

Yi M
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X.

fy =2 (ax; +b—y;)x :2&
i=1

n
fy =2 (ax; +b—yj)l=2

i=1

X
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oS (o

Giai hé 2 phuong trinh bac nhét d6i véia va b.

{f; =0

' < n

fy, =0 [inJa+ n.b
i=1

n
x;
Giaihé 2)  detD= ‘?
X
=1
n
i=1
detD, =
S 2
PR
detDb = =1

n

2%

i=1

Khi det D # 0, hé xac dinh

a=

{ix%}a+£ixi ]b = Zn:xi \2
i=1 i=l1 i=l1

n

=ZYi

i=1

n n n
= nzxiYi _zxi x ZYi
i=1 i=1 i=1

n
XiYi
i=l

n
z Yi
i=1

n n n
nzxi}’i _zxi . ZYi
_ =l i=1 i=1

n
z(
i=1

n

)
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n ) n n n
in ‘ZYi 'in ZXiYi
_ i=l i=] i=1 i=1
2
n
z(z]
i=1

Tinh dao ham £}, fy va £,
f1=21>x} |} f1>0Va g iéu tai a i
a i | a - Ham f{(a, b) dat cuc tiéu tai a tim duoc

fy =2n; fJ >0 Vb. Ham f(a, b) dat cuc tiéu tai b tim duorc.

n
£5 = 2{2 %5 J . Vi diéu kién [f‘a’gjz —ffy <0 dindéna va b tinh theo (3.1) va (4.1) 1a cac gia tri the
il

Ham sb y = ax + b da tim duoc.

n
Ham sé x = a'y+ b’ dwoc lap tvong ty trén sao cho £a’,b% =2 (a¥y; +b'—x; ) bé nhat
1=l

2.2. C6ng thire tinh

o Xy — ; y (3.2)
= Chia tir s va mu cho n? ta duoc a=—=

" X; va y; qua lon hodc la s thap phan hodc cac so cach déu nhau:

_uv-u.v Ay (3.3)
w-g? A
, Xj—X Yi=Y0 - :
trong d6 u; =———2 v, =220 ygix vy Ax, Ay tuy chon.
g i Ax i Ay 0 Yo Yy tuy chg

Trong tinh toan, khong tinh b theo (4.1). Tir phuong trinh (2) voi a di biét dan dén:
b=y-ax 4.2)
Nhan xét: Haim s y = ax + b ludn luon di qua diém M(;, ;) .
Vi du
1. Cho 2 day s liéu
X 1 2 3 4 5
Y 3 5 7 9 11
Lap ham s6 y = ax + b thoa mén diéu kién (1).
Giai

® Lap bang tinh véiu, =x, -3, v, = (y, -7)/2.
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2
1 1 3 -2 -2 4 4
2 2 5 -1 -1 1 1
3 3 7 0 0 0 0
4 4 9 1 1 1 1
5 5 11 2 2 4 4
2 0 0 10 10
TB 0 0 2 2

® Tinh cac tham so

uv-u.v Ay 2-0x0
== X ——=—X

u? — ()

X=Xg+AXx .u

AX

2-0?

= 3+1x0

= 7-2x3

Ham s béc nhat can lap co dang y =2x + 1.

2_

1

2

=3

7

=1

2. Po mét dai luong tai hai diém khac nhau trén co thé. Tai diém I bang phuong phap I, ky hiéu la
X; tai diém IT bang phwong phép II, ky hiéu 1a Y, thu duoc sb lidu sau:

X 32,6 345 390
Y 323 376 392

39,1
37,4

39,1 39,3
39,6 40,9

Lap ham s6 y = ax + b thoa mén diéu kién (1).

39,7 423 454
39,0 42,8 46,1

533 594 719
55,6 551 713

Giai
® Lap bang tinh voi u, = (x; —39,0)/0,1 va v, = (y, — 40,0)/0,1.
i X Yi Y Yi u2 v2 uvi
1 32,6 32,3 —64 =77 4.OI96 5.9I29 4.928
2 34,5 37,6 —45 —24 2.025 576 1.080
3 39,0 39,2 0 -8 0 64 0
4 39,1 37,4 1 -26 1 676 -26
5 39,1 39,6 1 —4 1 16 —4
6 39,3 40,9 3 9 9 81 27
7 39,7 39,0 7 -10 49 100 =70
8 42,3 42,8 33 28 1.089 784 924
9 45,4 46,1 64 61 4.096 3.721 3.904
10 53,3 55,6 143 156 20.449 24.336 22.308
11 59,4 55,1 204 151 41.616 22.801 30.804
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102.977

) 676 569 181.672

157.053

166.852

® Tinh cac tham so.

. 12x166.852—-676%x569 XE —0.938768072
12x181.672-676x676 0.1

b =%[12x40+0,1x569—0, 938.768.072 x (12><39+0,1><676)]

=2,841.318.386

Ham sb can 18p ¢6 phuong trinh:
y =0,938.768.072x + 2,841.318.386.

3. Theo ddi sb dan (X, dv: 1000ngudi) va ty 18 sinh (Y, dv: 0/00) clia ca nude thu duogce sb liéu sau:

X 64.412 66.233 67.744 69.405 71.026
Y 31,3 29,9 30,4 30,0 28,5

Lap phuong trinh ham s6 y = ax + b.
Giai

® Tinh cac két qua trung gian

72.510
28,3

73.959
25,3

> X >x? 2y >y2

2 XY

485.289 3,371.434.605x101° 203,7 5.951,09

14.085.466,6

® Tinh cac tham so

a=-5,153.505.987 x 10~*=—0,000.515.350.5987
b =64,827.710.96.

Phuong trinh can l4p ¢6 dang:
y =—-0,000.515.350.5987x + 64,827.710.96.
3. LAP HAM BAC HAI

3.1. Giai bai toan

Tur n cdp gia tri (x;,y;), i =1,n 18p ham béc hai y = ax” + bx + c.

Lam tuong ty nhu 1ap ham bac nhat.
Goi &, la binh phuong khoang léch thir i: 6, = (a xiz +bx,+c— yi)2

Vi n diém:

i& =
i=1

n
2 2
(ax{ +bx; +c—y;) , ky hiéu 1a f(a, b, ¢).
=1

i
Tim cac tham so6 a, b, ¢ sao cho:

n
f(a,b,c)= (axi +bx; +c—y;)*  bénhit.
i=1

Tinh cac dao ham, cho cac dao ham béng 0 dan dén hé phuong trinh:

file://C:\Windows\Temp\eaoadvlipf\Chapter2.htm

(1)

09/07/2013



(2)

Page 62 of 70

Giai hé (2") theo phuong phap Gauss hodc theo phuong phap Cramer sé tim dugc a, b, c.

Véi cac diéu kién phuc tap thuong khong xét a, b, ¢ tim dugc la cac tham s6 thoa man diéu kién (

1).
Vi du
Cho 2 day sé liéu
X 1 2 3 4
Y 2 0 4 10

Lap ham s bac hai y = ax” + bx + ¢ tir s6 lidu trén.

Giai
= Lap bang tinh cac hé s6 theo (2')

1 Xi Yi x.2 X-3 X-4 X-2V- X;Y;
1 1 -2 1 1 1 -2 -2
2 2 4 8 16 0 0
3 3 4 9 27 81 36 12
4 4 10 16 64 256 160 40
> 10 12 30 100 354 194 50
B Dya vao hé (2") 1ap duoc ma trdin md rong A’
354 100 30 194 1 0,3 0,1 0,5
A'=[100 30 10 50|=|0 -6,2 -54 17
30 10 4 12 0 1 1 -3
a=1,b=-1,c=-2
Phuong trinh bac 2 ¢6 bidu thirc y = x> — x — 2.
4. PHUONG PHAP TUYEN TiNH HOA
4.1. Cac ham can lap
® Ham mi
y = AeBX
Lay loga co sb e hai vé:
Iny=InA + Bx
Pit Y = Iny, a = InA. Phuong trinh can lap c6 dang:
Y =a+ Bx.
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Tu phuong trinh 14p dugc suy ray = AePX voiy =e¥ va A = .

=" Ham loga

y = A + Blnx.
bit X = Inx, phuong trinh can lap c6 dang y = A + BX.
=" Ham luy thura

y = AxB

Lay loga co s e hai vé:
Iny = InA + B Inx.

Pit Y = Iny, X = Inx va a = InA, phuong trinh can 1ap c6 dang:
Y =a+BX.

Lay “e mii” hai vé ta dugc ham luy thira can lap.

® Ham nghich dao

y= A+E.
X

bat X = 1 , phuong trinh cén 1ap c¢6 dang y = A + BX.
Vi du )

1. Po ap luc dong mach phdi thi tm truong ngudi binh thuong (X, mmHg) thu dugc s liéu sau:
X; 2 3 4 5 6 7 8 9

1

m. | 4 7 8 2 5 2 1

1
Gia sir X 1a dai luong ngiu nhién chuan, hay lap ham mat d6 xac suat ciia X tir 6 cho biét MX va

DX.
Giai
®* Theo gia thiét X : N (p, 02). Khi d6 ham mat do xac suit cua X c6 dang:
_( —u) 2
F(x) = 1 . X H)Acz
oV2n
a4
Dan dén pi=Ploj <X<of= .[ f(t)dt =f(E)(a; —aiy) = £(x;)

Qi

voi o; —a,_; thudng xap xi bang 1.

