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LOI GIOI THIEU

Thite hién mét s6 didu cua Ludt Gido dye, Bo Gido duc & Dao tao
ve Bo Y t& dé ban hanh chuong trinh khung dao tao Bdc st da khoa.
Bo Y t6't6 chire bién soan tai liéu day — hoce cdc mén co s va chuyén mén
theo chuong trinh trén nhdm ting biude xdy dung bo sach dat chudn
chuyén moén trong cong tdc déao tao nhin luc y té.

Sdch XAC SUAT THONG KE duwoce bién soan dua véo chuwong trinh
gido duc cia Truong Pai hoc Y Ha Noi trén co ¢ chuong trinh khung
da dugc phé duyét. Sdeh dwge TS. Ding Duc Hdau (Chu bién), TS
Hoang Minh Hang bién soan theo phuong cham: kién thic co bdn, hé
thong; noi dung chinh xde, khoa hoc; cap nhdt cdc tién bo khoa hoc, ky
thugt hién dai va thuc tién Viét Nam.

Sdch XAC SUAT THONG KE da duge Hoi dong chuyén mon tham
dinh sdch va tai liéu day — hoc chuyén nganh Bde st da khoa cua Bo Y
t& tham dinh nam 2008. Bé Y t& quyét dinh ban hanh tai licu day - Foc
dat chuén chuyén mon cua nganh trong giai doan hién nay. Trong thot
gian tiz 3 dén 5 ndm, sdch phdi dugc chink ly, b6 sung va cip nhét,

B6 Y té chén thanh cam on cdc tdc gid va Ho: dong chuvén moén
thém dinh da gitp hoan thanh cudn sdch; cam on PGS.TS. Pé Van
Dang, ThS. Nguyén Phan Ding da doe va phan bién dé cudn sach sdm
hoan thanh, kip thoi phuc vu cho cong tde dao tao nhan luc y té.

Lén déu xudt bdn, ching t6i mong nhén dwoc y kién ding gop cua
déng nghiép, cdc ban sinh vién va cde doc gid dé lén xudt bdr sau sdch
duge hoan thién hon.

VU KHOA HOC VA DAO TAO - BO Y TE



LOI NOI DAU

Ly thuyét xdc sudt va thong ké phdt trién manh mé trong thé ky XX.
Vao nhizng ndm cia nita cudi the'ky XX, xdc sudt théng ké duge dp dung
rong réi trong nhiéu linh vic, trong d6 cé kinh &, xa hoi, diéu khién hoc
va sinh, y hoc. Ngay nay khéng mdt cong trinh nghién ciu nao ma
khong st dung cdc phuong phdp thong ké khi xw Ii s6 liéu.

Tiz nhitng ndm 60 cua thé ky truwdc, b6 moén Todn dé gidng day xdc
sudt théng ké cho cde sinh vién y va hudng ddn xu ly s6 liéu thu duge
trong cdc nghién cttu. Sau nhiéu ndm giang day va itng dung, néi dung
cua cudn sdch déan hinh thanh va duge chon loc, né ciing chinh la noi
dung cho lan xudt ban nay.

Bai giang xdc sudt va théng ké duge viét lan nay theo chuong trinh
Pai hoc dai cuong ¢é6 mo réng va nang cao. Cubn sdch khéng nhing
cung cdp cdc kién thic co bin vé xde sudt thong ké ma con dia ra mot s6
vi du ttng dung gan giii va thiét thuc vé xdc sudt théng ké trong y hoc.
Noi dung ctia cudn sdch la tai liéu hoc t@p cho sinh vién hé bdc si da
khoa va dong thai ciing c6 thé la tai liéu tham khdo cho hoc vién sau dai
hoc, cho cdc cdn b6 gidng day xdc sudt thong ké trong nganh y va cho
nhitng ngudi can xi ly s6 liéu trong cdc nghién citu y hoc.

Voi thoi lugng 45 tiét, bai gidng xde sudt va théng ké bao gém hai
phén chinh la xde sudt va thong ké. Xde sudt lam cho ta hiéu ro hon vé
khd ndng xudt hién cua cdc hién tuong ngdu nhién cing nhu cde quy
ludt xdc sudt cua ching va nhao do giup ta ddnh gid dung, phdn doan
ding hon vé cdc hién tuong ngdu nhién. Thong ké giup xu li 6 liéu tw
d6 ¢6 thé so sanh ddnh gid diing vé hiéu qud chan dodn va didu tri ciia
cdc phidng phdp, gop phén dua ra cdc khuyén cdo vé chdn dodn va
diéu tri.

Khi doc tai liéu nay cdn co cdc kién thic co bdn vé gidi tich, cdc kién
thie dé dude trinh bay trong cde sdch todn cao cdp phdn gidi tich.



Ung dung xde sudt thong ké vao thuc tién, ddc biét la trong y hoce, la
viée lam rdt quan trong va cdn thiét. Viét tai liéu nay cing la mét phan
mong moi ddp ing yéu cdu trén. Tuy vdy day ciing la viée lam c6 nhidu
kho khdn, khi dua cde Iy thuyét todn hoc rét chdt ché va chinh xde vao
ing dung trong mot nganh khoa hoc mang nhidu tinh chi; quan, cd biét
va khong dong nhdt. Vi thoi gian va khd ndng c6 han, chdc chdn gido
trinh kho tranh khoi nhiing han ché va thiéu sot. Bé mén Todn va cde
tac gia rat mong nhan duge sy dong gop y kién cia ban doc.

CAC TAC GIA
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Chuong 1

XAC SUAT

W
Bail
TAN SUAT

MUC TIEU
1. Thue hién dudc ba phep todn tap hop (phép hop, phep giao, phep tri).

2. Tinh duge s6 lugng mau chinh hgp lap, chznh hop khong ldp, t6 hop khong
ldp va té hap lap

3. Tinh dugc tén sudt cﬁ.a hién tuong va néu duge y nghia. :

1. TAP HQP
1.1. Khai niém tap hop

« Moi ngudi thudng néi tap hgp ban ghé, tap hop s6, tap hgp thay thudc, tap
hgp bénh nhan v.v...

Tap hop 12 khai niém chua xac dinh vi vay dé hiéu va thyc hién cac phép toan
v6i tap hop thuong théng qua cach cho mét tap hgp. Khi d6 tap hgp dude xac dinh.

C6 hai cach cho tap hop: Hodc cho danh sach cac phén tu cua tap hgp hoéc cho
cac dac tinh, tinh chit dé xac dinh mét phan tit thudce tap hgp.

Thudng ky hiéu cac chit A, B, C, ... dé chi tap hop, cac chii x, y, z,... dé chi phan
tu cua tap hagp.

A, = {Danh sach (t6 vién) to 1},
A, = {Danh sach 16p Y,},
= {x thuc : thoa man tinh chat Q(x)}.

Phan ti x thude A viét 1a x € A. Phan tu x khong thudc B viét la x ¢ B hoac
XEB.



= Thp hop trong 1a tap hgp khéng chita mét phin ti nao. Thuong ky hidu tap
hgp trong 13 ¢.

Vidu: A=ixthuc:x*+1=0),
B = {Bac s§ chuyén mé tim & bénh vién huyén},
C = {Bénh nhan "Dao" trén 50 tudi}.
A, B, C la cac tap hgp trong.
* Tap hdp con
A)a tap hgp con cia B néu moi phin ti xe A déu a cac phan ti xe B.

Ky hiéu: A ¢ B, doc 14 A bao ham trong B hodc B2 A, doc 12 B bao ham A hoic
B chua A.

T6 a tap hogp con ctia 16p. 16p la tdp hop con cua khéi.
Tap hop bénh nhan trong khoa bao ham trong tap hop bénh nhén toan vién.
* Tap hgp bang nhau.

Cho hai tap hop A vi B. Néu moi phan ti cia A la nhiing phan ti cia B va
ngudc lai moi phan ti cua B ciing }a nhitng phén tii cia A thi A = B.

Dé ching td difu nay cdn ching minh Ac Bva Bc A.
1.2. Phép toan tap hop

= Phép giao A B

Cho A, B, C. Ky hiéu dau n doc 1a giao.

Giaocha haitaphdp A~ B=D

D la tap hgp ¢6 cac phén ti vita thude A viia thudc B, D

GiaocuabataphgpAnBAC=D

D la tap hop ¢6 cac phan tii vita thude A vira thude B vira thuée C.

Ch1 y: Phép giao c6 thé mé rong cho nhiéu tap hop.

Thudng viét A ~ B hodc viét tit 1a AB. A B

* Phép hop

Cho A, B, C. Ky hiéu dau U doc 1a hap.

Hopcuahaitaphop A UB=E C D

K 1a tap hgp c6 cac phan ti hoac thudc A hogc thude B hodc thude A va B hay
E 1a tap hop cé cac phan ti thuge it nhat mét trong hai tap hop A, B.

Hgp cua ba tap hop AUBUC=E

E 12 tap hop c6 cac phan ti thudc it nhat mot trong ba tap hgp A, B, C.
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B
A‘é%é%?— B Agé%
E C
E

» TPhép trit
Cho A, B. Ky hiéu A\ B doc 14 A tru B hay hiéu cua A va B.
AN B=C. Clatap hop cd cac phan tu chi thugc A ma khéng thufe B

A
C

ChoAcE.ENA=Cp A=A
C,A dudc goi la phan bu clia A trong E hay A

A A

» Mot s6 tinh chat

ANB=BrnAAnA=AAnd=¢vid¢cA

AUB=BUAAUVA=AAUG=A

ANnBuUulO=AnBUv@AnC)

AuvuBrnO=AuB AU

1.3. Cac khai niém khac

= Tich Pecart (R. Decart)

ChoA=(x,v,2), B=(, 2, 3).

Tich Pecart ciia A va B viét la A x B.

AxB={(x1),(,2),..,(z 3)}.

Tich Pecart cia A va B 1a mdt tap hop ma mdi phan ti 1a mét cip sép thu tuy,
phan 1 thi nhat thudce A, phéan tu thd hai thude B.

Nhu vay, mdt diém trong mat phéng Oxy 1& mét phan ti cua tap hgp tich R x
R. M(x, y) € R x R = R%. Mét diém trong khong gian ba chiéu Oxyz 1a mot phan td
thudc tap hgp tich Pecart R x R x R

Mx,v,20e RxRxR=R?

11



* Su phén hoach mdt tap hop
Cho E. Chia E thanh E, E,, ..., E, sao cho thoi man cac tinh chat:

—_— . n
i=1

dude goi la phan hoach tap hop E.

Thyc chat sy phéan hoach 1a viée chia sao cho méi phén td ctia E chi thude vé
duy nhét mét tap hgp E, ma thei.

Chia mét 16p thanh 4 t8 hoac chia bénh nhén vé cac khoa 14 phén hoach tap hgp.

2. CONG THUC DEM CAC MAU (GIAI TiCH TO HOP)
Cho A = (x, x,,.., X,

C6 bao nhiéu cach ldy k phan td tit A ? S8 cach 1ay hay s8 miu phu thuéc vao
tinh chal cia mau.

Mau ldp 1a mau cé phén ti xust hién trong miu trén mét lan, mau khong lap
12 mau ¢6 méi phdn tit trong mau chi xuat hién mét lan.

Khi thay d6i tha tu cac phén ti trong miu ma duge miu méi thi d6 1a miu ob
thit ty, néu van l1a miu ci thi d6 12 miu khéng thi ty. Hay néi cach khac, mau co
thit tu 1a mau phu thuge thi ty cac phén tit trong méu, nguge lai 13 miu khéng
thi ty.

2.1, Chinh hgp lap
* Dinh nghia

Cho A = (x,, x,,.., X,). Chink hop lap la mdu k phén ti 6 lip, c6 thit tw ldy tie n
phdn t cuag A.

» Cong thic dém
Goi s6 cach 1ay mau hay s§ lugng miu chinh hop lap 1a E¥
Céng thie tinh: F: = n*. Céng thite van diing khi k > n,

Mgt s6 tu nhién c¢é 3 chii s6 12 mot mau 6 lap, ¢6 thi tu x4y dung tit cac chii s6
0, 1,..9

S6 miu = 9.F} = 9 x 10? = 900
Xép tuy y 5 bénh nhan vao 3 khoa la mét mau c6 lap, ¢6 thi t xay dyng tir 3

khoa. 86 mau = Fj = 3° = 243,
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2.2. Chinh hgp khoéng lap
» Dinh nghia

Cho A = (x,, Xy.., %,). Chinh hap khong ldp la méu k phan ti khong ldp, c6 thi
tu ldy tie n phén tiZ cua A.

» (Cong thic dém
Goi s6 cach 18y méu chinh hop khéng lap 1a Aﬁ
Céng thic tinh : AX =n(n-1)..(n—k+1).

Ky hiéu: n! =1. 2. 3. nva quy udec 1'=1, 0! = 1.

Ak _ 1'1!
" (n-—k)!

Céng thdc ding khik <n.

Mét s6 tu nhién cé 3 chit s6 khac nhau 12 mdt mau khong lap, ¢ thi ty xay
dung tik 10850, 1, ..., 9. S6 mAu =9 x Aj =9 x 9 x 8= 648.

X&p 3 bénh nhan viao 5 khoa sao cho ¢6 nhiéu nhat mét ngudi trong khoa la
miu gém 3 khoa khéng lip, c6 thit ty xdy dung ti 5 khoa. S6 mau =
A} =5x4x3=60.

» Hoan vi: cho A = (X,, Xy,.., X,), mdi cach sép x€p k phén ti la mot hoan vi.

Xy X, X4 ... X, VA X, X; X3... X 14 hai hoan vi khac nhau.

Vay hoan vi 12 mau k phan t khong 13p, ¢6 thi tu 14y tit k phan td.

Goi s6 hoan vi la P, ta ¢6 cong thic tinh: P, =k !