Lay loga co s0 e hai vé cua ham mat do xac suat f(x)

Inf(x)= —é(x —w)? = In(c~/27)

2
Inf(x) = 1 e +%X {;_Hln(cﬁ)j.
(@)

267 o

Phuong trinh can lap ¢6 dang:

Y=ax2+bx+c,
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2

: I S R I
trong do Y = Inf(x), a__F’b_?’c__l:g+ln(6\/2n):|

Tu d6 suy ra p va 2.

= Tir ddy s lidu da cho (x; my), 1=1,8, suy raday (x;,y,) 1=18.

X, 2 3 4 5
y. —-3,401.197.382 —2,014.903.021 —1,455.287.233 —-1,321.755.84
1
Xi(tiép) 6 7 8 9
yi(tiép) —2,708.050.201 —-1,791.759.469 —2,708.050.201 —3,401.197.382

Phuong trinh can 1ap c6 biéu thirc sau:

Y =-0,133.628.251x2 + 1,400.131.636x — 5,307.196.161.
Din dén o =3,741.723.747 = 1,934.353.573% ~ 1,9342

1 =5,238.905.791 ~ 5,239.
Ham mét d6 xac suat cua dai lugng ngdu nhién X c6 dang:

_(w— 2
(x=5,239) 293 741 724

1
f(x)=——— ¢
. () 1,934+/2n

Chu y: Tir déy s6 liéu da cho, tinh duoc tham s6 mau: X £s= 5,133 +1,737.
Kiém dinh quy luat chuan dai lwong ngiu nhién X thi X : N (MX, DX) véi MX ~ X va DX ~

si . Tuy nhién ham mat d6 xac suat cta X 1ap theo binh phuong bé nhit s& co tuong quan ham sb chat
ché hon.

2. Mot dia phuong c6 908 ngudi. Theo ddi nhidu ngay khi c¢6 dich, thu duoc sb liéu sau: t (thoi gian,
ngdy), x (s6 ngudi, don vi: ngudi).
t. 1 2 3 4 5 6

1

X 47 56 68 79 96 112
Lap ham phat trién dich x = f(t), tir &6 cho biét s6 nguoi bi dich ngay thir 10. Dich khéng chita duoc
cho nén céch ly hoan toan véi xung quanh.
Giai
®* Ham can l4p c6 dang:

x = £(t) = a+b

140 e —atarbyt
a
- Béng phuong phap binh phuong bé nhét tuyén tinh hoa thu duoc két qua:
B 908
1+22.14718508¢~ 190245796t
x(10) =210,9 ~ 211 nguoi.

3. Cho cac 16 chudt nhét tréng dung Cocain Chlohydrat véi lidu tdng dan, Theo dbi sb chudt chét,

Finney thu duoc két qua sau:

X
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Liéu (mg/kg) 0,015 0,02 0,025 0,030 0,035 0,04
S6 chudt cua 16 20 69 95 78 44 20
S6 chudt chét 0 11 50 61 37 20
Ty 18 chét (%) 0 15,94 52,63 78,21 84,09 100
Hay tinh liéu chét 50% (LD 50).
Giai

® Trevan nhan théy:
— Ty 1 chét cta chudt 1a ham sd cua liéu luong. DO thi biéu dién ham sb c6 dang hinh chit s “nim
ngang”.
— Liéu chét tmg véi 50%, goi 1a LD 50, ndm & chd doc nhit cia dudng biéu dién. Vi vay khi thay
d6i rat it liéu lwong ciing gay nén thay doi 16n vé ty 1& chét. P6 chinh 13 ving d& c6 sai s6 16n.
" Goi y 1a ty 18 chét (dv: %) va x 1a lidu luong (dv: % mg/kg). Ham sé c6 dang sau:
A

‘ - 1+Be & ’ ’ ‘
Béang phuong phép binh phuong bé nhat tuyén tinh hod, qua 3 cdp gia tri tmg vdi cac lieu lugng 0,02
0,025 va 0,03. Lap dugc ham s6 sau:
3 100
- 1+1.710,88438¢™ 2,940.645.524 x
Tir ham s6 trén suy ra:
LD50 =2,531.677.36% mg/kg
~ 0,0253 mg/kg

Bing cac phuong phap tinh khac d6i véi s liéu trén, cac tac gia ciing thu duoc cac két qua tuong tu.

y
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Bai 10
HE SO TUONG QUAN TUYEN TINH

VMUC TIEU

. Tinh dwoc hé sé twong quan tuyén tinh cia ham bdc 1 va trinh bay dwoc ¥ nghia.
' Tinh dwoc hé s6 twong quan tuyén tinh ciia mot sé ham tuyén tinh hod.

Trong bai trudc da gioi thi€u cach 1ap ham s6 y = f(x) tir hai day s6 liéu.

Bai nay gi6i thiéu mot hé sd ma gid trj cia nd cho biét 1ap ham s6 y = ax + b c¢6 phi hop véi s6 liu
khong. Do 1a hé s6 twong quan tuyeén tinh.
1. HIEP PHUONG SAI
1.1. Dinh nghia

Cho hai dai lugng X va 'Y

Hiép phwong sai cua hai dai lwong X, Y ky hieu C, (X, Y) la hang sé dwoe xdc dinh nhw sau:

CoufX, ¥) = M{(X — MX)(Y ~ MY); (1)

Khi khong biét MX va MY, hiép phuong sai duoc ude luong boi hiép phuong sai mau:

Coy(X,Y) ~ ﬁZ(xi -X)(y; -y) )
i=1

Tir (2) dan dén cong thirc tinh gan dung cta hiép phuong sai:

n n

L 1 1
Z XiYi_H in - ZYi

i=1 =1 i

Coy (X,Y)

Q

1
n
Xy —XxX.y.

Khi x,, y; nhan gia trj 16n hogc c6 s6 thap phan hodc cach déu ta c6 cong thirc tinh sau:

Con(X.Y) ~AxAy (uv -y ) 3)

Q

Xi =Xo Yi=Y0 - ; .
, V. = VvO1 X,, Vo, AX # 0 va Ay # 0 tuy chon.
Ax i Ay 0 Yo y y

trong do u; =
1.2. Tinh chit
CoX,Y)  =Cy (Y, X).

CoX,X) =DX=0c"
Co (aX, bY) =ab C, (X, Y), avab la cac tham s thue.
Coy(X,Y) =0khi Xvay doc lap voi nhau.

2. HE SO TUONG QUAN TUYEN TiNH
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2.1. Dinh nghia

Cho hai dai lugng X va Y.

H¢ s6 twong quan tuyén tinh cua hai dai lvong X va Y la mot $6 xdc dinh, ky hiéu la ny goi tat la
hé so twong quan:

2 - ColX,Y) )
¥ JDXDY
Goi Iy 1a hé s’6 tuong quan mé}l ’ )
Khi khong biét MX, MY h¢ so tuong quan dugc udc lugng bdi hé s6 twong quan mau.

RXy R Iy

D> X=Xy -Y)

i=1

1 & _o 1 & _
=D . (xi=x)" =2, (yi—Y)

1
n
Iy =

)

2.2. Cong thirc tinh hé s6 twong quan miu

n n n
nz Xiyi— zxi ZYi
i=1 i=1  i=l

2 2 (6)
n 2 n n 2 n
n, Xi— Xj X 2 yi — ZYi
i=1 i=1 i=1 i=1

Xy —

~ Xy -X.y _ A -
@Y - Y- @
w-uv

= , trong dé u, v theo (3)

J w2 =@ v =) @®)

2.3. Tinh chét

2.3.1. RX7 y 1a h¢ so6 khong c6 don vi, thuong viét dén phan nghin
2.3.2. RXy = Ryx viet tat 1a R.

2.3.3. Gia sir a, b 1a céc sb thuc dwong va X' =aX, Y’ =bY.

G (XLY)  Cp(XY)
oo UpxX'py’ JbDxXby ¥

2.3.4. Hai dai luong X, Y doc lap thi ny =0.
2.3.5.Giast Y=aX+b
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_ Co(X,Y)  Cyy(X,aX +b)

¥ /DXDY /DXD (aX+b)

_aC,(X.X)  a

JDX .Ja?px |2

Nhu vay khi y 1a ham béc nhit ciia x thi hé s twong quan tuyén tinh bang + 1.
Tt (3.4) va (3.5) dan dén quy uéc:

==+1

0< | r | <0,3: x va y khong tuong quan tuyén tinh.
0,3< | r | <0,6: X va y ¢6 tuong quan tuyén tinh.
0,6 < | r | <1: X va y ¢6 tuong quan tuyén tinh chat ché.

Tir (7) suy rar va a luén cung dau:
r <0 < a <0 ham bac nhit nghich bién
r> 0 < a >0 ham bac nhat dong bién.
Vi du
1. Goi X, Y 1a gié tri do dwoc ctia mot dai lugng tai hai diém trén co thé bang hai cach. Po 12 ngudi
thu duoc két qua sau:
X 32,6 34,5 39,0 39,1 39,1 39,3 39,7 42,3 45,4 53,3 59,4 71,9
Y 32,3 37,6 39,2 37,4 39,6 40,9 39,0 42,8 46,1 55,6 55,1 71,3

Hai day s liéu trén co tuong quan tuyén tinh khéng?

Giai
® Tinh cac két qua trung gian
2X >x2 2y Yy? Xy
535,6 25.341,52 536,9 25.322,53 25.311,62.
®" Tinh r

o 12x25.311,62—535,6%536,9
J12x25.341,52 535,62 1[12x25.322,53 536,92
~0,9586.

=0,986.343.023

Hai diy s liéu trén twong quan tuyén tinh dong bién rat chat ché.

2. Theo ddi s6 dan (X, dv: tridu) va chi tiéu phat trién dan sb (Y, dv: O/OO) clia ca nude thu duge sb
liéu sau:
X 64,412 66,233 67,744 69,405 71,026 72,510 73,959 75,355 76,710
Y 21,0 21,9 22.9 23,00 21,8 21,6 18,6 18,8 18

Hai day s liéu trén co tuong quan tuyén tinh khéng?
Giai
® Tinh cac két qua trung gian

2X >x? 2y >y? 2Xy
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637,354 45.277,146.18 187,6 3.939,22 13.238,4815
® Tinhr
o 9x13.238,4815 - 637,354x187,6
J9%45.277,146.18 - 637,354> 1/9x3.939,22 187,62
~— 0,733,

=-0,733.019.569

Hai diy s liéu trén twong quan tuyén tinh nghich bién rét chat chg.

Chuy

* Ding cic may tinh bim tay du manh c6 thé goi duoc két qua hé sd tuong quan tuyén tinh trén
may.

® Trong vi dy ldp ham s§ Y = ax? + bx + c, tuyén tinh ho4 ciing tinh dugc hé sb tuong quan tuyén
tinh.

CAU HOI TU LUQNG GIA
= (Bai 9 & 10)
Hay chon mot két qua ding.

1. Theo ddi sb dan (x, dv: 1 ngudi) va chi tiéu phat trién dan s6 (y = s — ¢, dv: %) thu duge 2 day s6
liéu sau:

X; 73000 74000 75000 77000
y. 21,6 18,6 18,8 18,0
Lap phuong trinh y = ax + b trong d6 a, b tinh theo cong thue.
Két qua:
A.-0,000.74857x + 75,20785 B.—-0,000.74857x + 75,2057
C.-0,000.7486x + 75,2057 D. - 0,0007486x + 75,20785

E. Biéu thuc khac.
2. Theo ddi 2 dai luong x va y thu duoc két qua sau:
X; 54.927 56.713 57.442 58.669 59.872

y; 30,02 29,8 29,3 28,4 28,44

Lap phuong trinh bac hai y = ax? + bx + c.
Két qua:
A.-1,503.918.96 x 1078 x2 + 1,352.295.553 x 10x + 1,210.425.323
B.-1.162,951.089x% + 65.475,23069x — 862.267,3944.
C.-1.162,951.08x2 + 1,352.295.553.10 >x + 1,210.425.323.
D. -1,503.918.96.108x% + 65.475,23069x — 862267,3944.
E. Phuong trinh khac.
3. Theo dbi sé dan (x, dv: 1000 ngudi) va chi tiéu phat trién dan sb (y = s — ¢, %o) thu dugc sb liéu
sau.
X 54900 56700 57600 58500 59400

Y 23,04 22,7 22,36 21,68 21,34
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Ttr phuong trinh d3 14p x = ay + b hiy cho biét X,

Két qua:
A. 113,989,567 B. 110.091,792
C. 131.989,567 D. 101.091,792 E. s6 khac.
Goi x 1a Itra tudi va y 1a nhip tim trung binh, nghién ctru thu dugc két qua sau:
X; 9 10 11 12 13 14 15
y; 72,8 72,5 73,6 69,8 69,2 68,6 70,2
Tir hai ddy s liéu trén da 1ap duoc hai phwong trinh:
y=-0,714x + 78,529 (1)
y =-0,714x + 80,029 (2)

Hay tinh mot gia tri dé biét phuong trinh nao tét hon.
Két qua:
A. 15978 B.-0,783  C.9,031 D. 10,809 E. s6 khac.
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RUT MAU

1. Cho 10 chirs6: 0, 1,2, ..., 9.

a) Co bao nhiéu s6 chin c6 5 chit s6 khac nhau lap tir 10 chit s ?

b) C6 bao nhiéu sb c¢6 5 chir s6 khac nhau, nho hon 30.000, khong bat dau tir 123 1ap tir 10 chit sd.

2. Bénh vién N 10 tdng c6 thang may, 5 bénh nhan cing vao thang méy tang 1 dé 1én cac tang trén.
Hoi c6 bao nhiéu cach néu:

a) 5 bénh nhan tuy ¥ ra cac tang?

b) it nhat 2 bénh nhan cing ra 1 tang, s6 con lai mdi nguodi mot ting?

3. Mot 16p gom 40 hoc vién trong dé c6 20 nam, 20 nit. Chia 16p 1am 10 nhém bang nhau, hoi c6 bao
nhiéu céach chia néu:

a) S6 nam, nir trong nhém tuy y ?

b) Mdi nhém nhiéu nhét 2 nam ?

4. Pon vi A ¢6 15 nam va 5 nit. Lap ban chi huy c¢6 4 nguoi. Hoi c6 bao nhiéu cach lap néu:

a) S nam, nir trong ban tuy y ?

b) Ban chi huy phéi ¢6 nit ?

5. C6 n bénh nhan ngdi thanh hang chd kham bénh. C6 bao nhiéu truong hop dé 2 ngudi chon trude
luén ludén cach nhau r nguoi (r <n) ?

6. Trong phong nghién ciru ¢6 n cip khang nguyén khang thé khac nhau. Pit cac khang nguyén 1én
gia trudc ma quén ghi nhan. Phai lam bao nhi€u lan dé tim dugc ding n cédp?

7. Mot bac sico 15 bénh an. Hoi ¢6 bao nhiéu cach lay bénh an nghién ciru néu:

a) Lay tuy y 10 bénh 4n ?

b) Lay 10 bénh an cé chon loc ?

8. Mot Khoa c6 20 bac si. Lap quy hoach bdi dudng lién tuc. Hoi c6 bao nhiéu cach sip xép néu liy
mot nguoi di thi NCS va 3 nguoi di thi CKI, trong d6 ¢6 1 chi tiéu du bi ?

9. C6 3 thude cung loai diéu tri cho 4 bénh nhan. Hoi c6 bao nhiéu cach diéu tri néu:

a) Mbi bénh nhan ding khong qua 2 thubc ?

b) S6 thude dung tuy ¥ cho mdi bénh nhén ?

10. Ba k¥ thuat vién thay nhau lam thu thuat. Sau mot thoi gian c6 4 thu thuat khong dat.

a) C6 bao nhiéu truong hop xdy ra khi 1 trong 3 nguoi 1am héng 3 tha thuat?

b) Mot trong 3 ngudi lam hong 3 thu thuat, nguoi d6 ¢6 vung khong ?

11. Trén mot bang déng c6 3 cot kim loai. Trén 1 cot da Xép 64 vong vang thanh thap Phan: vong to
¢ dudi, vong nhc")‘(f trén. Cﬁl} chuyén 64 vong sang 1 cgt khac. Chi c6 1 nguoi lam viée, néu mét thay
nguoi khac, moi lan chi chuyén 1 vong, phai diat vong nhd 1én trén vong 16n.

a) Can tat ca bao nhiéu 1an dé chuyén cho xong ?

b) Can bao nhiéu thoi gian néu mdi vong chuyén trung binh mat 1 gidy ?

XAC SUAT
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1. Mot phong diéu tri cho 3 bénh nhan nang A, B, C. Trong 1 gio, xac suit dé bénh nhan A, B, C cép

ctru twong ung bang 0,6; 0,7; 0,8. Tim xac suat sao cho trong 1 gio:

a) Ca 3 bénh nhan cap ctru.

b) C6 it nhét 1 bénh nhan cap ctru.

2. Ty 1& md cua bénh K biang 15%. Trong sé nhimg ngudi md K cd 10% md som. Biét ty 16 md sém
song trén 5 nam cua nhiing nguoi bénh K bang 0,00375.

a) Tim ty 16 md som ctia bénh K.

b) Tim ty 18 sdng trén 5 nam cua nhitng ngudi md K.

3. Ba bénh nhan nang A, B, C cung diéu tri tai bénh vién. Trong mot gid, xac sudt cép ciu tuong
ung voi 3 b@nh nhan bang 0,8; 0,7 va 0,6. Trong mot gi¢ cd 2 bénh nhan cap clru, tim xac suat gap 2
bénh nhan cap ctru la A va B.

4. Trong 20 khang sinh (KS) c6 1 KS chita duoc X04n trung. Léy ngau nhién 1KS diéu tri xodn
trung, néu khong khoi 1ay ngau nhién mot KS khéc. Tim xéc suat di€u tri xoan trung khdi ¢ lan thu 5.

5. X4c suét sinh con trai bé“mg 0,514. Ai co6 kha nang thyc hién mong mudn ctia minh hon?

a) Phu nit A mong mudn sinh bang dugc con gai.

b) Phy nit B mong mudn sinh bé“mg duogc con trai.

6. Tai mot khoa, xép 12 bénh nhén vao 3 phong bénh (cac phong c6 thé xép tdi da 12 bénh nhan).

a) Tim x4c suit sao cho ¢6 3, 4, 5 bénh nhan vao 3 phong twong tmg.

b) Tim xac suit sao cho phong 1 ¢6 3 bénh nhan, con lai xép tuy y.

7. Trong mot khay dung n cap bom tiém khac nhau. Liy ngau nhién ra 2r chiéc: 2r <n.

a) Tim xac suit sao cho khong lay dugc cip bom tiém nao cung doi.

b) Tim xé4c sut sao cho duoc diing mot cip bom tiém cing doi.