Nhan xét : Chinh hg¢p lip va chinh hgp khéng lap 14 nhiing méu c6 thi tu.

2.3. T hop khong lap

* DPinh nghia

Cho A = (x,, Xy..., x,). T6 hop khéng lgp la mdu k phan tw khong ldp, khong thu
tw ldy tiz n phdn tu cua A.

* (Céng thiic dém

Goi s& cach 1dy miu t8 hop khéng lip 1la C%. Do t§ hop khéng lip 12 mau

khéng thit tu ctia k phan ti 18y ra cho nén nhén sd t& hgp khong lap véi k! sé duge
s6 chinh hdp khéng lap.
k Ak n!

n

Coéng thitc: Cp=—0t=———, (k<n)
k! (n-k)!k!

13



Nhan xét : ck=cv*

— Chon 5 chép hanh chi doan trong s6 8 ting cii va dé cu 12 15y miu khoéng lap,
khéng tha tuy

1
S6 cach chon : C§ -8
(8-5)! 5!

— Gia dinh 3 con trong d6 c6 2 gai 14 mAu khéng lap, khong thu tu, lay 2 gai
trong s6 3 gai. S6 loai gia dinh’ C% =3.

Lap luan tuong tu theo s6 con trai ciing dude két qua trén.
2.4. Té hop lap

* Dinh nghia

Cho A = (x;, xy..., x,). T6 hap ldp la mdu k phdn tik c6 lip, khong thir twldy tien
phén ti cua A.

* Codng thuc dém

Néu méu lap k phan ti thi chi thém k —1 phan t lip vao A dAn dén cach 14y
mau k phan tit khéng lap, khong thi ty tit n + k — 1 phén tu.

n+k-1)!
Céng thte tinh: Cf”k__l = ~(-—~L
(n-1)! k!
Khi k > n ¢éng thic cling ding.
— Don thite bac 5 1ap tit a va b 1a mAu ¢6 lap, khéng thi tu.

6!

S8 don thue la: Clsy = T

— Gia dinh 4 con 1a mAu ¢6 lap, khong thu tu lap ti hai phan ta T (trai),
G (gai).

T s 4 31
86 mau la: C_thm—T:S

Nhan xét: Mau t§ hop khéng lap va mau t8 hop lap 1a nhiing mé&u khéng thi ty.

Sau diy xét mot vi du téng quat cac loai mau.

Vidu: Cho A =(1, 2, 3, 4).

a) C6 bao nhiéu s6 tu nhién ¢6 3 chit s6 1ap tir 4 86 di cho ?

b) C6 bao nhiéu s6 tu nhién c6 3 chit s6 khac nhau lap tit 4 s§ da cho?

¢) C6 bao nhiéu nhém c6 3 chit s6 khac nhau lap tit 4 s§ da cho ?

d) C6 bao nhiéu nhém cé 3 chit 8 1ap tit 4 s§ da cho ?

14



Giai:
a) S6 tu nhién c6 3 chit s6 1a miu cé 1ap, c6 thi ty 1ap ti 4 s6.
886 miu bang Ff: Fj =4 =64

b) 86 tu nhién cé 3 chit s6 khac nhau 12 mau khéng l4p. ¢6 tha tu lap tir 4 s6.

S6 miu bang AJ: Al-— -4
g M 1T a3
¢) Nhom c6 3 chit s6 khac nhau 13 miu khéng lap, khong thi ty lap tir 4 s8.
s 41
S6 mau bing C3: c3 TET 4

d) Nhém c6 3 chii s6 14 mAu c6 1ap, khdng thit tu 1ap ti 4 s6.
~ = . 3 B 3 6!
SO mau bang C4+3_1 . C4+3_] - ﬁ =
Nhan xét: Fj’ — A3 =40. D6 1a cac mau c6 1ap that sy va e6 thd tu.
2.5. Khai trién nhi thitc Newton

@+b)" =Cla%b " +Cla' b 4+ Cham b’
- i Ck ak bn—k
n
k=0

Péi vai trd a cho b cong thiic cing ding.
Lay a = b = 1, c6 céng thic
0
2" =C +C + ... +C
Cho p+ q =1, ¢6 cOng thic :

n
I=(p+q)" =D Chptq"™
k=0

3. TAN SUAT

3.1. Cac khai niém

P& hiéu va thuc hién cac phép toan d6i vdi tAn sudt cing nhu xac suit sau
nay, can xay dung moét s6 khai niém.

= Phép thi 12 nhém diéu kién 6 thé lap di lap lai nhiéu lan trong cang diéu
kién. Thudng ky hiéu phép thit béi cac chii g, a, 8 .... Khi nghién citu, do chiéu cao,
lam xét nghiém, chén doan bénh, diéu tri bénh ... 1a cac phép thu.
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* Hién tugng hay bién ¢d la két qua cia mét phép thit. Cac hién tugng duge
ky hiéu bdi cac chit A, B, C ... Xét nghiém dudng tinh: A, chén doan c¢6 bénh: B,
diéu tri khéi: K, 1a cac hién tugng hay gép trong y.

Khi thyc hién cac phép thi nhiéu lan, s& lan xuét hién cla mét hién tudng
dudc goi 1a tan s6 xuit hién. Tan s6 ky hiéu bdi m.

* Khi nghién ctu mot 461 tugng, khéng nghién ctiu mol mit ma chi nghién
cltu mdt s6 dac tinh hay tinh chat nao d6. Dau hidu nghién ciiu 1d dac tinh hay
tinh ch&t cin nghién citu. C6 thé chia dau hidu nghién cttu ra 1am hai loai: dau
hi¢u vé chdt va dau hiéu vé lugng. Dau hiéu vé chat duge nghién cdu kha nang
xuét hién, con diu hiéu vé lugng dude hudng téi viée tinh cac tham 6 mau. Dua
vao kha nang xuflt hién chia cac hién tugng thanh 3 loai.

* Hién tugng ngau nhién 1a hién tugng khong biét trude c6 x4y ra hay khong
khi thye hién phép thu. Sy xuit hién cta hién tugng ngiu nhién phu thude vao
nhiéu y&u t& ma khéng c6 yéu t& chii yéu quyét dinh sy xuit hién dé. Ky hiéu cac
chit A, B, C ... dé€ chi cac hién tugng ngiu nhién.

* Hién tugng chic chin xuit hién 14 hién tuong luén ludn xay ra khi thuc
hién phép thit. Ky hiéu 2 dé chi hién tuong chic chén xay ra.

* Hién tuong tréng, ky hiéu la ¢, 12 hién tugng nhat dinh khéng xay ra khi
thuc hién phép thu.

Kham bénh cho mét ngudi c¢é khi ngusi dé bi bénh, ¢6 khi khéng bi bénh : chia
bénh c6 khi chic chin khéi, c6 khi khéng bao g16 khot.

Gitia cac hién tugng c6 thé phu thude nhau hay khéng phu thudc nhau.

* Hién tugng A xung khac véi hién tugng B néu nhu A va B khéng déng thoi
xudt hién,

Khi dé A n B = ¢ tuong duong véi A va B xung khéc véi nhau.

= E,, E,..., E, dugc goi 12 nh6m ddy du cac hién tugng néu: E. » o Vi=ln,

—_ n
EnE=¢Vi=j=Ln, UE, =W.
=1

i

Nhu vay khi phdan hoach Q thanh E,, E,, .., E, sé duge nhém ddy du cac
hién tugng.

Khi A, B lap thanh nhém diy du hai hién tugng thi A, B dugc goi 14 2 hién
tugng d5i 14p nhau. Khi d6 B duge ky hiéu 13 A va viét 1a A, A .

* Hai hién tugng A va B dudc goi 1a doc lap véi nhau néu A xuat hién hay

khong xudt hién ciing khéng dnh hudng dén B xuat hién hay khéng xuit hién va
ngudc lai,
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Hai hién tugng xung khic véi nhau thi khong dc lap v8i nhau. Ciing nhu véy
hai hién tudng déc lap v6i nhau thi khéng xung khic v6i nhau.

Chita bénh khéi hoac khéng khéi, chdn doan c6 bénh ho#ic khéng c6 bénh, sinh
con trai hodc sinh con gai 1a cac cip hién tugng déi lap nhau. Ngay nay khéng thé
dua vao 14n nay sinh con trai thi suy ra lan sau sé sinh con trai hoac gai. Nhu vay
sinh con trai hay gai gifia cac Jan sinh khac nhau déc lap véi nhau.

3.2. Tan suat
» Dinh nghia
Thue hién phép thii & n 14n doc lap, hién tugng A xuat hién m lan. Ky hiéu

»(A) 12 tan suit xuit hién A,

m =~ - . R P oy " - N oy Y P k]
o{A)=-—. Tan suit 1a ty 1& gita s6 1an xuit hién A va s6 lan thyc hién phép thu.
113

® 1a dai lugng khéng c6 don vi, dugc viét dudi dang % hay .

0 < »(A) € 1, o(A) cho biét kha nang xuit hién cua A khi thuc hién phép thu
mot lan

o(¢) = 0. Khi ©(A) = 0 chua chdc A = ¢,
o(€2) = 1. Khi o(B) = 1 chua chic B=Q.
= Tinh chét

Khi n thay d6i, m thay d8i thi o thay déi. Khi n d 16n, o thay d8i it. Tink thay
déi it cta © khi n 16n dude goi 14 tinh &n dinh cua o.

Buffon tung déng xu 4040 lan thdy fs) = 50,79%,

Pearson tung ddng xu 12000 lan thay w(s) = 50,16%,

Pearson tung déng xu 24.000 1an thay o(s) = 50,06%,

trong d6 s ky hiéu 13 hién tugng méit sdp dong xu xuat hién.

o(A) 2 0,95 : A hdu nhu chéic chén xuat hién khi thyc hién phép thu

o(B) < 0,05 : B hdu nhu chic chan khéng xuat hién khi thue hién phép thi.

D6 la cac quyét dinh dua vao mong mudn cang dung nhiéu cang tét va cang sal
it cang t6t ma khéng phai 13 cic nguyén 1y hay dinh 1y ludn luén dung.

Bénh nhan dén kham sém (khi chua c6 triéu chiing déc hiu) duge chiia theo
bénh hay gap nhat ¢ thoi gian dé.

Bénh nhan bi bong trén 70% dién tich da, ti d6 II trg 1én cb ty 1é tu vong cao
song vin dude ctu chifa tich cuc véi hy vong citu duge mdt nguol trong s4 rat nhiéu
ngudl khéng ciu dudge.
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* Cac phan vi du
Noéng do pha loding cia dich (%) khéng 1a tin suAt.

]—m  khéng 12 tn suft.
Ty 1é tiém ching md réng:

Tinh A dat 99,8% : 14 t4n suat.

Tinh B dat 101% : khéng 13 tin suat.
Tinh C dat 102% : khéng 1a tan suit,

Chiéu cao ngdi

~ = : khéng 1a tan suat.
Chiéu cao ding

CAU HOI TU LUQNG GIA

Mai bai lugng gia gom 4 cau. Lam bai trong 30 phit.

Méi cau chi chon mgt két qua diing.

bing 4 cdu: Gidi (10 diém), Dring 3 cau: Kha (7 diém),
ring 2 cau: Dat (5 diém), Duing 1 cau: Khong dat (3 diém).
Khoéng dung cau nao: Kém (0 diém).

Hay chon mét két qua ding:

1. Khoa nél c6 6 bac s¥ nit, 4 bac s§ nam. Khoa ngoal ¢6 8 bac sy nam. Lap

td cong tac 3 nguoi can ¢6 nam, cé nil, ¢6 ndi khoa, cé ngoai khoa. Hoi ¢é bao
nhiéu cach?

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

2, Mét t6 sinh vién cé 8 nam, 7 nd. Chia thanh 3 nhém tryc déng thoi tai 3
bénh vién A, B, C. Hdi ¢6 bao nhidu cach phan céng néu: bénh vién A c4n 3 nam
2 nd, bénh vién B can 5 ngudi trong d6 6 it nhat 4 nam, s§ con lai dén bénh
vién C ?

Két qua:
A, 30576 B. 61152 C. 29400 D. 1176 E. s6 khac.
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3. C6 4 thudc loai I va 3 thudc loai II. Hoi ¢ bao nhiéu cach diéu tri cho 5
ngudi bi bénh A, néu mdi ngudi bi bénh A can 2 thudc loai I va 1 thudc loai 1 ?

Két qua:
A. 45 B. 59.049 C. 90 D. 1.889.568 E. s8 khac.

4. Cho ngau nhién ddng thdi 6 khang thé vao 6 khang nguyén (khi chua ghi
nhin) dé tim cac khang thé, khang nguyén cung cap. Gia si khéng ¢6 ngung két
chéo, héi c6 bao nhiéu trudng hgp xay ra néu chi ¢6 1 ciip ngung két ?

Két qua:
A 135 B. 265 C. 264 D. 455 E. s6 khac.
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XAC SUAT

MUC TIEU

1 Trmh bdy dugc dznh nghta d‘ong kha nang Ud d‘mh nghm thong ke cua
_  xac suat

2. Trmh bay du'dc cac cong thu’c nhdn xac' :suat céng xac sud’t xdc sucit toan
phan va xdc sudt Bayes : b -~ :

3. Gidi duoc mot $0 bdz toan xac suat trong y du’a vao cac cﬁng thu’c xdc suat'
néu trén. s ; - ;

Trude khi thuc hién phép thﬁ, doan xem mgt hién tudng ngiu nhién nao dé co6
xay ra hay khong 12 mét viéc rit khé khan. Khi thuc hién phép thu nhiéu lan, biét
kha ning xuét hién cha hién tugng, tit d6 doan su xuat hién cua hién tuong dé
dang hon.

Kha nang xudt hién hién tugng A 1a xac suft xudt hién A, ky hiéu la P(A), l1a
hing s6 p ndm gitta 0 va 1, tén tal mdt cach khach quan, khéng phu thuéc vao y
muén chu quan ctia con ngudi.

1. DINH NGHIA
1.1. Pinh nghia dong kha nang

Gia sit ¢6 mét binh cdu chita n qua cdu hoan toan gidng nhau. Trong n qua ciu
¢6 m qua cé ddu. Xao tron déu cac qua cdu trong binh va l1ay ngiu nhién mot qua.
Goi A la hién tugng lay duge qua c6 ddu.

Xdc sudt xudt hién hién tugng A la ty é giita s6 truong hop thudn lgi cho A va
tong sé cdc truong hop cé thé xdy ra

PA)="

n

Xac suéit ding khi cac qua cdu ¢6 cung kha nang duge ldy. Vi vay dinh nghia
trén duge goi la dinh nghia déng kha ning.

Can chu y 1a cac céng thitc tinh xac sudt dude xay dung trén co sd dong kha
nang. Xac suét tinh duge sé ding dén, chinh xac chi khi diéu kién trén thoa man.
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1.2. Pinh nghia thong ké

Thuc hién phép thii & n 14n dde lap, hién tugng A xuat hién m lan
P(A) = o(A) = .
n

Khi n ¢ 16n, o (A) 6n dinh, xac suit chinh 14 gia tri én dinh cha tan suat. LAy
tdn suit gan cho xac suit duge goi 1a ude ludng diém cua xac sudt. Ude luong xac
suit bing tén suit gidp cho viée st dung rit thuin tién nhung ¢ thé sai sot.

Giiia xac suat, hing s8 xac dinh va tan suit c6 su khac biét, d6 chinh i sai s6 §,.

w(l—m)

?

IP(A)-o(A)|$8  v6i d =t(a/2)
1

trong d6 t(o/2) phu thudc vao o duge tra trong bang chuin tic (bang 1), n la
s0 14n thuce hién phép tha, t(0,05/2) = 1,96,

Dan dén: w — 8, < P(A) £ 0 + §,, o + 3, dudc goi 1a khoang tin cay miic 1 -~ a cua
P(A). Khi a bé, muc tin cay cao song khoang udc lugng 16n khéng thuan tién cho
viéc st dung. Nén chon o phu hop véi bai toan thue tién.

Vi du:

1. Kham 7534 tré tit 5 — 15 tui thiy 19 tré bi thip tim. Hay danh gia ty 1
thap tim.

(Goi A la hién tugng thip tim

Ube lugng diém: P(A)~ o(A) = 1 0,0025.
7534

0,0 ,
O =1,96\j 0025x0,9975 =0,0011, lay « = 0,05.

7534
Ude hugng khoang:
P(A) € o + 8, = 0,0014 < P(A) < 0,0036
Nhu vay ty 1& thap tim it nhat 14 1,4%,,, nhiéu nhat 14 3,6 %,,.

2. Diéu tra nam 1989 tai mét dia phuong thay 48,53% tré bi sAu rang. Diéu tri
va suc hong bang Fluo 0,2% trong 8 nam, diéu tra lai 1250 tré ban dau thdy 181
tré sdu rang.

Hiy danh gia ty 1& tré siu rang sau 8 nam diéu tri va sic hong.

Goi A 12 hién tugng tré siu rang
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Uéc lugng diém: P(A) ~ o(A) = % =0,1448.

8, =1,96 \jo’1448"0’8552 =0,0195, 18y a = 0,05.
1250

Uée lugng khoang:
PA) € » £ 8, = 0,1253 < P(A) < 0,1643.

Sau 8 nam di€u tri va phong bénh, ty 1é sdu rang it nhat 13 12,53%, nhiéu nhat
la 16,43%.

2. CONG THU'C TINH XAC SUAT
2.1. PQ)=1, P¢)=0

2.2, Cong thiic nhan xAc suit
» Xac sudt c6 didu kién
Trong cac cbng thic tinh xac suit, thudng gip cach viét :
P (A/B), P(B/A), P(A/BC).
P (A/B) 1a xac sufit xuat hién hién tugng A véi diéu kién hién tugng B da xay ra.
P (B/A) 1a x4c sudit xuat hién hién tugng B vé6i diéu kién hién tugng A da x4y ra.

P (A/BC} la xac suat xuét hién hién tugng A véi diéu kién hién tugng B va C da
Xay ra.

Céac xac sudt trén dude goi 12 cac x4c sudt c6 diéu kién.

Trong dam déng thudng che ty 1é bi bénh néi chung cha ca nam va nit, dé la
xac sudt khong diéu kién, con ty 18 bi bénh cla riéng nam, ty 1& bj bénh ctia riéng
nd 14 cac xac suat c6 diéu kién.

Lam xét nghiém chin doan bénh s& thu duge ty 16 duong tinh cha nhém bi
bénh va ty 16 4m tinh ctia nhém khéng bi bénh. D6 14 cac xac suit cé didu kién.
Néu khong phéan biét bi bénh hay khong bi bénh ta ¢6 cac xac sust dudng tinh cua
ca bi bénh va khéng bi bénh, xac sudt 4m tinh ciia ca bi bénh va khong bi bénh cla
xét nghiém. Chiing la cac xac suit khéng didu kién.

* A, B, Clacac hién tugng khong doc lap
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 md rong céng thitc cho nhidu hién tugng.
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That vay, tit mdt nghién cliu véi 2 phép thit a va B, thu duge két qua sau:

o _

A A mio
B

B My, My Myg

B My, Mgy My

My, Mg, Mya n
m
P(AB)=—H
n

P(A)P(B/A)=To1 My _ My
n mgp N

P(B)P(A/B)= "’rllo.zn - mnu .
10

diéu dé ching té6 P(AB)=P(A)P(B/A)=P(B)P(A/B)
= A B, Clacac hién tugng ddc 1ap

P(A " B)=P(AB)=P(A)P(B).

P(A m B C)=P(ABC) = P(A)P(B)P(C).
Do cac hién tugng déc lap dan dén:

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

C6 thé néi khi cac hién tugng doc lap thi xac sudt cha giao cic hién tugng bing
tich cac x4c suat cua titng hién tugng.

2.3. Cong thic cdng xac sult
= A, B, C1a cac hién tugng ngau nhién
PA UB) = P(A) + P(B) - P(AB)
P(A v Bu C) = P(A) + P(B) + P(C) ~ P(AB) — P(AC) — P(BC) + P(ABC)
Nhan xét: S5 hién tugng 1¢ thi xéc sust ¢6 dau +,
S6 hién tugng chin thi xac suilt ¢6 ddu —

Diza vao nhan xét, ¢6 thé md réng eéng thiic cho n hién tugng.



= A B, Cxung khic tung déi
P{A UB) = P(A+B) = P(A) + P(B),
PA v Bu C)=PA+B + C) = P(A) + P(B) + P(C).
Do cac hién tugng xung khac tiing doi nén:
PAB) =PAC) =PBC)=P(@@) =0 P(ABC) = P($.C) = P(¢) = 0.
C6 thé néi khi cac hién tugng xung khéc ting do6i thi xac suit ctia tdng cac
hién tugng bing tong cac xac sudt cia titng hién tugng.
= A, A hai hién tugng déi lap
P(Q)=PA+ A)=PA)+P(A) =1 P(A)=1- PQA).
Vidu:
1. Tai mot dia phudng cé 5000 nguoi, diéu tra thay 510 ngudi bi s6t rét. Trong
s6 st rét ¢6 15 nguoi sot rét ac tinh. Trong s6 s6t rét ac tinh c6 5 ngudi chét.
a) Tim ty 1é s6t rét thuong.
b) Tim ty 1& chét cia sét rét ac tinh.
Giai:
Goi T 1a sé6t rét thudng.
A 1a s6t rét ac tinh
C 1a chét

a) P(T)= 51015

=0,099

b) P(C/A)=1—55—=0,333.

Can phan biét véi P(C) = 3 =0,001.

P(C/S)=—5—=O,0098
510

trong d6 S 12 s6t rét néi chung.

2. Xac suat sinh con trai bang 0,514.

a) Tim xac suit sinh bang duge con trai ¢ lan sinh thi 4.
b) Tim xac suit sinh duge 3 con déu la gai.

¢} Tim xac suit sinh dude 3 con c6 it nhat mot gai.
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Giai:
Goi T, la sinh con trai ¢ lan i.
G, 1a sinh con gai 6 14n i.
A, ]2 sinh bing dugc trai 6 lan 4.
B la sinh dugc 3 con gai.
C la sinh duge 3 con c6 it nhit mdt gal.
a) PA) = P(G, G, G, T, = P(Gy) P(G,) PGy P(T)
=0,486° x 0,514 = 0,059.
b) P(B) = P(C, G, G;) = P(G,) P(Gy) P(Gy)
= 0,486° = 0,115.
) P(C) =PG,wGuG)=pt Pt
=1-p,=1-P(T, T, Ty
= 1_P(T,) P(T,) P(Ty = 1 0,514" = 0,864,
trong d6 p, 14 xac suit sinh 3 con ¢6 1 la gal.
3. Trong mot hop thude cip cliu c6 100 6ng thude tiém, trong d6 co 10 ong
Atropin. Ly nglu nhién 1dn lugt 3 8ng thudc.Tim xac suit sao cho 1ay dugc:
a) 3 6ng Atropin.
b) 2 dng Atropin.
Giai:
Goi A, la lily duge 8ng Atropin 4 lan i.
A la 18y dugc 3 dng Atropin.
B 12 14y 3 6ng duge 2 Sng Atropin.
a) P(A)=P(A, Ay Ag)=P(A) P(Ay /A P(A /A Ay)

1093 _0.0007.
10099 98

b) P(B)= P(A Ay A; +A A, A; + AAAy)
= P(A; A, Ay +P (A By A) +P (A Ay Ay)
= P(A)xP(A,/A)XP(A;/AjAy)+
P(A;) x P(A, /A x P(A3/ AjA) +...

10 9 9 10 9 9 9 10 9
o A A Y T T = 0,025,
100 99 98 100 99 98 100 99 98
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C6 thé tinh cach khac. Lay méu khong lip, khéng thi tu 13 t8 hop khéng lip

3
P(A) = 20 Clo _ = 0,0007, P(B)=—
Cioo Cioo

C%XC%
———=0,025

Nhan xét : P(A), P(B) rdt nhé cho nén khéng duge 18y thude ngiu nhién.

4. Ba bac si déc lap nhau kham bénh. Xac suit chin doan sai ctia cac bac si
tuong ing bang 0,05, 0,1 v 0,15. Ba ngusi da kham cho mét bénh nhan. Tim xéc
sudt sao cho

a) Khéng ai chan doan sai.

b) Khéng ai chan doan dung.

¢) I nhat mét ngudi chan doan ding.
Giai;

Goi A, 12 bac s1 thi i chdn doéan ding.

A 13 khéng ai chan doan sai ; B 1a khéng ai chin doan ding ; C la it nhat mot
ngudi chin doan dung.

a) P(AA)y=P(A A, A;)=P(A) P(A,)P(A;) =095x09x0,85=0,72675,
b) P(B)=P(A, A, Ay )=P(A)) P(A,)P(A;) =0,05x0,1x0,15=000075.
c) P(C)= P(A;UA, UA;) =p,+p, +Ps,

trong d6 p; 1a xéc suét ¢6 1 ngudi ding.

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

Nhén xét: Sau héi chan thuéng didu tri theo chin doan ctia s qua ban céac bac

si néu trinh dé cac bac si ddng déu. Ngudc lai, sé diéu tri theo chdn doan clia ngudi
giol nhat.

5. Mdt bac si ¢6 kha nang xac dinh ding tridu ching véi xac sudt 0,9. Kha
ning chian doan ding bénh vdi di€u kién di x4c dinh ddng triéu chiing bang 0,8.

Khi diéu tri, mic du @i xac dinh ding triéu ching va chan doan ding bénh, kha
nang khdi bang 0,95.

Tim xac sudt khéng khéi cia ngudi bénh khi kham va didu tri bac si trén,
Giai:
Goi T la xac dinh ding triéu chimg.
Bla ché’n doan ding bénh.
K la diéu tri khoi.
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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)

=0,9 x 0,8 x 0,95 = 0,684
P(K)=1-PE)=1-0,684=0,316.

Chu y: Trong thuyc t& 1am sang cb trudng hop chan doan sai bénh hoic chan
do4n khong ra bénh ma didu tri khéi. Diéu nay nén quan niém 1a rat hiém gip.

(6 bac si cho ring chi ¢6 kha nang chin doan ding bénh 95% cac trudng hop
nhung dam bao rang kha nang chiia khoi cac bénh nhén d&n kham va diéu tri 99%
chc trudng hop. Diéu nay c6 ding khong ?

2.4. Cong thitc xac suit toan phan

Gia st A 1a mét hién tuong ngiu phién nao ddy, khi tinh P(A) theo phudng
phéap déng kha nang nhung khong tinh duge. Can xay dung edng thuc tinh.

Gia su E,, E,, ..., E, 12 nhém ddy du cac hién tugng, nghia la:

E’i¢¢' Vl:ﬁ ) Ei('\Ej=¢ Vi;tj:i:; ., JE. =0Q.

o n n ] E, /
Khidé: A=AnQ=An(UE)=w(ANE)) / /
i=l i=1
. . SRGL
Do dé: P(A)=P{_L_)](A0Ei)}=ZP(AﬁEi) L

Vay P(A)=D P(E)P(A/E)

=1
Cong thiic trén duge goi ta cong thiic xac suat toan phan.
Muén tim xac suit P(A) cdn liy tdng cac xac sudt ting phin cua

Céng thic trén cing dudc hiéu 13 xac sudt déng kha nang hofic la xac suit

trung binh c6 trong lugng clia cac xac sudt PA/E) vél 1= Ln.