8. Xé‘c sudt bi’bach tang cua dan 6pg bang 0,0006; cta dan ba bang 0,000.036. Trong dam dong sb
dan ong bang 0,5 so6 dan ba. Tim xac suat gdp mot nguoi dan ong trong ddm dong bi bach tang

9. Goi E, la hién tugng sinh do1 that. Hai tré lun ludn cung gioi.

Goi E, la hién tuong sinh doi gia. Hai tré cting gidi hodc khac gidi; xac suat cling gidi bang 0,5. Xac

suét sinh (101 that bang p.

a) Tim x4c sut sinh doi that cua nhém cung gidi.

b) Néu sinh d6i khac gidi thi xac suét sinh d6i gia bang bao nhiéu?

10. X4c sudt duong tinh cia Xquang bang 0,2. Gia tri ciia Xquang duong tinh bang 0,2. Biét ty 1¢ bi
bénh trong nhém Xquang &m tinh bang 0,0125. Dung Xquang chan doan bénh.

Tim d6 nhay, @6 dac hiéu cua Xquang.

11. Xét nghiém HS co xac suat sai bang 0,197. Ty 18 bi bénh tai cong dong bang 0,02. Biét do dic
hiéu bang 0,8. Dung xét nghiém chan doan bénh. Tim gié tri cua xét nghiém duong tinh.

12. Ba nguoi cung dén kham bénh. Nguoi thir i nghi bénh B, i=1,23. Xac suét bi bénh B, bang

0,01; B, bang 0,02. Biét Xac sut sao cho c6 ngudi bi bénh bang 0 ,058906. Ba nguoi dugec kham thay 1
nguoi b1 bénh, tim x4c suét sao cho 2 ngudi khong bi bénh 1a nguoi thir 1 va thi 3.

13. Tai mét khoa ndi, ty 1€ 3 nhém bénh tim mach, huyet hoc, tiéu hod 1a 1: 1: 2. Xac suét gap bénh
nhan ndng ctia nhom tim mach bang 0,4 va ctia huyét hoc bang 0,5. Xac suat gap bénh nhan nang cua 3
nhom bang 0,375.

Kham tit ca bénh nhan nang, tim ty I¢ gap bénh nhan nhom tiéu hoa.

14. Piéu tri riéng r& 2 khang sinh (KS) cho bénh nhan, xac suat phan tng cua KSI bang 0,002, KSII
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bang 0,001. Biét xac suat phan tmg ciia 2KS khi diéu tri riéng r& bang 0,0014.

a) Mot nguoi dung KS bi phan tng, tim x4c suét sao cho ngudi d6 dung KSII.

b) Tim xac suit sao cho 2 nguoi ding KS thi ca 2 khong bi phan tmg.

15. Xac suat mac bénh B tai phong kham bang 0,4. Khi sir dung phuong phap chan doan méi, véi
khang dinh 13 ¢6 bénh thi dung 3/5 truong hop; voi khang dinh 1a khong bénh thi dang 4/5 trudng hop.

a) Tim xac sudt chan doan c6 bénh cua phuong phap trén.

b) Tim xac suit chin doan sai.

¢) Khi x4c suat mic bénh B thay ddi, bai todn dung v6i xac suat mic bénh B 1a bao nhiéu?

16. Tai mot bénh vién, ty 16 mac bénh B bang 0,1. Bé chan doan xac dinh, ngudi ta lam phan mg
MD, néu khang dinh c6 bénh thi diing 50%, néu nguoi khong bi bénh thi sai 10%.

a) Tim xac suit phan ing duong tinh ctia nhom bi bénh.

b) Tim gi4 tri ciia chdn doan MD.

17. Khi chan doan bénh B, mdt phan tng c6 xac suat duong tinh bang 0,75. Néu phan Gng dwong
tinh thi ding 9 /10 truong hop. Gia tri cia phan ing 4m tinh bang 0,5. Mot ngudi duoc chan doan ding,
tim x4c suat sao cho d6 1a nguodi bi bénh; dé 1a nguodi ¢6 phan tng am tinh.

18. Kham bénh ngoai da cho cac chau tai mdt nha tré, cac bac sy théy 70% tré mic bénh A, 50% tré
méc bénh B.

Dung thude T, chira bénh, xéc suat khoi khi chita bénh A béng 0,8; bénh B béng 0,5; ca 2 bénh b?mg
0,35.

Dung thude T, chira bénh, xéc suit khoi khi chita bénh A béng 0,6; bénh B béng 0,8; ca 2 bénh béng
0,3.

Biét rang gia thudc, khéi lugng thude 2 loai nhu nhau. Nén dung thudc nao dé chira bénh?

19. Ty 1¢ dung thudc A bing 0,2, thubc B bang 0,4 va thudc C bang 0,4. Xac suat khoi cua thude A
bang 0,9, thudc B bang 0,85. Biét x4c suat dung thudc C trong sb khoi bang 0,35.

a) Tim xac suat khoi cia 3 thudc khi dung riéng ré& ting thudc.

b) Tim xé4c sudt khoi khi diung phdi hop 3 thude.

20. Dung 3 thudce A, B, C diéu tri mot bénh théy X4c sudt khang thuc A béng 0,15, thubc B béng
0,3. Ty 1& dung thudc A bang 0,4. Biét xac sudt dung thudc A, B trong s6 khang thudc tuong tng bang
0,3 va 0,6. Tim x4c sut khang thudc cua C.

Bai tu lam

21. Mot phan tng c6 x4c sudt chan doan dung bang 0,74. Dung phan tng chan doan bénh, gia tri ciia
phan tmg duong tinh bang 0,7 va do dac hiéu bang 0,64.

Hay cho biét 4o nhay cua phan ung.

22. Dung mdt xét nghiém chan doan bénh, xét nghiém c6 do nhay bang 0,9 va d dic hiéu bang 0,7.
Biét xac suat duong tinh ciia nhom diing bang 0,5625. Tim gid tri ciia xét nghiém duong tinh?

23. Kiém tra nhitng ngudi chin doan bi bénh & bénh vién I, II tuyén dudi thdy twong tmg 90% va
96% bi bénh. Xac suat khoi sau kiém tra ciia hai bénh vién tuong tmg bang 0,95 va 0,9375. Tim x4c suat
khoi ctia hai bénh vién trudc kiém tra, biét ring s6 kiém tra ciia bénh vién I bang 5/3 bénh vién II.

24. Ngudi ¢6 nhom mau AB c6 thé nhan bat ky nhom mau nao. Ngudi ¢6 nhom méu con lai c6 thé
nhén mau ctia ngudi cung nhom mau véi minh hodc ciia ngudi c6 nhom mau O. Ty 1€ cdc nhém mau O,
A, B, AB tuong trng béng 0,24 0,29 0,32 0,15 (nguoi ]::B]::). Chon ngau nhién mot ngudi nhan mau va
mot nguodi cho mau dan tdc trén, tim xac suit dé su truyén mau duoc thuc hién.
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NHI THUC

1. X4c suét sinh con trai béng 0,514. Hién tugng sinh dugc hai con trai trong 4 con c6 xac suit 16n
hay bé hon hién tugng sinh dugc 2 con gai trong 4 con?

2. Ty 18 sinh vién bi can thi tai mot truong dai hoc bang 1%. Can lay mot mau n bang bao nhiéu(cd
hoan lai), sao cho véi xac suét khong nhoé hon 0,95, trong mau dé co it nhét mot sinh vién bi cén thi?

3. Ty I¢ bi lao trong dan cu béng 0,1%. Kham lao cho n ngudi. Goi A 1a hi¢n twong ¢6 1 ngudi bi
lao. Goi B la hi¢n tugng c6 1 nguoi khong bi lao. Hién tugng A hay hién tugng B c6 kha nang xuét hién
16n hon ? Néu y nghia.

4. Xac suét sinh béng duoc con gai & lan the 3 béng 0,127449. Xac suit sinh duoc mot con trai
trong 3 1an sinh bang 0,367353.

Tim x4c suat sinh dugc con trai trong 1 lan sinh.

5. Mot bac sy chita bénh B ¢ xac suat khoi bang 0,8. C6 ngudi cho rang cir 5 ngudi bénh B dén
chira, chac chan c6 4 nguodi khoi. Nguoi khac cho rang: ctir 10 nguoi bénh B dén chita, chac chan co 8
nguoi khoi.

Ai néi dung ? Tinh 2 xac sudt trén.

6. Dung thudc A, B didu tri mot bénh thay xac suit khoi ciia A bang 0,8, xac suit khoi ciia B bang
0,6. Bicu tri phoi hop hai thuoc cho n ngudi bénh, xac suat c6 10 nguoi khoi 1a 16n nhat. Tim xac suat
trén.

7. Mot bac sy chira bénh B ¢6 xac suat khoi béng 0,8. Chita cho dén nguoi tht bao nhiéu dé xac suit
khéng nho hon 0,9 ¢6 thé tin rang s6 ngudi khong khoi tir dudi 75 ngudi?

8. Dfll:lg thudc moi chira thir bénh B ¢6 ty 1& khoi bang p. Trudc khi dua ra st dung chinh thic,
nguoi ta diéu tri thir cho 100 nguoi bénh.

Thube duge f:hép nhan dua ra st dung voi xac suat 1; 0,8 va 0 véi sd nguoi khédi tuwong ung 1a trén
80 nguoi, tr 60 dén 80 ngudi va dudi 60 nguoi.

Tim x4c suat thudc dugc chip nhan st dung voi:

a) p=0,_8.
b) p=0.,6.