2.5. Cong thitc xac suit Bayes /@l

P(AE;) = P(A)P(E; / A)= P(E)P(A/E)) [

Néu P(A) # 0, dan dén




P(E;)P(A/E,)

P(E, /A)= o)

P(E)P(A/E,) . —

Vay P(E, /A)= Li=1n.

D PENPA/E)

=1
Céng thic trén do Bayes lap ra nén mang tén 6ng. Ngoai ra, do dang cua cong

thitc nén cling duge goi 1 ebng thic xac sust cac gia thiét.

n
T cong thiic trén suy ra Z P(E, /A)=1
i=1

Déndén P(A/B) =1-P(A/B)

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

n
Chay: Do Y P(E;/A)=1 nén:

P(A)=) P(ANE)) =) P(A)x P(E; /A)=P(A)

i=I i=1
Vay khéng tinh duge P(A) theo phuong phap nay.
Vi du:

6. Diéu tri tuong ing phuong phapl, phuong phép 2, phudng phap 3 choe 5000,
3000 va 2000 bénh nhan. Xac suit khéi ciia cac phudng phap tuong Gng bang 0,85;
0,9 va 0,95.

a) Tim xac suat khéi cia ba phuong phap khi didu tri riéng ré ting phuong
phap cho bénh nhan.

b} Diéu tri mét trong ba phudng phap cho bénh nhan da khdi, tim ty 1& diéu tri
cua titng phuong phap.

¢) Tim x4c suat khoi khi diéu tri phéi hgp ba phuong phap cho bénh nhan.
Giai:
Goi E; la diéu tri phuong phép thit i cho bénh nhan, i=13.
A 1a diéu tri khéi.
Téng s6 bénh nhan diéu tri ba phuong phap bang 10.000 ngudi.
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- 000
P9 o5 pe,)- 3000 o5 pegy)m 2000
10.000 10.000 10.000

P(A/E)=085  P(A/E,)=0,9  P(A/E;)=0,95.

=0,2

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

i=1
=0,5x0,85+0,3x0,9+0,2x 0,95 =0,8805.

C6 thé hidu P(A) 12 xac suit dong kha nang, 13 ty 1é gitta 88 ngudi khoi khi
diéu tri béi ba phuong phap va téng s8 ngudi diéu tri cua ba phuong phap. Cing c6
thé hidu P(A) la xac suit trung binh cé trong lugng clia cac xac sudt khoi cua ting
phuong phap.

P(EDPA/E]) 0,5x0,85 _

b) P(E/A)= 0,48
) PEETA) P(A) 0,885
P(E, /A)= P(E;)P(A/Ey) _0.3x0.9 o+ o
P(A) 0,885
P(E, /)= P(E5)P(A /E;) _0.2x0,95
P(A) 0,885

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

i=l

¢) D61 tén goi cac hién tugng dé tinh toan thuin tién hon.

Goi A, 13 hién tuong khéi ciia phuong phap didu tri thiti, i=1,3.

Diéu tri phéi hgp ba phudng phap thi mét phuong phap diéu tri khoi hay hai
phuong phap diéu tri khéi hay cA ba phuong phap diéu tri khoi, bénh nhan sé
khéi. Hay néi cach khac bénh nhan sé khoi khi it nhit mét trong ba phudng phap
diéu tri khoi.

Goi F 1a hién tugng khéi khi diéu tri phdi hgp ba phuong phap.

trong d6 p, 14 xac sufit khoi khi diéu tri 3 phuong phap ¢6 i phuong phap khoi

P(F)=1-P(A,A,A,)=1-P(A)P(A,)P(A,)
=1-0,15% 0,1 x 0,05 = 0,99925.

7. Ty 18 bénh B tai mét dia phuong bing 0,02. Dung mét phan dng gitp chin
doan, nfu ngudi bi bénh thi phan Ung duong tinh 95%; néu ngudi khéng bi bénh
thi phan ing duong tinh 10%.
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a) Tim x4c suit duong tinh caa phan tng.

b) Mét nguoi lam phan {ng thay ducng tinh, tim xac suit sao cho dé 1a nguoi
bi bénh.

c¢) Tim xéc sudt chin doan ding ciia phan tng.
Giai:
Goi « 12 phép thit duong tinh A hay 4m tinh A
B 12 phép thi xac dinh ¢6 bénh B hay khéng bénh B
e 14 phép thu x4c dinh dung P hay sai §
T4 chite y t& thé gidi quy ude goi:
P(A/B) 12 d6 nhay.

(A /B 12 d6 dac hiéu.

(B/X la gia tri cha phan ing 4m tinh.

P(B/A) la gia tri cua phan dng duong tinh.
PMD) 14 giA tri cua phan ung.

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 (ing 13 gia tri trung binh cta dd nhay va d6 dac hiéu
hodc gid tri trung binh cua gia tri duong tinh va gia tri 4m 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.

b) P(B/A)= P(BEX;’B) = 0’%21"107’95 =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,
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8. Tai mét dia phudng ty 1& bi bénh B bing 0,05. Diing mét phan ung giup
chin doan, nfu phan @ng dudng tinh thi bi bénh 20%: néu phan ng 4m tinh thi bi
bénh 1,25%.

a) Tim xAc suit dudng tinh cua phan dng.
b) Tim d6 nhay, d6 dac hiéu ciia phan ing.

c} Tim x4c suét sal cia phan tng.

Giai:
Ky hiéu cac hién tugng nhu vi du 7.
a) P(B) = 0,05 P(B/A) = 0,2 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
P(A) = 0,05-0,0125 0.2
0,2-0,0125
b) P(A/B)= P(A)P(B/A) _0,2x0,2 0.8
P(B) 0,05
PG /) P(AYP(B/A) _ 0,8x0,9875 _ 0.832
P(B) 0,95

¢) P(S)=P(AB)+P(AB)
=P(A)P(B/A)+P(A)P(B/A)

=0,2x0,8+0,8x0,0125
= 0,17

Nhan xét:

» T cong thiic xac suit toan phan cua P(B), giai ngude lai s& tim dude P(A).

» (6 thé tinh P(S) dua vao P(D).

Dé giai cac bai toan xac suit d3 khé khan, cdn doc k¥ dau bai, dat tén cac hién
tugng va st dung céng thiic tinh xac suit phd hop véi bai da cho.
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CAU HOI TU LUGNG GIA
Hay chon mét két qua dung.

1. Diéu tri 1 bénh béi phuong phap 1, 11, 111, IV thay ty 16 khéi tuong ling bang
0,6; 0,7, 0,8 va 0,85.

Diéu tri cho 4 bénh nhan, méi ngudi mdt cach, tim xac suat sao cho cé tir 1 dén
3 ngudi khoi. ‘
K&t qua:
A. 00,0486 B. 0,9964 C. 0,2892 D. 07108 E. sd khac

2, Ty lé diéu tri phuong phap I, IT, 111, IV tuong Ung bang : 0,2; 0,25; 0,25; 0,3.
Xac sudit khéi cua cac phuong phap tuong Gng bing : 0,75; 0,82; 0,84; 0,8. Mét
ngudi diéu tri mét trong 4 phuong phap di khéi, tim xac suit sao cho ngudi dé
duge diéu tri khoi boi phuong phap I11.

Két quas
A.0,188%5 B. 0,8 C. 00,2625 D.0,31125 E. s8¢ khac

3. Dung mét phan ing chan doan bénh, phan ung c6 dé nhay bang 0,84 va
gia tri 4m tinh bang 0,968. Biét gia tri cla phan ing biang 0,852, tim gia tri
duong tinh.

Két qua;
A 0,854.118 B. 0,504 C.0,25 D. 0,852 E. s6 khac.

4. Kiém tra lai nhiing ngudi chén doan bi bénh & bénh vién I, II tuvén dudi
thdy tudng tng 90% va 96% bi bénh. Xac sudt khéi trudc kiém tra ctia 2 bénh vién
tuong Tfing bang 0,955 va 0,94.

Tim xac suat khoi caa hai bénh vién sau ki€m tra, biét ring s8 ngusi bi bénh
sau kiém tra cla bénh vién I bang 5/3 bénh vién IL.

Két qua:
A. 0,945.3125 B. 0,875.5875 C.0,953.0875 D.0,949.375 E. s0 khac.
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Bai 3
QUY LUAT XAC SUAT CUA PAI LUGNG
NGAU NHIEN LIEN TUC

MyC 'nEu : 5 ek e it
l Tn‘nh bay dwdc_bon quy Zuﬁt xac suéft cia dru lwdng ng&u nhu?n hén'tuc

 (Chudn, Khi binh, phuong 1, Student FLsher-Snedecor) |
2. Tra duge cdc gm tri t6i han ' e

Cac dai lugng ngiu nhién dudc chia thanh hai loai : dai lugng ngéu nhién roi
rac va dai lugng ngau nhién lién tyc.

Dai lugng nglu nhién X duge goi 1a rdi rac néu X nhancacgia tri0, 1, 2, ..

S6 con cua 1 gia dinh, s& ngudi bi bénh trong n ngucl dén kham, s6 bénh nhén

diéu tri khoi trong thang hay nam, s6 héng cAu, s8 bach ciu cua mét nguoi la
nhiing dai lugng ngiu nhién roi rac.

Dai lugng ngau nhién X dudc goi 1a dai luong ngau nhién lién tuc néu X nhan
gia tri tuy y trong doan [a, b].

Mot ngudi c6 chiéu cao 160 cm la ngudi c6 chiéu cao do dudgc ti trén 159,5 cm
dén dudi 160,5 cm néu chip nhan sai léch 0,5 cm. Nhu vay chiéu cao la dai lugng
ngiu nhién lién tuc. Tuong tu nhu chiéu cao, can nang, cac kich thuée do dugc cua
o thé, clia cac cd quan ndi tang ... 1a cac dai lugng ngau nhién lién tuc.

1. HAM MAT PO XAC SUAT VA HAM PHAN PHOI XAC SUAT
1.1. Ham mat d xac suat

Ham f(x) dudc goi la ham mdt d¢ xdc sudt cua dai luong ngdu nhién lién tuc
X néu:

+ f(x) 2 0 YxeR

a0
+ [ f00dx = P{-o0 <X <+ao} =1.

—0

3-XSTHONG KE (BYT)
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Cho f(x)z-—]—-e

I ; e 2 dx=1 (Tich phan Laplace)
L

—

Vay ham dé cho 1a ham mat.dd xac suit cia dai lugng ngéu nhién X nao day.

(x-b)?
| _(x-by

av2mw

Tuong tu f(x)= e 2 , trong dé a > 0 va b 14 cac tham s6, ciing 14 ham

mat d§ xac suit cia mot dai lugng nglu nhién lién tuc.
Chu y: Ngudi ta thuong ky hiéu ham ™ = exp(—x)

1.2, Ham phéan phéi xac suat
Gia su f(x) 1a ham mat dd xac suit cha dai lugng ngiu nhién X,

X
F(x)= _[ f(t)dv dugc goi la ham phén phii xde sudt ciia dai luong ngdu nhién X

— o0

Nhan théy F(x) 1a tich phan phu thuge can trén cho nén né la nguyén ham caa
f(x). D6 chinh 1a méi lién hé giita ham phén phdi xac sust va ham mat d¢ xac suét.

Ham phén phéi xac suat F(x) c6 mdt s8 tinh chit sau :
F(~ ) = 0; F(+xw) = 1
F(x) 1a ham tang vi fx) 2 0 vxcR

F(x) 1a ham lién tuc bén trai.

2. CAC PAC TRUNG CUA DAI LUONG NGAU NHIEN

2.1. Trung binh 1y thuyét (Ky vong toan hoc)

Trung binh 1y thuyét cha dai lugng ngiu nhién X ky hiéu 1a MX, gia tri cta né
ky higu la p, duge xac dinh nhu sau:

;pixi X 14 dai lugng ngau nhién rot rac véi p, = P{X = xi}.
MX={"
+o0
j xf(x)dx X la dai ong nglu nhién lién tuc, f(x) 13 ham mat do
-0 xXAac sut.
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MX la hang s6 xac dinh clia dai lugng ngau nhién. N6 cho biét tAm phén phm
cua dai lugng nghu nhién.

= Ube lugng diém cua MX

Khi khéng bist MX, 14y MX ~X va dude goi 1a uée ludng diém cha MX. Usc
lugng diém rat thuan lgi trong st dung.

» Usc luong khoang etia MX
Ky hiéu sai s6 gifta MX va X 12 8,

o /2) — bigt DX = o>

Vo

in—-lLa/2)

IMX -%|<8,, 8, = .
2 khéng bigt DX
Jn

Trong biéu thiic trén t(w/2) tra trong bang chuén tic (bang 1), t(n — 1; a/2) tra
trong bang Student (bang 2), DX 14 phuong sai chuén. Bo tri s§ tuyét ddi dude ude
lugng khoang

X—8, sMX<X+9,

X + 8, duge gr:;i 12 khoang tin cay mic 1 - a. caa MX.

Vi du:

Can cac vat cé khéi lugng tir 50g — 200g, mét cln cb sai 614 :

§=+DX =0,045g. Can mdt vat ba lan dude cac két qua : 87,32g; 87,27g;
87,39g. Gi4 tri trung binh ctia ba 14n cén la:

X = %(87, 27+87,32+87,39)=87,327¢

0, =1,96 9—’9-‘~1~5—=0,051

NG
Khoi lugng ding caa vat MX =X =87,327¢g
Udce lugng khoang cua vat dé:

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

2.2. Phuong sai va D6 1éch chuin

* Phuong sai 1y thuyét cia dai ludng ngdu nhién X ky hiédu 13 DX, gla tri cua
né ky hiéu 1a ¢®, duge xac dinh nhv sau:

35



X la dai lugng ngau nhién rdi rac,

[ n
'Zpi(xi—MX)z p,=P{X=x).
i=1
Dx =< l _
e 5 X 1a dai lugng ngau nhién lién tuc,
I fFix)(x - MX)” dx f(x) 14 hAm mat d6 xac suit cua X.

Phuong sai 1a hing s6 dic trung cho d6 tan man cua cac gia tri cua dai luong
ngiu nhién.

Uée lugng cha DX

DX = s2 1a udc lugng diém cha DX

2 T
DX e (n —bsy ; (n—Dsj la wée lugng khoang cia Dx, trong d6 si
gin-La/2) q(n-1;1-0/2)

12 phuong sai thuc nghiém, q(n -1; &/2) va qn — 1; 1- &/2) 1a gia tri tra bang
khi binh phuong.

* D5 léch chudn _

6 =vDX dugc goi 12 d6 léch tiéu chudn clia dai lugng nghu nhién X.

Khi khéng biét DX thudng ldy o ~ s, 14 wéc lugng diém cla d6 léch chudn,

6 € [s -8, ; s + 8] 1a ude higng khoang ctia d6 léch chudn, trong dé

d; =t{a/ 2).—5— . $+8; dudge goi 14 khoang tin cay miic 1-o cia dd léch chuén.

v2n

Ngoai cac hing s8 MX, DX dic trung cho dai lugng ngiu nhién, mémen bac k
cua dai lugng ngiu nhién duge xac dinh nhu sau:

n
M(X -MX)* =3 p; (x; ~MX)¥ véi X 12 dai lugng ngiu nhién rdi rac.
i1
k = 3, mé men bac 3 cho 49 nhon cla dai luong ngiu nhién.

k = 4, mb men béc 4 cho hé s6 ddi xting ctia dai lugng ngiu nhién.

3. QUY LUAT CHUAN (GAUSS - LAPLACE)
Quy luat chudn do Gauss, Laplace nghién citu dau tién.
3.1. Dinh nghia

Bai lwdng ngau nhién X lién tuc, nhén gid tri trén R duge goi la ¢o quy lugt
chudn, goi tit la dai lugng ngdu nhién chuén hay bién chudn vdi tham sé pva o’
néu ham mat d6 xdc sudt ciia X c6 dang:
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_ ey

1 , a1 ew
e 20 , trong d6 MX = p; DX = 52 14 cic tham s da biét.

av2n
Khi p = 0, o % = 1, dai lugng nglu nhién X dude goi 1a chuan tic. Nhu vay
chuén tic 1a chuin c6 tham s6 déc biét 0 va 1.
Cac dai luong binh thudng trong sinh, y hoc thudng c6 quy luét chuan. Dan
dén ky hidu X chudn véi p va o? nhu sau X : N (, %) va chudn tac1laX: N (0; 1).

f(x)=

3.2. Cac dac trung cta quy luit chudn
Giasit X:N(u;o?) thi MX=p, DX=o?
Giast X :N(@O;l) thi MX=0, DX=I

+oo 2
1 X
That vay MX = | —= x exp(— —)dx =0
_O'[o V2n P
Do ham 14y tich phén 14 ham 1&, mién tich phan d6i xing.

1 +0 2 xz
DX = X° exp| - — jdx
\/ﬁ_! p[ 2}

v a]

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

X x2 1 7% 2
DX = Iim | - exp| -—— +— Jexp| —dx=1
a——e| 2T P 2 \N2m uj P
b—a+u a @«
3.3. Tra bang

X
Kyhigu  [(x)= [ f(t)dt=P{—0<X<x}

I1(x) 12 ham phan phéi x4c suét cla dai lugng ngiu nhién chuén tic

¥}

X

X:N(0; 1) véi f(x):-lwe“i

N2
Tich phan n(x) 14y cac gia tri x tit 0 d&n 4,5 1ap dude bang n(x) (bang 1).
Trong cac sach déi khi 1ap bang $(x) véi

$)= [fde=P{-x<X<x]
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= . 1
dan dén TI(x)=0,5 +5¢)(x)

= X:N(0;1)

[{-x)=1-TI(x)

P{a <x<b}=TI(b)-TI(a)

P{x>b} =1-P{-w<x<b}=1~TI(b)

= X:N{u o9
P{ansb}zP{a—“s"_”sb_“}z
[a) 0 4]
b~ -
=N -nd=E,
(8]

Dua vao bang TI(x) tra duge

[1(1) = 0,8413
11(2) = 0,9772
I(3) = 0,99865

3.4. Thang phan loai

[I(-1) =1 TI(}) = 0,1587
H(-2) =1 - T1(2) =0,0228
II{(-3) = 1-TI(3) =0,00135

u—3c p - 2c T m u+o n+ 20
X:N(O: 1): -3 _2 1 0 1 2
I{x) 0,00135 0,0228 0,1587 0,5 0,8413 09772
Rat thap thép hoi thdp trung binh hai cao cao
0,00135 0,02145 | 0,1359 | 4— 06826 _ 0,1359 0.02145
4——— Hoithdp dén hdicao —»
0,8544
- Théap dén cao »
0,9973

Thang phén loai eta X : N(0, 1)
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Vi du:
Goi X 13 ap luc déng mach phéi thi tAm truong ngud binh thudng (mm Hg).
Nghién ctiu da thu dude s6 liéu vdi tan sudt tuong Gng sau:

X, 2 3 4 5 6 7 8 9 >
m 1 4 7 8 2 5 2 1 30
o | 0033 | 0133 | 0233 | 0267 | 0067 | 0,167 | 0067 | 0033 | 1

}r' b

0,267

0,233

0,167

D6 thi dudng cong tan suit chuin 1am tron

Lam tron dudng gip khic néi cac dinh tin suit tuong Gng v6i cac gia tri x;
dude dudng cong gan vdi dudng cong ciia ham mat 4o xac suét chuén:

fx) = 1 exp S x-51?
1,742n 2x1,7% |’

trong d6 =X = 5,1, 6° x5’ =1,77,

Duya vao tinh chuén dé tinh cac sai s6 8,, 8,, ; va cac khoang tin cay cua P(A),
MX va vDX.

Céc bai toan so sanh trung binh 1§ thuyét hay so sanh phudng sai cua hai dai
lugng nghu nhién ciing dude tién hanh trén cd s6 gia thiét cac dai lugng ngau
nhién ¢6 quy luat chuén.

3.5. Quy luat log chuin

» Dai luong nglu nhién X (bién ngiu nhién X) duge goi 1a c¢6 quy luat In
chudn véi tham s6 p va o ?néu Y = In X ¢6 quy luat chudn : N(u,o *) véi MY =y,

2
Khidé MX zcxp(p+9-2—) DX = (exp o’ —1).exp(2p+02)

39



= P{aSXSb}:P(lnaSYslnb)
:H(lnbmpj_n(lna—p)
o o
Vi du:

Goi X la ap luc tdm thu déng mach phéi bénh nhén hep hai 14, X = 72, 4mmHg
s2=30,49.Y =InX , Y : N(4,18;0,46?)

0,2116
2

MX =exp(4,18+ }y=72,66

DX = [exp(0,2116)~1]exp(2x4,18+0,2116) = 35,272

4. CAC QUY LUAT KHAC
4.1. Ham Gamma
Ham Gamma, ky hiéu 1a ['(n), c6 biéu thic sau:

I'(n) = Ic"x x"dx.
0

Ung véi cac gid tri n < 2, I'(n) dude cho trong mdt bang. Vi du I'(l)= 1,
I'(1,46) = 0,8856, I'(2)=1.

Ung véi cac gia trin > 2, I'(n) dudc tinh xap xi theo coéng thiic

F(n)=(n-HI'"(n-1).

Véi n nguyén dudng thi I'(n)= n!

Véin du lén, I'(n) duge tinh theo cong thitc sau:

[(n)=n""v2x /vn.

4.2, Quy luat khi binh phuong y®
* Dinhly1
Gia su X, X,, ..., X, 13 n dai luong ngiu nhién chuin tic déc lap thi

n
Q, =D X! 12 dai lugng nhiu nhién %% véi n bac tu do
i=1
X, 12 bién chuén téc thi Q; = X} 1a mét bién x2véi 1 bac ty do.

Chia n gia tri nghién cdu thanh k hang, ¢6 k —1 bac tu do.
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Chia n gia tri nghién ciu thanh k hang va 1 cot, ¢6 (k - 1) - 1) bac tu do.

= Q, 1a dai luong ngiu nhién c6 quy luat x* véi n bac ty do, khi d6 ham mat
d6 xéac suat clia Q,, c6 biéu thie sau:

fR)=—73—¢
2M217(n /1 2)

4.3. Quy luat Student (Gosset W.S)
= Dinhly 2 ‘

Gia st X 1a dai luong ngiu nhién chudn téc doe lap véi Q, 1a dai lugng ngau
nhién y* v6i n bac ty do thi

X . z A o o o
T, = 12 dai lugng ngau nhién ¢6 quy luat Student véi n bac tu do.
L]
N n

Khin —»> «, T,= T:N(, 1)

= T, la dai lugng nghu nhién c6 quy luat Student véi n bac tu do. Khi do ham
mat dé xac sudt cia T, c6 biéu thic sau:

I\(n + 1 J 1

n.* LT

f(x) = ——2 z [1+"—-] (xcR).

2 1 n
()
2 2
4.4. Quy luat Fisher - Snedecor
* Dinhly3

=

Gia st Q, 1a dai lugng nghu nhién x* véi n, bac ty do ddc lap véi Q, la dai
lugng ngau nhién y* vdi n, bac tu do thi:

F =Q“l:9_“i

.1y

.
]a dai lugng nglu nhién c6 quy luat Fisher—Snedecor véi n; va n, bac ty do.
Fﬂ|-ﬂ2 1a dai lugng ngiu nhién c6 quy luat Fisher-Snedecor véi n,, n, béac tu

L - . - - a” 3 P T4 P
do. Khi d6 ham mét d xéac sudt cua F, . c6 biéu thic sau:

n n
rl ™y e n
33 (a8

T

f(x)=
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5. GIA TR1 TOI HAN

Hién tugng A c¢é6 P(A) > 0,95, khi thuc hién phép thli, A hdu nhu chéic chin
xudt hién,

Hién tugng B c6 P(B) < 0,05, khi thuc hién phép thit, B hdu nhu chic chén
khéng xuéat hién.

Nhiing khang dinh trén khéng phai 1a cac dinh 1§ hoan toan dung ma chi 1
cac quyét dinh ding nbiéu, sai it.

Trong cac bai toan kiém dinh gia thiét théng ké cin quyét dinh chdp nhan gia
thiét dua ra hay bac bd gidi thiét d6. Khi d6 dua vio miic ¥ nghia ctia x4c suit dé
xac dinh mét gia tri, cin et vao gia tri nay ma quyét dinh chap nhan hay bac bo
gia thiét théng ké. Gia tri ndy dude goi 1a gia tri t6i han. Chon mitc xac suat o la
5% ho#dc 1% s€ ¢6 gia tri téi han mic 95% hay 99%. Mai quy luat xac sudt cé cac
gié tri t61 han riéng.

5.1. Quy luat chuin tie T: N 0;1)
* P{-w<T<+oo} = P{-w<T<t{o)} + P{T > t(ex)}

Néu xac dinh duge t(a) sao cho P{T>t(a)} =« thi t(a) duge goi 1 gia tri t6i

han mdt phia mic 1 — o

1-a o
J Lititiiiiw T N@©; 1)
0 t{ot)

Chép nhan Béac bd

* P <T<+of=P{ [T|<t(a/2)}+P{ [T|>1a/2)}

Néu xac dinh duge t(a/2) sao cho P{ |T| >t{a/ 2)} = o thi t(a/2) duge got 1a gia

tri téi han 2 phia mtc 1 -«

al/2 1-a of2
710 | WAV . :
/////T | |//z;/' TON@©;1)
~ tH{w/2) 0 t(c/2)
Bac bd Chap nhan Béac bd

t(a), t(a/2) tra ¢ chi din 2 bang 1.
Vidu t(0,05) = 1,6449; t(0,05/2) = 1,96; t(0,1/2) = £(0,05).

5.2. Quy luit Student T,
" P{-w<T, <+w}=P{~0<T, <ttma)} + P{T, > t(n;00)}
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Néu xac dinh duge t(n;o) sao cho P{T, > t(n;o)} = o thi tln; o) duge goi 1a gia tr
t61 han mét phia mae 1 —«

j—o o

| L e T,

| I
0 tn; a)
Chap nhan Bac bo

 P{-wo<T, <+wo}=P{ [T,|<tma/2}+P{ [T,[>tme/2)}

Né&u xac dinh dugce t{n; o/2) sao cho P{ \Tn| >t(na/ 2)} =q thi t(n; o/2) duge gol

la gia tri t61 han hal phia mic 1 -«

/2 1-a af2
. | Vs Th
i | 177777
—n; a/2} 0 t(n; a/2)
Bac bd Chap nhan Bac bd

t(n:o) va t(n; o/2) tra ¢ bang 2.
Vi du: t(1; 0,05) =6,314
t(1;0,05/2) = 12,7086; t(61; 0,1/2) = t(61; 0,05) = 1,645.
5.3. Quy luat khi binh phuwong Q,
P{0<Q, <+w} =P{0<Q, <gqma)}+P{Q, > q(n )}

Néu xac dinh duge q(n;a) sao cho P{ Q, > q(n;a)} = thi g(n;o) duge goi la ga
tri t61 han mtc 1 —

1-a o
| W22/
i v Qp
0 q(n; o)
Chép nhan Bac bd

q(n;o) tra & bang 3. Vi du q(1; 0,05) = 3,841; q(2; 0,01) = 9,210.
5.4, Quy luit Fisher — Snedecor k|

1Rz

P{ 0<F, o, <+oo} = P{OSF,,M2 Sf(nl,nz;a)}wLP { Fy o, >f(nl.n2;a)}

n!,n

Néu xac dinh duge f(n,, n,; o) sao cho P{ F , > f(nl,nzzcx)} =q thi f(n,, n, o)

dudc goi la gia tri t6i han miic 1 —a.
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1-a o

| s &
I v Fan,

0 f(n,,n,: 1)

Chép nhan Bac bo
f(n,, ny; o) v6i @ = 0,05 tra g bang 4.
Vi du
f(10; 1; 0,05) = 242, n, tra ¢ ¢t, n, tra 8 hang.