9. Ty 1¢ bj bénh sau dung vac xin bang 0,0001. Dung vac xin cho 100.000 tré, tim x4c suét sao cho:

a) CO r tré bi bénh, biét xac suit c6 r tré bi bénh 1a 16n nhat.

b) C6 nhiéu nhit 10 tré bi bénh.

10. Xét nghiém nhom méu AB cho 100 ngudi. Ty 1é nhém mau AB bang 0,05. Tim xac suit sao cho
co tr 3 dén 7 ngudi c6 nhém mau AB.

THAM SO MAU, SO SANH PHUONG SAI
SO SANH TRUNG BINH

1. Biéu tra 1600 gia dinh c6 4 con thu dugc két qua sau:

Xi(sé con trai) 0 1 2 3 4

m.(sb gia dinh) 111 367 576 428 118
1
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Tinh cac tham s6 x +g va C,, cua so liéu trén.

2. bo ap luc dong mach phéi thoi tdm thu bénh nhan hep 2 14 thu duogc két qua sau:

Ap lyc (mmHg) 20,5 35,5 50,5 65,5 80,5 95,5 110,5 125,5 140,5 155,5
Sb nguoi 6 20 33 24 28 12 17 8 4 1
Tinh cac tham s x4+g va C, cua s6 ligu trén.
3. Theo ddi s chudt chét khi cho cac nhom chudt sir dung cac liéu thude co doc
(X: mg/kg) thu duoc két qua sau:
x:(mg/ke) 0,015 0,02 0,025 0,03 0,035 0,04
S6 chudt ctia nhom 10 10 10 10 10 10
S6 chét ctia nhom 0 2 5 8 9 10

Tinh x4 g ctia s6 liéu trén.

4. Theo d&i ddu hiéu viém kh6p khi diéu tri (DT) bénh nhéan viém da khop thu duoc sb lidu sau:

Truée DT 3| 2 4 |7 112 5| 4| 8| 15| 18]15
Sau 1 thang DT 3 | 2| 4| 46105 4] 8| 14]18]13
Sau 2 thang DT 2l o | 4| 2473|2410 15]|7

Trude DT (tiép) 20 |16 |8 15 |17 [16 |18 |15 |9 13

Sau 1 thang DT(tiép) 18 |15 |9 14 |15 |14 |20 |15 |8 12

Sau 2 thang DT(tiép) 15 |13 |7 8 0 (12 |17 |13 |7 10

a) Tinh cac tham sO X+ s va C, cua 3 day s liéu: trudce diéu tri, sau 1 thang DT, sau 2 thang DT.

b) Tinh cac tham s6 74 s va C cua chénh léch trude DT va sau 1 thang DT, cua trude DT va sau 2
thang DT, cua sau 1 thang DT va sau 2 thang DT.

¢) Tinh céc phuong sai S va S cia 3 day s licu.

d) Hay so sanh trung binh cua 2 trong 3 day.

e) Hay so sanh ting cdp cua cac chénh 1éch.

f) Hay so sanh 3 trung binh cua 3 day.

5. Diéu tri st rét bﬁng 4 cach. Theo doi thoi gian hét ky sinh trung sOt rét trong mau (gio) cua tung
bénh nhan thu dugc s6 li€u sau:

Céch 1 18 37 46 46 46 50,5 61,5 78 84,5 90
Céach 2 38 41 41,1 42 43,1 44,1 45,2 50 50 52
Céach 3 36 48 50 52 58 60 60 68 74 74
Cach 4 36 38 40 42 48 60 62 70 72 72

a) Tinh cac tham sd x +g va C, cua tung cach diéu tri.

b) Tinh cac phuong sai S  va S> cua 4 ddy sb liéu.

¢) Hay so sanh trung binh cua 2 trong 4 day s6 liéu.

d) Hiy so sanh 4 gia tri trung binh ciia 4 day s6 liéu.

6. Po chiéu cao (CC: cm); Vong nguc (VN: cm); Can nang(CN: kg); Vong bung (VB: cm); Sai tay

(ST: cm) cua 2 nhom tré nit 9 tudi dugc 10 day s6 liéu sau:
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Nhém I Nhém II
CC VN CN VB ST CC VN CN VB ST
115 54 16 49 115 115 54 17 50 110
112 51 19 51 106 118 52 18 46 118
103 49 14 47 98 126 56 21 50 121
117 56 20,5 51 115 115 59 20 49 112
115 53 17 50 110 118 55 20 51 112
112 54 17 50 110 121 56 20,5 50 120
117 59 20 51 110 122 56 22,5 49 120
130 67 25 51 125 129 57 24 51 128
114 58 18,5 48 110 120 53 18 49 118
115 55 19 50 110 110 50 16 48 102
126 57 22,5 54 122 120 55 18,5 50 120
117 51 17 49 112 125 56 21 50 120
113 60 20 48 113 115 54 17,5 49 113
112 59 20 51 110 132 55 26 50 132
110 53 15 49 110 130 57 23 51 128
125 61 23 51 120 122 55 20 50 122
125 60 21,5 50 120 122 53 18 49 120
130 60 26 51 126 112 51 16 49 108
120 55 20 49 115 109 54 15 49 104
120 55 20 52 115 121 55 20 51 121
121 57 21 49 121 117 54 19 48 111
116 55 19 49 115 134 62 25 49 130

a) Tinh cac tham sd x+g va C, cua tung day s liéu.

b) Hiy so sanh timg cip giita Chiéu cao — Sai tay, gitra Vong bung — Vong nguc cta nhom I. Lam
tuong tuy véi nhom 1.

¢) Hay so sanh trung binh Chiéu cao I va Chiéu cao II,..., Sai tay I va Sai tay II.

d) Goix la chiéu cao nit 9 tuéi, X :N(121,14; 5,082). Chiéu cao nhom I; nhom II tuong rng c6 thura
nhan MX = 121,14 khong ?

e) Goi y 1a can ning nit 9 tudi. Gia sit MY = 19,5 14 sai. Hiy tinh B(20,55) v6i n = 44, biét DY =
2,442, Kiém dinh 1phia véi o = 0,05.

KIEM PINH y2
1. Diéu tra 1600 ba me sinh 4 con, nguoi ta théy:
111 ba me khong c6 con trai 428 bame c6 1 con gai.
367 ba me c6 1 con trai 118 ba me khong c6 con gai

576 ba me c6 2 con gai.
sTy 18 sinh con trai ctia cac ba me 4 con c6 bang 0,5 khong?
2. Dbiéu tri khang sinh (KS) I, KSII va KSIII, méi loai cho 80 nguoi, 120 ngudi va 200 nguoi. Xac
suat khadi ciia moi loai KS tuwong img bang 0,9; 0,85 va 0,8.

Ty I¢ khéi cua 3 loai KS trén ¢6 nhu nhau khong?
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3. Dﬁng Xquang va siéu am, mdi loai kiém tra 100 nguoi bi bénh. Xquang va siéu am xéc dinh dung
tuong ung bang 0,8 va 0,9. B nhay cta 2 phuong phap c6 nhu nhau khéng?
4. Xac dinh bénh cho 1000 ngudi ¢ cong ddng bang mot xét nghiém, thay 2,5% duong tinh. Trong
s0 duong tinh c6 80% bi bénh; trong s6 am tinh c6 8% bi bénh.
Gia tri xét nghiém dwong tinh c6 bang gia tri xét nghiém 4m tinh khong ?
5. piéu tra s tré chét trude mot tudi tai xa A bi rai chat diét co va xa B khong bi rai chét diét co, thu
duogc két qua sau:
Nam 71 - 75 xd A: sb tré chét 52, sb tré sbng 1260
xd B: s6 tré chét 19, s6 tré séng 876.
Nim 81 — 86 xa A: scf) tré chef:t 61, sctS tré scf)ng 1696
xa B: s6 tré chét 20, so tré song 753.
Chat diét co c6 anh hudng tdi ty 16 chét cua tré dudi 1 tudi khong?
Néu c6, anh huéng nhu thé nao?
6. Kham lao cho 120.000; 100.000 va 90.000 ngudi cia 3 phudng A, B, C twong tmg, ngudi ta thiy
ty 1€ bi lao twong img moi phudng bang 0,001; 0,0015 va 0,0012.
a) Ty I¢ bi lao cia 3 phuong c6 nhu nhau khong?
b) S6 nguoi bi lao cua 3 phudng c6 nhu nhau khong?
7. Piéu tri mot bénh bang 3 phuong phap A, B, C mdi phuong phap cho 40 ngudi, thu duoc két qua
sau:

Két qua diéu tri Khoi b& That bai
Phuong phap A 14 18 8
Phuong phap B 22 16 2
Phuong phap C 32 8 0

Hiéu qua ciia ba phuong phap diéu tri ¢6 nhu nhau khong?

8. Tong két s6 lieu 10 nam cia bénh vién K ngudi ta thiy trong s 2000 bénh nhan dén kham va
didu tri c6 50% phai md. Trong s nhitng ngudi dd mo cd 12% sd ngudi md sém va chay tia, 8% sb
ngudi md sém va diéu tri bang hoa chét, s6 con lai 1a m6é mudn. Trong s nhimg ngudi séng trén 5 nam
sau md, c6 50% 1a md sém chay tia, 40% mo sém va dung hoa chét, s6 con lai 1a m6é mudn. Co 90% sb
ngudi duge md séng dudi 5 nam. Hay danh gia hiéu qua cac phuong phap diéu tri va néu y nghia?