Céc gia tri trén mét cot khong tuyén tinh cho nén khéng néi suy ma 14y gia tri
gan nhat: f(I; 34; 0,05)~f(; 30, 0, 05)=4,17

f(l; 35, 0,05)=f(l; 40; 0,05)=4,08

Céc gia tri trén mét hang xem 1a tuyén tinh cho nén ndl1 suy cac gia tri khong
c6 trong bang. Vi du can tra f(12; 1; 0,05)

f1s: 1; 0,05)=246}

n, : téng 5 bac, gia tri f tang 4
f(10; 1; 0,05)=242 ! g 5 bac, g1 g

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

hosc £(12; 1; 0,05) = f(15; 1: 0,05)—3x%=243,6.

5.5. Tra ngugc

Gia sl can tra t(0,15). Gha tri ndy khéng c6 trong bang gia tri téi han t(a). Cé
thé dya vao bang I(x) dé tim t(o) khi bidt o.

Gia stt X 1a dai lugng ngiu nhién, X : N(©G;1).
P{-—oo <X< x} =I1(x) =p. Nhu vay cho x, tim dugc p trong bang I1(x).
Gia stt T 1a dai lugng nglu nhién, T : N(0;1).
P{T>ua)}=a
P{T < t(o)} =TI{t(a)) = |~
Patl-a=p p=1I{t{a)) & t{ex) = x.
Nhu vay cho «, tim duge t(«) trong bang I1(x) nhd tra nguac.
Khia>0,5 p=1-a =II{t{a)) khéng c6 trong bang.
TI(x) = o0 =1 -TI(1(at)) = [T(-1(x)).
Vay W) =-x.
Tra t(a/2) nhu tra t(at). Khi d6 o chinh 13 gla tri a/2.



Vi du:
s Tra t(0,15).
a=0,15. p=1-0,15=0,85=11(1,04)
t(0,15) = 1,04,
» Tra t{(0,15/2)
o =0,15/2 =0,075. p=1-0,075= 0,925 =T1(1,44)
1(0,075) = t(0,15/2) = 1,44.
= Tra t(0,6)
o =0,6. 0,6 = I1(0,25)
t(0,6) = -0,25.

CAU HOI TU LUGNG GIA
Hay chon mét két qua dung.

1. Goi X la chiéu cao nam thanh nién Viét Nam (dviem), X : N(u,6% véi u =
163,72 va o® = 4,672 Po chiéu cao mdt nam thanh nién, tim xac suit sao cho chiéu
cao ngudi dé6 nAm trong khoang [156,248; 171,192].

Két qua:
A, 0,1096 B. 0,9452 C. 0,8904 D. 0,0548 E. s6 khac.

2. S6 luong héng ciu trong méau ngoai vi (dv: T/) 1a dai lugng ngau nhién
chudn véi pu = 5,05 va 6® = 0,382, Dém hdng cdu cho 4673 ngudi, c6 bao nhiéu ngudi
c6 s6 hong ciu trén 6T/

Két qua:
Al B. 29 C. 312 D.6 E. s8 khac.
3. Gia st T 1a dai lugng ngéu nhién chudn : N(0;1). Hay cho bi€t £(0,06/2).
Két qua:
A. 0,5239 B. 0,5120 C.-1,88 D. 1,88 E. sﬁ'kh.élc.
4. Gia su T la dai lugng nglu nhién chuén tac. Hiy cho biét t(0,56).
Két qua:
A.-0,15 B. 0,7123 C.0,15 D.-0,7123 E. s8 khac.

45



Bai4
‘QUY LUAT XAC SUAT CUA PAI LUONG
NGAU NHIEN ROI RAC

MUCTIEU & A BRAIA
L. Trinh bay dwdc bon quy luﬁt xczc su& (th thwc, Pozsson, Swu bé;, Ba thwc)
'quy ﬁzdt B
3. Gidi du’dc bai todn xdc suGt cé quy lu(it nht tluz’c

2 Trmh bay duo’c y nghm '_cua

Dai lugng ngéu nhién lién tuc thudng gap la dai lugng ngdu nhién c6 quy luat
chuén ho#c Student hodc khi binh phuong. Céc dai lugng ngiu nhién rai rac co cac
quy luat xac sudt khac nhau tuy thudc cac phép thi doc lap hay khéng doc lap.
Trong bai nay sé xét cac quy luat xac suit cua dai lugng ngau nhién roi rac hay
gap trong nghién ctu sinh, y hoc.

1. QUY LUAT NHI THUC - BERNOULLI

1.1. Pinh nghia

Thye hién phép thu € n 1an déc lap, hién tugng A c6 xac sudt P(A) = p. Goi X 1a
s6 1an xuat hién A khi thuc hién phép thi n 1an.

Dai luong ngdu nhién X duoc 80t la dai lugng c6 quy ludt nhi thite véi cdc
tham sé'n va p néu:

+ Xnhdncdcgiatri0, 1,2, 3, ..., n

+ PX=r)=Cp"(1-p)" "= B(r, n, p).

Cong thic tinh xac sudt 12 s8 hang téng quat ctia khai trién nhi thic. Déi khi
ky hituq=1-p.
Vi du:

1. Ty 1é bi bénh tai phong kham da khoa bang 0,2. Kham bénh cho 10 nguoti,
tim xac sudt sao cho ¢6 2 ngudi bi bénh.

Kham bénh cho 10 ngudi, ho c6 bi bénh hay khong 1a cac phép thi doc lap.
Goi X la s6 nguoi bi bénh khi kham cho 10 ngudi. X ¢6 quy luat nhi thic véi tham
s6n=10,p=0,2.

46



1
P(X = 2) = Ciyx 0,22 x0,8° =%o,22 x0.8% =0,302.

2. Piéu tri mot bénh co xac suit khoi bang 0,8. Didu tri cho 10 ngudi bénh
trén, tim xac suilt sao cho c6 8 nguai khoi.

Chiia cho 10 ngudi bi bénh khdi hay khéng 14 cac phép thi doc 1ap, Goi X 1a 88
khéi khi chiia cho 10 ngudi. X ¢é quy luat nhi thie v6i tham s6n = 10, p = 0,8.
P(X =8) = Cl;x0,8°x0,2> = 21'0310 88 x0,2% =0,302.

3. Xac suit phan tng thudc khi difu tri khang sinh cho bénh nhéin bing
0,001, Piéu tri cho 100 nguoi, tim x4c suit sao cho ¢6 1 nguol bi phan ing thudc.

Bénh nhan ¢é bi phan (ng thudc hay khong khi diéu tri khang sinh 1a do
thuée va cd dia ngudi bénh. Diéu tri thude cho 100 ngudi bi bénh la cac phép thu
doc 1ap. Goi X 1a sd nguoi bénh bi phan dng thudc khi diéu tri. X ¢é6 quy lujt nhi
thic v6i n = 100 va p = 0,001.

P(X=1) = Cjy0%0,001' x0,999%% = 0,091.

1.2. Tinh chat
1.2.1. Pai lugng ngiu nhién X ¢6 quy luat nhi thite véi tham sé n va p thi:
PO<X<n=1.
That vay:

n
PO<X<n)y=) Clp'(l-p)" " =(p+1-p) "=
r=(

1.2.2. Dai lugng ngau nhién X ¢6 quy luit nhi thdc véi tham s6 n va p thi:
MX = np, DX = npq.
Ching minh

MX = 3 pix; vii o =PX=D=Crpd-p". x =i

n

=) — 0 —1)'1' -p"

o (n

z i(l _p)n—l

i=l( _1)'( _1)I

Il
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n (n—-1)! i-1 i o
) o_iaomP 4- Diti-1=
"o Thaon P (1-p) ati-1=s

-1

MX = np Z C ps(l~p)""_” =np.
s={

DX = > p;(x; —np)’

=0}

n

=2 Cop'(-pI" [ ¥ = 2inp+ (np)’ |

i=0
= Z ( _1)! “ p)n i 2 (I]p)2

i=0

) - ! 2
B ZO - ), Ip'(l~p)”". i(i~1)+np —(np)
-5 n! 1oyt ,
) ; m-dra_zy PP +np-(np)

Dt i~ n-i

= n(n-1)p? Z (“"(?)'(1) = B2 (1= p)™ + np — (py?

n(n-1)p? Z (n- 2)' pi- p)"“”+np (np) viis=1-2
o (n—2-s)!'s

= {np)’ ~ np” + np ~ (np)*

= np(1-p) = npq.
Xétvidul: MX=10x0,2=2,DX=10x 0,2 x 0,8 =1,86.

vidu2: MX=10x0,8=8, DX =10 x 0,8 x 0,2=1,6.
1.2.3. Dai lugng nghu nhién X c6 quy luat nhi thiic véi tham s6 n va p thi:
P(X'=r) 16n nhat khi r = [(n+1)p], trong d6 [...] 12 ham phan nguyén.
Phan nguyén ciia mét s6 1a £6 nguyén 16n nhat nhé hon hay bang s6 d6
Bién X nhén gia tri tit 0 d6n n, ¢6 n + 1 xdc suit.

_______ n! pr(1-p)"T

PX=r) _ (n—r)! r! _{o-r+) p >1

PX=r-D ol o T YT
m_r+niaony ? 4P




Dindénr<(@+Dp. Khir<(n+)pthi PX=r2PX=r-1)
Khir>n+)pthi PX=r)<PX=r-1}..

Vay r = [(n+1)p} thi PX = r) 16n nhat. Khi (n+1)p la s6 nguyén thi P(X=r) =
P(X=r-1) 1a gia trj l6n nhat, r con dugc ky hiéu 12 Mo (Mode).

Didu tri mét bénh ¢6 xac sut khdi bing 0,7. Diéu tri cho 10 ngudi,
Tim xac suit c6 i ngudi khdi, qua d6 tim x4c suét 16n nhat.

Chita cho 10 ngudi khéi hay khéng 1 cac phép thi déc lap. Goi X 1a s6 khoi khi
chiia cho 10 ngudi. X c¢6 quy luat nhi thic véin =10 va p = 0,7.

r=[10+ 10,7 =[7,7]=17
P(X = 0) =C%,.0,7%.0,3'% = 0,000006

P(X =1)=C},.0,7'.0,3° =0,000138

P(X =6) = C%).0,7°.0,3* = 0,200121
P(X =7)=C],.0,77.0,3° =0,2668

P(X =8)=C%,.0,7.0,32 =0,2335 ...
Vay P (X = 7) 16n nhét. X = 7 1a gia tri hay gap nhat.
Xét vidu 1 véin =10, p = 0,2, r = [(10+1)0,2} = 2.
P(X=2) = C2,0,22.0,8% = 0,302 D6 1a gia tri x4c suat 1n nhat.
1.2.4. Dai lugng ngiu nhién X c6 quy luat nhi thic véi tham s6 n va p, khin —» o,

p khéng gin 0 hodc 1 thi bién X ¢6 quy luat nhi thic sé tién t8i quy luat chuin vai
tham sd p = MX = np va ¢* = DX = npq.

ma
P{m sX<my}= > ck pa-p)" ¥

k=n‘l|
=~ n[m2 _np}__n{ml _np]
|/ pg \fl'lpq
Vi du

Piéu tri khang sinh C, cho tré bi vidm nhiém duong hé hap trén do vi khuin cé
ty 1& khoi bang 0,6.

Tim xac suit sao cho diéu tri cho 100 tré co:
a) S& tré khoi ti 55 dén 70 tré.
b) Pung 60 tré khoi.
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Giai:

Diéu tri cho 100 tré 13 céc phép thit dée 1ap.

Goi X 12 86 khdi khi diéu tri cho 100 tré. X 6 quy luat nhi thic véi n = 100 va
p = 0,6.

0
a) P{55<X <70} =3 Clgx 0,6°(1-0,6)!%"
=33

70-100x0,6 55-100x0,6
= I1 -1
J100x0,6x0,4 J100x0,6x0,4

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

b) P{X=60} =C8 06%04%
~P{60-0,5<X <60+0,5}
60,560 59,5-60
=l—[ b —n L]
&5
~I1(0,10)-11(-0,10) = 211(0,1) -1
=2x0,5398 — 1 = 0,0796.

2. QUY LUAT POISSON
2.1. Pinh nghia:

Bai lugng ngdu nhién X duge goi la ¢6 quy ludt Poisson vdi tham s6 A > 0 néy :
+ Xnhéncdegidatri0, 1, 2,.., n.

- oar
A =P(r,A),

e
r!

+ PX=r)=
| !
trong dé: e = lim (1+x)* =2,7182818284590.
]
2.2. Tinh chat

2.2.1. Dai lugng ngau nhién X ¢6 quy luat Poisson véi tham 86 A > O thi
MX=DX=A.

2.2.2, Pai lugng ngiu nhién X cé quy luat nhi thitc véi tham s§ n va p, khin
tién tdi oo va p tién téi 0 sao cho np — A thi dai lugng ngéu nhiéa X c6 quy luat nhj
thic s& tién t6i quy luat Poisson vdi tham s& A > 0.
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Thuyc hién n phép thil doc lap, hién tugng A c6 xac sudt P(A) = p. Goi X 1a s6
14n xuit hién A. X ¢6 quy luét nhi thitc véi tham s8 n va p.

! _
P(X =1)=Clp'(1-p)" =(wr:r3r—)—,; prt-p)" .

Khi n & o va p—0 sao cho np — A thi

n! PR v,
P(X—l‘)~mp(1 ?)

_(n-r+Dn-r+ 2)...n y nr?r (d—py™"

r! n
=l[1-511][1—ﬁ]...lx(np)’(l—p)“"
r! n n
1 —P{l'l‘r)
lim (1-p)*" = lim {{i+(-p)} P =e.
—»0 n--pa0
p—0 p—0
e—l T
Vay PX=r)=

r!

P(A) = p r&t gin 0 cho nén A la hién tudng hiém gip.

S& 14n xuét hién hién tugng hid€m gip khi thuc hién s& 16n phép thi ddc 1ap sé
cd quy luat Poisson.

P(A) = p rdt gdn 0, = 1 - p rét gin 1 cho nén MX = np, DX = npq dan dén DX
= MX =A.
Vidu:

1. Xéc suét méc bénh sau khi diing vacxin bing 0,001. Duang vacxin cho 2000
tré. Tim xac suit sao cho cb 4 tré bi bénh,

Giai:
Goi X 14 s8 tré bi bénh sau khi ding vaexin.
X ¢6 quy luat nhi thie vér n = 2000 va p = 0,001.
P(X = 4) = C3o x 0,001% x 0,999'%%¢ =0,090.
Né&u xem n = 2000 1a 4 16n, p = 0,001 gan 0.
MX = 2000 x 0,001 = 2, DX = 2000 x 06,001x 0,999 = 1,998
=>DX=MX=)r=2
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Tinh xac suat theo quy luat Poisson

e 2 x2*

P(X=4)= = 0,090

Sai s6 giita hai cach tinh rat khong dang ké.

2. Pé€m héng ciu trong 400 6 cta kinh hién vi, Xac suat 4é moét héng ciu roi
vao mdt 6 bang 0,0025. Tim xac sut sao cho trong s§ 1000 héng ciu c6 3 héng ciu
roi vao mét 8.

Giai:
Goi X 14 s8 hong cdu roi vao mét 8.
X ¢6 quy luat nhj thitc véi n =1000 va p = 0,0025 (phép thi déc lap)
P(X =3)=Cjyyex 0,0025%x 0,9975° = 0,214,

Khin = 1000 xem la du 1én, p = 0,0025 12 g4n 0,

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

= DXasMX=2%=25.

Tinh xac suit theo quy luat Poisson

=25 3
P(X =3)=E-3'!L'5—=0.2138.

Sai s6 rat nho.
3. QUY LUAT SIEU BOI

3.1. Dinh nghia

Nghién citu mét ddm dong ¢6 m phén ti, trong d6 m, phéan ti c6 dac tinh A, s6
con lai m, khéng ¢6 déc tinh A. Lay ngéu nhién, khéng hoan lai mét miu n phén
td tit m phén ti. Goi X 13 s& phan tit c6 dic tinh A trong n phan ti 14y ra.

Dai luong ngdu nhién X duoc goi la c6 quy ludt siéu béi vdi cde tham s6'm, m ;
va n néu :

+ Xnhdncedegidtri0, 1,2, ..., n

‘mol(m -nint
+ PX=r)= myimgl(m-njin
(my-r)irltmy -n+riltn-r)im!

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

L&y mé&u khong hoan lai (khéng lap), khéng thd ty 1a miu t§ hgp khong lip.
S6 thuan Igi cho x = r 1A C:nl xC,'}]';r .
Téng s6 kha nang khong phan biét A hay 13 A 1a ch.
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r n-r : .
Vay P(X=r1)= m'—nmi’w . Khai trién cac t8 hgp dudc céng thiic trén.
C

m

3.2. Tinh chit

3.2.1. Dai ludng nglu nhién X ¢6 quy luat siéu bdi véi tham s6 m, m,, n thi:

M)'(=n><m
m
DX:nxﬂxﬂz{l_ 1]
m m m-1

Phugng sai tinh theo quy luat sidu bdi thudng nhé hon phudng sai tinh theo
guy luat nhi thie.

3.2.2, Dai lugng nglu nhiéu X ¢6 quy luat siéu bdi véi tham s6 m, m,, n khi m —»w

m . . . e em var = yam uae . .

sao cho — — p,ncd dinh thi X c¢6 quy luat sidu bdi sé tién tdi X c¢6 quy luat nhi
m

thite véi tham sd n va p.

P(X=r1)= m, ! m,! (m-n)! n!

" 5'(1=-pY ",
(m,—r)!r!(mz—n+r)!(n_r)!m!_’cnP( p)

Vi du

1. Xét nghiém nhém mau cho 100 ngudi, trong d6 48% c6 nhém mau O. Mbi
]an xét nghiém cho 10 ngudi, tim xac suit sao cho c6 5 ngudi ¢6 nhém mau O.
Giai: .

Xét nghiém cho 10 ngudi duge thuc hién theo cich 18y miu khong hoan lai.

Goi1 X 1a s6 nguéii ¢6 nhém mau Q trong 10 xét nghiém.

X ¢6 quy luat siéu béi véi m = 100, m, = 48, n = 10,

P(X=5)= 48! 52t 90! 101 = H(5,100,48,10)
(48-5)1 5! (52-10+5)! (10-5)! 100!

= 0,257

Néu m = 100 d0 16n, L =0,48.
m

Tim xéc suat theo nhi thic
P(X = 5) = Cj; x 0,48° x 0,527 = 0,244,

0,013

Sais6 §=0,257-0,244=0,013 > 7 =0,05. Khi m 16n hon sai s6 sé bé di.
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2. Kiém tra X quang cho 120 ngudi trong d6 10% bj lao. M&i 14n kiém tra 10
ngudi, tim xéc suit sao cho c6 mét ngudi bi lao.
Giai:

Kiém tra X quang cho 10 nguoi duge thyc hién theo cach ldy mau khéng
hoan lai.

Goi X 1a s6 ngudi bi lao trong 10 ngudi kiém tra.

X ¢6 quy luat siéu bl véi m = 120, m, = 12, n = 10

12V 108! 110t 10!

PX =)= = H(, 120, 12, 10) = 0,404
! it 991 91 {20!

Néu m =120 1a dt 16n, DL =0.
m

Tinh xac suit theo nhj thiic
P(X=1)=C}, x 0,I' x 0,9° =0,387.

Sai s8 8 =0,404-0,387=0,017 —» M= 0,04.
0,404

1

Cé thé xem m = 120 13 d4 16n.

4, QUY LUAT DA THUC
4.1, Dinh nghia

Thuec hién n phép thit déc lap. Két qua 1a nhém ddy dd cac hién tugng A,, A,,
..., Ay tuong Ung vdi clc xac suldt p,, py, ..., Py

Goi X, Xs, ..., X, 12 88 14n xudt hién tudng dng cac hién tugng A,, A,, ..., A,.

Cdc dai lugng ngdu nhién X, X, ..., X , duge goi la k bien 6 quy ludt da thisc
voi k tham sé'n, p,, py ..., p, néu:

+ X, nhéngidtrit0, 1, 2,...,n;i= Lk

n! r Fg F
-+ P(XI=J"'I,X2=?'?J,..,X*=F,)= plf.pz ""pkk
rd rgl ot

Trong n két qua ¢6 r, ldn A, r,14n A,,...,r, ldn A,, s§ trudng hop 12 s§ miu
khéong lap, khong tha ty C]) ><C‘:"_r x...xC:: .

. ] . 2 ~ . A; 3 n!
Khai trién cac t6 hgp trén cé két qua:

| i
n! ! o..r!
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Do n phép thii ddc lap, cho nén xac suit cha mdt trudng hdp 1a tich xac suét
py.p32....pY . Dan dén cong thic da néu.

Chay: X, +X,+.. . +X,=r, +r,+ ..+, =n
4.2, Tinh chét

4.2.1. Gia st X,, X,, ..., X; 12 k bién ¢6 quy luat da thiic véi cac tham sd n, p,,
P oo Pry thi X;, X, ooy X4y S (8 = Xpy + ... + Xy) g6m h +1 bién c6 quy luat da thite
véi cac tham s6 n, Py, Dy, voos Py,

k
Ap dung tinh chét trén, X, va S =) X; 1a hai bién ¢6 quy lut da thic véi cac

i=2
tham s6 n va p,.
n! -
PX,=r,S=n-r} =_“""“'"'"'_p{l x(l_pl)n !
n! (- )

Nhu vay X, 1a dai lugng nglu nhién c6 quy luat nhj thic véi tham sd n va p,.
Dén dén: MX, =np,, DX, =np,(1~p,).

Tuong tu nhu trén X, 13 dai lugng nglu nhién c6 quy luat nhi thic véi tham s
n va p;.

Dan dén: Mxi = npi, DX1 = np,(l - p‘) i = 1,k B

4.2.2. Gid st X,, X, ..., X, 12 k bién c6 quy luat da thitc v6i k tham s8 n, p;, py,
ey Pry thi

- _ n! 0 0
PX,=n, X;=0) =mp:‘ PPy =P}

PX,=n, X;=0)= p}

PX,=n,X,=n, X, =0)=0%p;.p;.
Vay X,, X, la hai bién trong k bién c¢6 quy luat da thie khong déc lap véi nhau.
Vi du:

1. Ty 1&é nhém mau AB bing 0,04, nhém mau A bang 0,2, nhém mau B bing
0,28, nhém mau O bang 0,48. Xéi nghiém nhém mau cho 10 ngudi, tim xac sudt
sao cho c¢é mdt ngudi nhém mau AB, hai ngudi nhém mau A, hai ngudi nhém méau
B vA naim ngudi nhém mau O.

Giai:
Xét nghiém nhém mau cho 10 ngudi 1& cac phép thit ddc lap.
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Goi X, X,, X;, X, 1a 88 ngudi c6 nhém mau tuong itng AB, A, Bva O.

Xy, Xy, X5 X, 12 4 bién c6 quy luat da thite véi cac tham 6 n =10 va p, = 0,04;
ps = 0,2; p; = 0,28; p, = 0,48.

10!
11 212t 5!
= (,0242.

PX,=1,X,=2X,=2 X,=5) = 0,04' x0,22 x 0,28 x0,48°

2. Lai hai cdy hoa mau hong di hop ti1, thé hé sau sé c¢6 hoa tréng, hoa héng va
hoa d6 véi cac xac sudlt tuong dng: 0,25; 0,5 va 0,25. Theo déi hoa cha 10 cdy thé hé
sau, tim xac sudt sao cho ¢6 3 cdy hoa trang, 4 ciy hoa hdng va 3 ciy hoa do.

Giai:
Cac céy thé hé sau ¢6 mau hoa déc lap véi nhau.
Goi X, X, X,1a s6 cdy c¢6 hoa trang, hoa héng, hoa dé tuong ting.

X, X;, X4 12 3 bién c6 quy lust da thie v6i cac tham s6 n = 10; p, = 0,25; p. = 0,5;
p; = 0,25. |

10!

T 3"0,253 x0,5%x0,25° = 0,064 .

PX,=3,X,=4,X,=3) =

3. Ba ¢ A, B, C khéo léo nhu nhau. Sau mét thdi gian lam tha thuat ¢é 5 thu
thuat khéng dat, tim xac suéit sao cho A 1am khéng dat 1, B lam khéng dat 2 va C
lam khéng dat 2 thu thuat.

Giai:
Ba c¢6 lam thu thuat khéng dat déc lap vdi nhau
Go1 X, X,, X;]a s6 thu thuat khéng dat tuong ttng cua A, B, C.

- ~ - - - " . - x 1
Ba ¢6 khéo léo nhu nhau nén xac sut khong dat ctia méi cb bang 3

X1 Xy X, 12 3 bién ¢6 quy luat da thitc véi cac tham s6n = 10; p, = %; i=1,2 3

st (1Y (1Y (1Y
PX,=1,%X,=2X,=2) = x| — x-j =0,123.

11212103) "3

4.4. Kiém dinh ¥®

Gia st X, X, 1a s6 14n xuat hién A,, A, khi thuc hién n phép thit dgc lap. X, X,
12 hai bién ¢6 quy luat da thitc véi n va p,, p,.

X, la bién c6 quy luat nhj thic véi tham s6 n va p,.
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Khi dé: MX, =np,, DX,=np/(1-p,)=npp,.
Tuong tu véi X, c6 MX, = np,, DX, = np,(1 ~ p,) = np,p,
Khi n da I6n X, ¢6 quy luat nhi thie tién tdi quy luat chuén véi tham s8

w; = MX; = np,, Ui2 = DX, = np,p, =12

2
Xy - o o as | K17 Ny 9 e
21711 15 bign chudn tac. Vay (-—ﬂ] 12 bién x* véi 1 bac tu do.

PPz /PP

(Kimne)_(Kome) | (mnnY

np\p; ' npy np; _
X, - np])2 =n-X,— np,)* =(-X; + n(1 - P = (X; - np,)>.

(X, -np, )2 . (X, - n0p, )2 _
np, ap,

Q1=

3 2
P ” . " - . m; — ) .
Thay X, 12 s8 1an xudt hién A, bdi m; va np; = M;dan dén Q, = Z—(-’—M—J-)-— la
i=1 i

bién %* vé1 1 bac tu do.

) e k(mi—Mi)z T PT
M4 rong cho k bién ¢6 quy luat da thic Q_; = Z—~—-——~1a bien y?véik -1
i=l1 i

bac tu do.

CAU HOI TY LUQNG GIA
Hay chon mét két qua ding.

1. Ty 18 méc bénh B tai cong dong béng 0,0016. Kham bénh cho 100 nguoi.
Tim xac suit cua s& M.

Két qua:
A. 0,852 B. 0,863.456 C. 0,136.544 D. 0,148 E. s6 khac.

2. Didu tri bénh B bing khang sinh I c6 ty 1¢ khéi bing 0,82, bang khang sinh
II ¢6 ty 1& khéi bing 0,89. Diéu tri phéi hdp 2 khang sinh trén cho 100 ngudi bénh
B, tim xac sudt sao cho c6 95 ngudi khéi.