9. Xét nghiém nhom mau cho 100 nguoi. Ty 1& gap nhém mau O bang 0,48. Mi 1an xét nghiém cho
4 ngudi. Goi X 1a s6 ngudi ¢6 nhom méau O trong nhém xét nghiém. S liéu thu dugc nhu sau:

0 1 2 3 4
1 7 10 6 1

X.
m-
a) X ¢6 quy luat si€u boi c6 dung khong ?
b) X c6 quy ludt nhi thirc véi n =4, p = 0,48 c¢6 diing khong ?
10. Diéu tra 53.680 gia dinh 8 con. Goi X la s6 con trai, thu duoc sb liéu sau:
X; (6 con trai) 0 1 2 3 4 5 6 7 8
m; (s6 gia dinh) 215 1.485 5.331 10.649 14.959 11.929 6.678 2.092 342
X ¢6 quy luat nhi thtre véi n = 8 va p = khong ?
11. Dém sb hé)ng cau X roi vao mdi 6 ctia may dém hé)ng cau, thu duge sb liéu sau:
x.s6HC) 0O 1 2 3 4 5 6 7 & 9 10 11 12 13 >I3
m; (sé 0) 2 21 48 57 92 67 47 34 15 8 4 2 2 1 0
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X ¢6 quy luat Poisson véi A =X khong ?

12. Binh luong Protein dich ndo ngudi tuy binh thudng (x, don vi: mg%) thu duogc sb lidu sau:

11,4 17,3 19,2 11,5 17,4 19,3 14,3 17,5 19,3 16, 17,6 19,5
16 17,7 19,6 16,1 18,2 19,7 16,3 18,5 20, 16,3 18,8 20,1
16,4 19 20,8 16,7 19,1 21, 17,1 19,1 21,1 17,2 19,2 22

a) Hay kiém dinh gia thiét: X:N(1,6%) véi 4 = X, 6° ~S” bing kiém dinh »2

b) Hay kiém dinh gia thiét: X:N(1,6%) véi 1t = X, 6 S biing kiém dinh Kolmogorov.
13. Goi X 1a ap lyc trung binh cua dong mach phéi bénh nhan hep van 2 14 don thuan (mmHg).
Nghién ctu thu dugc so6 liéu sau:
X. 13 23 33 43 53 63 73 83 93 103
m. 5 20 27 24 25 23 15 10 4 2
trong do x; la gia tri gitra cua 16p thir 1.

a) X : N(p,6%) véi p~X, o> ~8” ¢6 diing khong ?

b) Gia st X:N(u, o’ ). Trong s6 bao nhiéu ngudi bénh c6 mot ngudi cd ap luc trung binh cia dong

mach phoi tir trén 110 mmHg.

KIEM PINH XAC SUAT

1. Néu sy khac nhau giita kiém dinh "m6t phia" va "hai phia’’ trong bai toan kiém dinh gia tri ctia
Xac suat.

2. Néu sy gidng nhau giita kiém dinh "mot phia" va "hai phia" trong bai toan kiém dinh gié tri ctia
Xac suat.

3. V&i mirc y nghia o = 0,05, kiém dinh 2 phia bac bo gia thiét H,, thi kiém dinh 1 phia két luan thé
nao ? Giai thich?

Véi mic y nghia o = 0,05, kiém dinh 1 phia bac bo gia thiét H,, thi kiém dinh 2 phia két luan thé
nao ? Giai thich?

4. St dung hai thude A, B cung loai, c6 ¥ kién cho 1a thudc A tbt hon thude B,coy kién nguoc lai.

a) Hoi 100 ngudi, chi ¢6 40 ngudi cho 1a thue A tét hon B. C6 that sy thube A t6t hon B khong?
Gia thiét 1a 2 thudc nhu nhau, ldy o = 0,05.

b) Hoi 105 nguoi, chi c6 35 ngudi cho 1a thude B tét hon A, 5 ngudi cho 1a nhu nhau. C6 thét su
thuoc A khong tot hon B khong? Gia thiét 1a 2 loai nhu nhau, lay o = 0,05.

5. Xét nghiém nhém mau cho 100 ngudi, mdi 14n mot nhom 4 nguoi, thu dugc sb lidu sau (x: $6
nguoi c6 nhom mau O trong nhom xét nghiém):

X 0 1 2 3 4
S6 nhom 1 7 10 6

Ty 1é nhém méu O bang 0,48 c6 dung khong?

6. Diéu tra 100.000 ngudi ¢ tinh H thdy 32 ngudi bi lao.

a) Ty 18 bi lao bang 0,0005 c6 dung khong?

b) Néu ty 18 bi lao ding bang 0,001, tinh sai 1am loai 2 v&i o = 0,05.

7. Tai mot dija phuong, diéu tra 1.000 tré thiy 376 suy dinh dudng.

a) Ty 18 suy dinh dudng bang 0,4 c6 ding khong?
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Tinh sai 1am loai 2, néu ty 1¢ suy dinh dudng dung bang 0,37 v6i o = 0,05.

b) Ty 18 suy dinh dudng bang 0,35 c6 dung khong?

Tinh sai 1am loai 2, néu ty 1¢ suy dinh dudng dung bang 0,37 v6i o = 0,05.

8. Khi str dung thudc A vi tai bién c6 ¥ kién cho 1a phai cAm dung, ¢ ¥ kién nguoc lai. Can hoi ¥
kién bao nhiéu ngudi? Trong d6 bao nhiéu ngudi dong ¥ cam thi ra 1énh cAm? Néu quan niém nhu sau:

a) Hy : py = 0,5 H, :p,<0,5 B(0,4)<0,1 o =10,05
b)H,:py=0,5 H, :py,>0,5 B(0,6) <0,2 a=0,01
¢) Hy:py=0,5 H, :py,#0,5 B(0,51)<0,2 o =0,05

PO KHONG XAC DINH

1. Mot phong diéu tri 3 bénh nhan ning A, B, C. Trong 1 gid x4c suat cAp ctru trong (mg ciia A, B,
C bang 0,6; 0,7; 0,8.

Trong 1 gio doan 3 ngudi ai cap ctru ai khong kho hay dé ?

2. Ty 16 md K bang 0,15. Trong s6 nhitng ngudi md K co 10% md sém. Biét ty 16 mo sém sdng trén
5 nam bang 0,00375.

Tim d6 khong xac dinh 16n nhit trong cac phép thur.

3. Trong 10 khang sinh (KS) c¢6 mot KS chita dwoc xodn trung. Liy ngdu nhién mot KS diéu tri
xoan trung, néu khong khéi 1ay ngau nhién mot KS khac.

DPoan xem bénh nhan bj xoin trung diéu tri khoi & 14n nao kho hay dé ?

4. X4c suét sinh con trai bé“mg 0,514

a) Poan hai phu nir ciing sinh, mdi ngudi mot con 14 trai hay gai, dé hay kho ?

b) Poan hai phu nit ciing sinh, mdi ngudi hai con 12 trai hay gai, dé hay kho ?

5. Diéu tri mot bénh c6 xéac suit khoi béng 0,7

Diéu tri cho 4 nguoi, doan méy nguoi khoi méy nguoi khong dé hay kho ?

6. Tai mdt khoa noi1 théy 15% bi bénh A, 20% bi bénh B, 30% bi bénhC, s con lai bi cac bénh khac.

Poan mdt bénh nhan vao khoa ndi thudc nhom nao kho hay dé ?

7. Tai mot bénh vién tong két thiy 30% ngudi nghién thude 14, trong d6 5% bi K. Nhitng ngudi
khong nghién thude 14 ¢6 1% K.

Poan mot ngudi nghién thude 14 va K khong kho hay dé?

8. Ty I¢ ba nhom bénh A:B:C tai khoa ndi béng 2:1:2. Xac suit gap bénh nhan nang tuong Ung cua
mdi nhém bang 0,35 0,5 va 0,4.

a) Poan bénh nhan trong khoa ning hay khong khoé hay dé ?

b) Goi a : ndng hay khong nang; B: A, B, C. Tinh I (a, B).

9. M6t xét nghiém co6 xac suat ding bang 0,95 va ty 1& bi bénh tai bénh vién bang 0,2. Biét do
nhay cua xét nghiém bang 0,8. Dung xét nghiém chan doan bénh.

a) Tinh d6 khong xéac dinh ciia phép thir 6 v6i didu kién & di xay ra, trong d6 a: duong tinh hay 4m
tinh, : bi bénh hay khong.

b) Lugng tin vé bénh chira trong chan doan xét nghiém 16n hay bé?

10. Dung modt xét nghiém dé chan doan bénh. Xét nghiém co xac suit ding bang 0,763. Gia tri
duong tinh cua xét nghiém bang 0,1 va gia tri am tinh cia xét nghiém bang 0,95.

a) Poan mot nguoi xét nghiém duong hay 4m tinh va c6 bénh hay khong kho hay dé?

b) Goi B: bi bénh hay khong, : ding hay sai. Tinh I (j3,¢).
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TUONG QUAN
1. Lap phuong trinhy =a x + b, x = a,y + b, va tinh h¢ s6 tuong quan tuyén tinh tir sb lidu sau:
X 9 10 11 12 13 14 15
v, 72,8 72,5 73,6 69,8 69,2 68,6 70,2
2. Lap phuong trinh y = ax” + b tir s6 lidu sau:
X, 1 2 3 4 5
y; 0,1 3 8,1 14,9 23,9
3. Lap phuong trinh y = ax? + bx + ¢ tir cac sb liu sau:
a)
X, 1 2 3 4 5
. 2,9 8,9 19,1 33,2 50,8
b)
X. 0,56 0,84 1,14 2,44 3,16
. -0,80 -0,97 -0,98 1,07 3,66

4. Tai mot dia phuong c6 250 nguodi. Khi thong bdo dich, cé 25 nguoi bi dich. Sau 10 ngay thong
bao ¢ 33 ngudi bi dich. Sau 15 ngay thong bao ¢ 37 ngudi bi dich. Lap ham phat trién dich x = f(t), tir
d6 cho biét sb nguoi bi dich sau 30 ngay thong bao (Dich khong chita duoc cho nén cach ly hoan toan
v&i xung quanh).

5. Theo doi phat trién dan s6 mot quan thu dugc s6 liéu sau:

nam X (sb dan, ngudi) s (ty 1€ sinh, dv: 1) ¢ (ty 18 chét, dv: 1)
1983 171.000 0,0240 0,00512
1984 175.300 0,0217 0,00499
1985 179.600 0,0194 0,00486
1986 183.900 0,0171 0,00473
1987 188.200 0,0148 0,00460
Tinh hé s tuong quan tuyén tinh va lap cc phuong trinh s=ax+b, c=a/x+b/
6. Theo doi phat trién dan sb mot xa thu dugc sb liéu sau:
nam X (sb dan, nguoi) s (ty 1€ sinh, dv: 1) c (ty 16 chét, dv: 1)
1980 4.670 0,0411 0,0099
1981 4.860 0,0397 0,0074
1982 5.050 0,0352 0,0099
1983 5.170 0,0375 0,0064
1984 5.470 0,0336 0,0059

Tinh hé s tuong quan tuyén tinh va lap phuong trinh y=ax-+b vdi y=s—c.

7. Theo doi phat trién dan sb toan quéc thu duoc sb liéu sau:

nam

x(s6 dan, 1000ng)

s(ty 1¢ sinh, %)

¢ (ty 18 chét, %)

1981

54.927

30,02

6,98
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1982 56.713 29,80 7,10
1983 57.442 29,30 7,08
1984 58.669 28,40 7,03
1985 59.872 28,44 6,94

X X ! ’ A 1A A
. Tinh h¢ $0 twong quan tuyén tinh va 1ap cac phuong trinh s =ax +b, c=ax + b tir do cho biet dan so
on dinh can bang.

file://C:\Windows\Temp\eaoadvlipf\Exercise.htm 09/07/2013



Gia tri x nho hon 2

PHU LUC

Bang 1. HAM PHAN BO [] CUA QUY LUAT CHUAN TAC

Page 1 of 12

X 0,00 0,01 0,02 0,03 0,05 0,06 0,07 0,08 0,09
.00, | 05000 | 0.5040 | 05080 | 05120 | 05160 | 0.5199 | 0.5239 | 05279 | 05319 | 05359
L0030 | sa3s | sa7s | ss17 L5596 | 5636 | se7s | s714 | s753
L0253 | ss32 | ssmi | sot0 L5987 | 606 | 6064 | 6103 | 6141
L03 e | 617 | 6ass | 6293 6368 | 6406 | 6443 | easo | 6517
04 | ossa | 6so1 | 6628 | 6664 L6736 | 6772 | 6808 | esad | 6879
L05. |eo1s | 690 | 698s | 7019, JJoss | o723 | mis7 | 7100 | 7224
06 | 757 | 790 | 7324 | 7357 T4 | 7asa | 7ase | 7517 | 7549
07 . sso | g6t | 7642 | 7673 LI | T | 7794 | 7823 | 782
.08 | 788t | 7910 | 7930 | 7967 L8023 | sost | so78 | 8106 | 8133
L09. | 8159 | sise | sa12 | 8238 L3280 | s31s | 8340 | 8365 | 8389
...... Lo | 8413 | s43s | sde1 | sass 8531 | sssa | ss77 | 8so9 | sed
...... 1| 8643 | sees | ses6 | 8708 8799 | 8770 | 8790 | 8810 | 8830
...... 12 | 8849 | 8869 | ssss | 8907 8044 | soe2 | soso | 8997 | o0t
...... 13.].9032 | o049 | o066 | 9082 Lous | oot | o7 | o162 | 9177
...... 14 | 9192 | 9207 | 9222 | o236 L0265 | om0 | 9202 | 9306 | 9319
...... s |.9332 | 9345 | 9357 | 9370 L9394 | o406 | o418 | 9429 | oaal
...... L6 |.9452 | 0463 | o474 | o4s4. 905 | osis | osas | os3s | 9sas
...... 17..].9554 | 9sea | o573 | o582 L9599 | o608 | osle | 9625 | 9633
...... 18 | 9641 | 9649 | 9656 | 9664 L9678 | o686 | 9693 | 9699 | 9706

1,9 9713 9719 9726 9732 9744 9750 9756 9761 9767
Gia tri x 16m hon 2
X 2,0 2,1 2,2 2,3 2,4 2,5 26

T (X) 0,9772 0,9821 0,9861 0,9893 0,9918 0,9938 0,9953
SO 2,7 2,8 29 3,0 3,1 3,2 33

T (X) 0,9965 0,9974 0,9981 0,99865 0,99904 0,99931 0,99952
SO 3,4 3 3,6 3,8 40 eI I,

T (X) 0,99966 0,99976 0,999841 0,999928 0,999968 0,999997

Chi dan

l.a(x) =P {-00<X<x},

v6i 86 x nam giita 0 va 2, ¢6 hai s6 thap phén thi 7(x) ndm & chd giao nhau cuia hang va cot.
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Vidy x=1,57 can tim & hang 1,5 va cot 0,07. T1(1,57)=0,9418
2. Trong céc bai toan lién quan téi kiém dinh gia thiét mirc a, tra t(o) néu kiém dinh mot phia, hodc
t(a/2) néu kiém dinh 2 phia trong bang sau:

Page 2 of 12
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o 0,2 0,1 0,05 0,01 0,001
t(a) 0,8416 1,2816 1,6449 2,3263 3,0902
t(a/2) 1,2816 1,6449 1,9600 2,5758 3,2905
Bang 2. QUY LUAT STUDENT VOI N BAC TU DO
= Gi4 tri ciia t(n, p)
p(Zp)
0,4 0,25 0,1 0,05 0,025 0,01 0,005 0,0005
n (0,8) (0,50) (0,2) (0,10) (0,050) (0,02) (0,01) (0,001)

1,000 6,314 12,706

0,816 2,920 4,303

0,765 2,353 3,182

0,741 2,132 2,776

0,727 2,015 2,571

0,718 1,943 2,447

0,711 1,895 2,365

0,706 1,860 2,306

0,703 1,833 2,262

0,700 1,812 2,228

0,697 1,796 2,201

0,695 1,782 2,179

0,694 1,771 2,160

0,692 1,761 2,145

0,691 1,753 2,131

0,690 1,746 2,120

0,689 1,740 2,110

0,688 1,734 2,101

0,688 1,729 2,093

0,687 1,725 2,086

0,686 1,721 2,080

0,686 1,717 2,074

0,685 1,714 2,069

0,685 1,711 2,064

0,684 1,708 2,060

0,684 1,706 2,056

0,684 1,703 2,052

0,683 1,701 2,048
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...... 0256 [..0:083 [ 1311 | 1699 2,045 L2402 L2756 L3059
...... 0256 {00683 [ 1310 | 1697 2,042 L2457 BTS040
...... 0255 [..0.081 [ 1303 |..1684 2,021 L2423 L2704 358
...... 0254 {0679 [ .12% | 1671 2,000 L2390 | 2000 [..3:460
0,253 0,674 1,282 1,645 1,960 2,326 2,576 3,291

Chi dan

1. T c6 quy luat Student v6i n bac tu do thi t(n,p) la gia tri dugc xac dinh thoa man didu

kién: p{T,>t(n,p)}=p;

p{|Tn|>t(n,p)} =2p.

2. S6 t(n,p) doc & hang n cot p; vi du t(19; 0,05) = 1,729
3. Trong cac bai toan lién quan tdi kiém dinh gia thiét muc o, tra t(n; o) néu kiém dinh mot phia,
hodc t(n; a/2) néu kiém dinh 2 phia, khi d6 twong tmg p = o hodc 2p =a. .

Bang 3. QUY LUAT %2 VOI N BAC TU DO

Gia tri cua q(n, p)

N X 0,95 0,90 0,75 0,50 0,30 0,20 0,10 0,05 0,02 0,01
LA ].0000 10,004 | 0016 1 0,102 | 0455 | 1,074 | 1,642 | 2706 | 3.841 | 3412 ] 6635
20000020 1 0,103 | 0211 1 0,575 | 1,386 | 2,408 | 3.219 | 4605 1 5.991 | 7.824 | 9.210
LA 100352 | 0584 1 1213 | 2,366 | 3.665 | 4642 | 6251 | 7815 | 9.837 | 11,345
LA0297 1 0711 | 1,064 1 1,923 | 3357 | 4878 | 3.989 [ 7779 1.2:488 | 11,668 | 13,277
L2034 | LIAs | 1610 1 2,675 | 4351 | 6,064 | 7,289 | 9236 ) 11,070 | 13,388 | 15,086
V610872 | 1635 | 2204 ) 3455 | 3348 | 7231 | 8558 | 10,645 )| 12,592 | 15,033 | 16812
L2390 ) 2067 | 2833 ) 4255 | 6346 | 8383 | 9.803 | 12,017 ) 14,067 | 16,622 | 18,475
L8646 1 2,733 | 3490 1 5071 | 7344 1 9524 | 11,030 | 13,362 ) 15,507 | 18,168 | 20,090
L2 2088 ) 3325 | 4168 1 5899 [ 8343 | 10,656 | 12,242 | 14,684 | 16,919 | 19,679 | 21,666
L0 12338 1.3:940 | 4865 | 6,737 [ 9342 | 11781 | 13.442 | 15987 ) 18,307 | 21,161 | 23,209
LA 13053 ) 4575 | 578 | 7384 [ 10,341 | 12,899 | 14,631 | 17,275 | 19,675 | 22,618 | 24,725
LAZ 13271 1.5:226 | 6304 | 8438 | 11,340 | 14011 | 15812 | 18,549 1 21,026 | 24,054 | 26,217
L3 1L A107 15892 | 7,042 ) 9299 [ 12,340 | 15,119 | 16,985 | 19,812 | 22,362 | 25472 | 27,688
JA4 140660 1 6,571 | 7790 1 10,165 | 13,339 | 16222 | 18,151 | 21,064 | 23,685 | 26,873 | 29,141
L5 15229 | 7261 | 8547 | 11,037 | 14,339 | 17322 | 19311 | 22,307 )| 24,996 | 28,259 1 30,574
L6 13812 ) 7962 | 9312 1 11,912 | 15,338 | 18418 | 20,465 | 23,542 | 26,296 | 29,633 | 32,000
LA71.6,408 1 8,672 | 10,085 1 12,792 1 16,338 | 19,511 1 21,615 | 24,769 | 27,587 | 30,995 | 33,409
JA8 17015 1 9,390 [ 10,865 ) 13,675 [ 17,338 | 20,601 | 22,760 | 25,989 )| 28,869 | 32,346 ] 34,805
L9 17,633 1 10,117 | 11,651 | 14,562 | 18,338 | 21,689 | 23,900 | 27,204 | 30,144 | 33,687 | 36,191
20 | 8260 | 10,851 | 12,443 | 15452 | 19,337 | 22,775 | 25,038 | 28,412 | 31,410 | 35,020 | 37,566
V2118897 | 11,591 | 13,240 | 16,344 | 20,337 | 23858 | 26,171 | 29,615 | 32,671 | 36,343 | 38932
J221.942 | 12,338 | 14,041 ) 17,240 | 21,337 | 24,939 | 27,301 | 30,813 | 33,924 | 37.659 | 40,289
23] 10,196 | 13,091 | 14,848 | 18,137 | 22,337 | 26,018 | 28,429 | 32,007 | 35,172 | 38,968 | 41,638
24 | 10,856 | 13,848 | 15,659 | 19,037 | 23,337 | 27,096 | 29,553 | 33,196 | 36,415 | 40,270 | 42,980
25 | 11,524 | 14,611 | 16,473 | 19,939 | 24,337 | 28,172 | 30,675 | 34,382 | 37,652 | 41,566 | 44314
26 | 12,198 | 15379 | 17,292 | 20,843 | 25,336 | 29,246 | 31,795 | 35,563 | 38,885 | 42,856 | 45,642
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27 12,879 16,151 18,114 21,749 | 26,336 | 30,319 32,912 36,741 40,113 44,140 46,963

28 13,565 16,928 18,939 22,657 | 27,336 | 31,391 34,027 37,916 | 41,337 | 45,419 48,278

29 14,256 17,708 19,768 23,567 | 28,336 | 32,461 35,139 39,087 | 42,557 | 46,693 49,588
30 | 14,953 | 18,493 | 20,599 | 24,478 | 29,336 | 33,530 | 36,250 | 40,256 | 43,773 | 47,962 | 50,892
Chi dan

1. Q, c6 quy luat xz voi n bac tu do thi q(n,p) 1a gia tri duoc xac dinh thoa man diéu kién:

P{Q, >q(n,p)}=p

2.S6 q(n, p) doc & hang n cot p, vi du: q(4; 0,05) = 9,488.
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Béang 4. QUY LUAT FISHER - SNEDECOR

ol

Chi dan

1. Fnl n, ¢ quy ludt Fiso — Snedecor voi n; va n, béc tu do thi f(n,n,,p) la gia tri dugc xac dinh

thoa man diéu kién:
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P{Fnl,nz, > f(nl, n,, p)} =p
2.S0 f(nl,nz, 0,05) tim trong cot ny, hang n, ; vi du: f(15,1; 0,05) = 246.
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Bing 5. GIA TRI CUA HAM SO - P*LOG,P
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GIA TRI CUA HAM SO — P*LOG,P (TIEP THEO)
P 0 1 2 3 4 5 6 7 8 9
035 "...().5301 0.5302 0.5302 0.5303 0.5304 0.5305 0.5305 0.5306
36 0.5306 0.5306 0.5307 0.5307 0.5307 0.5307 0.5307 0.5307
0.5306 0.5305 0.5305

37 0.5307 0.5307 0.5307 0.5307 0.5307
0.5300 0.5300 0.5299
0.5291 0.5290 0.5289

38 0.5305 0.5304 0.5304 0.5303 0.5302
0.5278 0.5277 0.5275
0.5262 0.5260 0.5258

39 0.5298 0.5297 0.5296 0.5295 0.5294
0.5242 0.5240 0.5238
0.5219 0.5217 0.5214

0.40 0.5288 0.5286 0.5285 0.5284 0.5283
0.5193 0.5190 0.5187
0.5163 0.5160 0.5157

41 0.5274 0.5272 0.5271 0.5269 0.5267
0.5130 0.5127 0.5123
0.5094 0.5090 0.5087

42 0.5256 0.5255 0.5253 0.5251 0.5249
0.5055 0.5051 0.5047
0.5013 0.5009 0.5004

43 0.5236 0.5233 0.5231 0.5229 0.5226
0.4968 0.4964 0.4959
0.4921 0.4916 0.4911

44 0.5211 0.5209 0.5206 0.5204 0.5201
0.4870 0.4865 0.4860
0.4817 0.4811 0.4806

0.45 0.5184 0.5181 0.5178 0.5175 0.5172
0.4761 0.4755 0.4750
0.4702 0.4696 0.4690

46 0.5153 0.5150 0.5147 0.5144 0.5140
0.4641 0.4635 0.4629
0.4578 0.4571 0.4565

47 0.5120 0.5116 0.5112 0.5109 0.5105
0.4511 0.4505 0.4498
0.4443 0.4436 0.4429

48 0.5083 0.5079 0.5075 0.5071 0.5067
0.4372 0.4365 0.4357
0.4298 0.4291 0.4283

49 5043 0.5039 0.5034 0.5030 0.5026
0.4223 0.4215 0.4207
0.4145 0.4137 0.4129

0.50 0.5000 0.4996 0.4991 0.4987 0.4982
0.4064 0.4056 0.4048
0.3982 0.3973 0.3965

.......... 51| 04954 | 04950 | 0.4945 | 0.4940 | 0.4935
.......... 52 | 04906 | 04901 | 0.4896 | 0.4891 | 0.4886

03897 | 03888 | 0.3880

03810 | 03801 | 03792
...................... 0.3721 0.3712 0.3703
69 | 03694 | 03685 | 03676 | 03666 | 0.3657 03630 | 03621 | 03611
P 0 1 2 3 4 5 6 7 8 9

53 0.4854 0.4849 0.4844 0.4839 0.4833

54 0.4800 0.4795 0.4789 0.4784 0.4778

0.55 0.4744 0.4738 0.4732 0.4726 0.4720

56 0.4684 0.4678 0.4672 0.4666 0.4660

57 0.4623 0.4616 0.4610 0.4603 0.4597

58 0.4558 0.4551 0.4545 0.4538 0.4532

59 0.4491 0.4484 0.4477 0.4471 0.4464

0.60 0.4422 0.4415 0.4408 0.4401 0.4393

61 0.4350 0.4343 0.4335 0.4328 0.4321

62 0.4276 0.4268 0.4261 0.4253 0.4246

63 0.4199 0.4192 0.4184 0.4176 0.4168

64 0.4121 0.4113 0.4105 0.4097 0.4089

0.65 0.4040 0.4031 0.4023 0.4015 0.4007

66 0.3956 0.3948 0.3940 0.3931 0.3923

67 0.3871 0.3862 0.3854 0.3845 0.3836

68 0.3783 0.3775 0.3766 0.3757 0.3748
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GIA TRI CUA HAM SO - P*LOG2P (TIEP THEO)
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Chiu trach nhiém xudt ban :
Chu tich HDQT kiém Téng Giam déc NGO TRAN Al
Pho Téng Giam dbc kiém Tong bién tip NGUYEN QUY THAO

Chiu trach nhiém noi dung :
Chu tich HPQT kiém Giam dbc Cong ty CP Sach DPH-DN TRAN NHAT TAN

Bién tap noi dung va svra ban in :
NGO THI THANH BINH

Bién tdp mi thudt va trinh bay bia :
TA TRONG TRi

Thiét ké sach va ché ban :
BINH MINH
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XAC SUAT THONG KE

Mai s6: 7B725Y8 — DAI
In 2300 ban, (QD: 71), kh6 19 x 27 cm, In tai Cong ty C6 phan In Phuc Yén
bia chi: Puong Tran Phu, thi xd Phuc Yén, Vinh Phuc
S6 DPKKH xuit ban: 922-2008/CXB/1-1873/GD
In xong va ndp luu chiéu thang 11 nam 2008.
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