Két quas
A. 0,727 B. 0,273 C. 0,034 D. 0,966 E. s khac
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3. Dung mét phan ing chin doan bénh, phan ing c6 ty 1é chidn doan dung
biing 0,8. Bidt xac suit ch&n doan bénh cho 100 ngudi (bdng phan dng trén) cé it
nhét 100 — m ngudi duge chin doan diing khéng nho hon 0,96. Tim m.

K&t qua:
A. 87 B. 13 C.73 D. 27 E. 86 khac

4. Khi nédng cép khoa xét nghiém, bac sj A dé nghi chia khoa thanh 2 b3 phan
déc lap vi cho réng it nhdt mét bd phan lam viée vn dam bao dude xét nghiém cho
bénh nhén; Bac s§ B dé nghi chia khoa thanh 4 bd phéan déc 1ap vi cho rdng it nhat
2 b6 phan lam viéc vin ddm bao duge xét nghiém cho bénh nhan. Xéc sut dé méot
b6 phén lam viéc 12 p, khéng lam viéc laq (g =1 - p). Tim q sao cho cach chia 2 ¢é
kha niing 1Am viée t8t hon cach chia 4

Ké&t qua:
A.<1/3 B.>1/3 C.1/3 D. 2/3 E. s¢ khac.
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LUAT SO LON

MUC TIEU 5 o
Trinh bay dutge wdc lwdng P(A) ~ m(A) vd MX ME

Khi thyc hién mot phép thii, khéng thé doan trude mét cach chéc chén xem dai
lugng ngau nhién sé nhan gia tri nao trong cac gia tri né c6 thé nhan.

Khi thuc hién nhiéu phép thit véi s8 lugng 16n cac dai lugng ngéu nhién, c6 thé
dé doan nhan két qua ctia phép thii. Khi d6 tinh ngiu nhién caa phép thi sé “mét
di” va cho quy luat “tAt nhién” cua hién tugng.

1. BAT PANG THUC TREBUSEV
« B4t ddng thic

Né&u dai lugng ngéu nhién X c6 trung binh ly thuyét (Ki vong todn) va phudng
sai hiiu han thi véi moi s8 dudng € bé tuy y, ta ludn cé:

P{\X—MX|<5}21~[:—§(. 1)

* Chiing minh

Gia sii X 12 dai lugng ngéu nhién rdi rac. X nhan cac gia tri X,, X,, ..., X, tuong
{ing véi cac xac sudt p;, Py, «-v) Py

Gia s véi k gia tri ddu [X;-MX|<e, i=Lk va (n — k) gia tri con lai thi
X, -MX|2e, i=k+Ln.
Hai hién tugng trén 1a 2 hién tugng d6i lap, din dén
P{|X-MX|<e} =1-P{|X - MX|2 ¢} 2)

Vi X la dai lugng ngiu nhién roi rac nén

n
DX = Z pi(x; — MX)2
i=I

n
DX > Z p;(x; - MX)2 (vi cac s6 hang khéng 4m)
i=k+1
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> ¢? i Pi -

i=k+1

n
Theo cong thitec cdng xac suit, Z pi la x4c suat dé dai lugng nglu nhién X
i=k+1
nhan mét trong cac gia tri X,,;, Xy, ..., X, MA Mei gia tri trén déu thoa man bat
déng thic |xi - MXI 2€.

> P =P{\X—Mx|zs}
i=k+1

DX 2&’P{[X - MX|>¢}

P{|X—MX|2E}S—~[:TX | | (3)

D
P{[X -MX]| <&} 21——22(—
£
* Nhan xét
*C6 thé xem (3) 1a dang khac ctia bat ding thitc Trebusev.
*Bat dang thic ciing dung cho trudng hop X 1a dai lugng ngiu nhién lién tuc.
* Néu DX > ¢* thi (1) 1a hién nhién, diéu nay khéng c6 gia tri trong thuc tién.

B4t ding thitc Trebusev cho can trén hodc can dudi xae suat dé dai lugng ngiu
nhién X nhan gia tri sai léch so véi trung binh 1y thuyét ctia né 16n hon hay nhé
hon ¢, '

B&t déng thitc Trebusev dugc st dung dé chitng minh cac dinh 1y vé luat s& 16n.

2. PINH LY TREBUSEV

= Pinh ly:

Gia st cac dai lugng ngiu nhién X,, X, ..., X, doc lap, c¢6 cac trung binh ly
thuyét hitu han va cac phuong sai bi chin trén béi hang s6'¢ (DX, <c, Vi= 1,n) thi
véi moi s§ dudng € bé tuy ¥ ta ludn cé:

lim P{
n—»o

n

2. Xi -

1 n
N s

> MX;

1
g

<a}=1. (4



=  Ching minh

n
Ky hiéu X= 1 > X; . Tim trung binh 1y thuyét va phuong sai cua X.
L '
- 1 & 1 &
MX=M|=Y X;j== D MX|
D= L

=1

P{ |X—M>‘(|<e}>1 -;2—=1— '=:12€2
nc _ ..,__C__
Zl_nzez_l ne

LAy gidi han 2 vé:

n—orx n—po n 82

Lim P{ |X-MX|<g}> lim [1-—5—}1.
Do xéac suit cia mdt hién tugng khéng vuot qua 1, vay

Lim P{ X - MX|<z}=1.

>0

* Héqua

Gia sit cac dai lugng ngdu nhién X,, X,, ..., X, déc lap, ¢6 cung trung binh Iy
thuyét (MX,=p Vi =1,_n) va cac phudng sai cung bi chén trén (DX, < c,

Vi=1,n) thi véi moi 8 duong ¢ bé tuy y ta ludn cé
Lim P{ X —p|<e}=1. (5)
N0

V& ban chit, dinh 1y Trebusev chitng td sy hi tu theo xéc sudt cla trung binh
86 hoc ctia s6 16n cac dai lugng nhau nhién vé trung binh s& hoc cua cac trung binh
1y thuyét cua chung.

Nhu vay trung binh s& hoc cua cac dai lugng ngiu nhién 6n dinh xung quanh
trung binh s§ hoc ca céc trung binh 1y thuyét ciia cac dai lugng ngau nhién.

Ting dai lugng nghu nhién c6 thé nhan gia tri khac biét nhiéu so véi trung
binh 1y thuyét cta ching song trung binh s§ hoc clia s8 1dn cac dai lugng ngau
nhién lai nhan gia tri gdn bing trung binh s6 hoc clia cac trung binh 1y thuyét caa
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ching véi xéc sudlt rdt 16n. Do d6 ¢6 thé dy doan dude trung binh s hoc cua cée dai
lugng ngau nhién.

Trong thyec tién dé c6 gia tri ciia mét dai lugng thudng do dai lugng nhiéu lan.
Dé c6 MX ta théng ké s§ lugng 16n cac méu tit d6 ¢6 duge X va gan né cho MX.

3. PINH LY BERNOULLI
= Dinhly

Gia sit W 12 tn suét xust hién hién tugng A trong n phép thi déc lap va p 1a
x&c sudt xudt hién hién tugng A trong mdi phép thit d6 thi véi moi € dudng bé tuy
¥ ta ludn cé

Lim P{{W-P|<¢}=1. (6)

n—p
* Ching minh
Goi X 1a 8 14n xudt hién hién tugng A trong n phép thit dée lap.

. 4 . X -~ ~ - . o,y .y
Xét dai lugng ngdu nhién W=2"_ 13 tdn suft xuit hién hién tugng A trong n
n

phép thu dic lap

Ta cH: MW = M(i) = “1_ MX
n n

DW= D(—>~<~)= %DX .
n n

X 1a dai lugng nglu nhién c6 quy luat nhi thitc véi cac tham s6 n va p do dé
MX = np, DX = npq.

Vay MW=l.np=p . DW:—IZ—.npq=Eﬂ.
n n n

Ap dung bt dang thiic Trebusev d&i vdi dai lugng nghu nhién W

Pfiw-p|<e}21-EL
ng

L4y gidi han hai vé

Lim P{|w—p|<a}zLim[1 —p—“‘z}:l.

n—e" ne

Mat khac do xéac suét clta mét hién tugng khéng vugt qua 1 din dén
Lim P{IW—p| <8} =1,

n—c0
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s Nhan xét

Dinh 1y ching t6 sy hdi tu theo xac sudt cia tAn sudt xuat hign hign tugng
trong n phép thii doc lap vé xac suit xudt hién hién tugng dé trong méi phép thi
khi s8 phép thil tang 1én vé han. Nhu vay tin sudt 6n dinh xung quanh xéac suft.

Dinh 1y 12 cd s6 cua dinh nghia théng k& cua xéc suét.
Vi du

1. Do chiéu cao cia 125 nam thanh nién. Tim xéc sudt sao cho d§ léch gilta
chidu cao trung binh va trung binh Iy thuyét khéng vugt qua 2cm. Bist DX = 4,72

Giai:
4,7
125x 22

2. Didu tri cho 500 ngudi. Tim xac suit sao cho d6 léch gilta tAn sudt khoi va
x4c sufit khéi khéng vugt qué 0,05. Biét xac suft khoi khi diéu tri bing 0,85

Giai:

p{ ])_(—MX]<2}21— =0,95582 .

_ 0,85%0,15

P{|W-0,85<0,05} >1 .
500x0,05

=0,898.
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Chuong 2

THONG KE

THAM SO MAU

Muc TIEU

1 Trmh bay dwa: céng thwc d‘mh nghm va céng thwc tmh cde tham s6 mﬁu
2. Tinh duge cde tham 36' mé'u va néu dwoc ¥ nghia cia chiing.

1. CAC KHAI NIEM
* Khoang sé thuc
khoang déng [a, b] = {x 14 s& thuc : a < x < b}
khoang niia déng nita mé
[a, b) = {x 14 s6 thuc: a < x <b}
hoac (a, b] = {x 14 s6 thuc: a <x < b}
khoang md (a, b) = {x 14 s8 thuc : a < x <b)}.
* Ky hiéu tong:

DX =X+ Xy o tX,
i=1

Z(x +y;)= ZX JrZ:yl

a=

=

a.

‘Ms ﬂM::l i

* Tap hdp téng quat va tap hgp mau

Tap hop téng quat 1a tap hgp bao gdm tat ca cac déi tugng cAn nghién ciu. S&
phan ti ciia tap hop tong quat goi 1a kich thude tap hop téng quat, ky hiéu la N.
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Vi cac didu kién han ché, thudng 18y ra mot mau dé nghién citu. Tap hop mau
Ja tap hop gdm cac déi tuong 14y ra dé nghién ctu. S6 phan ti clia tap hop mau goi
14 kich thudc mau, ky hidu n. Néi chung N 2 n.

Cin 14y mAu ngiu nhién, khach quan sao cho tinh chit cua tap hgp mau phan
anh dung tinh chit tap hop téng quat.

C6 hai cach 14y cac phéan t ra d€ nghién ciu. Lay c6 hoan lai la 1ay ra mét
phan ti dé nghién ciu réi tra lai tap hgp miu. K&t qua cac lan nghién ciu sau
khong phu thudce cac két qua nghién ciu trude d6, phép thu doc lap. Lay khong
hoan lai la 1ay ra mét phan tit d& nghién cliu sau d6 khong tra lai tap hop mau.
Két qua cac nghién clu sau phu thuge két qua cac nghién ciu trude, phép tha
khéng doc lap.

» Dau hiéu nghién cdu

Khi nghién ciu chi quan tim xem xét mot s6 mit, mot s8 tinh chit cua déi
tugng nghién citu. Céac dic tinh, tinh chédt cin nghién cliu goi la d2u hiéu nghién
ctiu. €6 d&u hiéu nghién citu vé chit, c6 dau hiéu nghién ctin vé lugng. Cac dau
hiéu vé chit dude nghién citu kha nang xuit hién cia chung, cac dau higu vé
lugng duge tinh cac tham s6 mau.

2. SAP XEP SO LIEU

Khi tié€n hanh nghién citu, sé lidu thu duge theo thit ty thoi gian. Nhu vay s6
lidu chua c6 thit tu theo gia tri. Trude khi tinh cac tham $8 méu, s& liéu dude sap
xép theo thu tu gia tri.

Viéc sip x6p lai 86 lidu khéng lam thay déi két qua tinh. Cé nhiing bai toan
ma thuat toan doéi hdi phai giti nguyén tha ty thu dude theo thol gian thi khong
dudc sép x€p lai s6 liéu.

Ki hiéu n gi4 tri thu duge ban dau ia x;, i= 1.n. C6 nhitng cich sép x&p s6 lidu
sau

S4p x6p s6 liéu thanh day tang ho#c bing goi 1a day khéng giam

X;$X3€£X35..5X, (i)

SAp x€p s6 lidu thanh day giam hodic bing goi 1a ddy khéng tang

X2 Xy Z2X32...2X, (2)

Cé6 thé sip x&p s6 liéu thanh day cac gia tri khac nhau ting dan tuong ng véi

tan s6 xudt hién cua chung.

X X2 Xy

ml mz P mk Véi Zml =1 (3)
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Véi nhiing nghién citu ¢6 kich thudc mau n rat 16n, dé tinh cac tham s§ mau
thuén tién ma sai s§ khong dang k€, c6 thé phan chia sé lidu thanh nhidu 16p.
Goi k 12 s6 16p cin phén chia : k > 1 + 3,32 lgn.

Goi R, 1a mién bién thién ctia x: R, = max x,—min x, .

i=1n 1=1n

Gei khoang rong cha méi 16p 1a Ax

Axs&
k

. AX L. e . ] e . . v .
Nhu vay sai s6 & z—i—. V61 Ax da biét, phéan chia s6 lidu vao cac 16p ti o

dén ..

Két qua thu duge day gia tri giita cac 16p tuong dng véi tan s xudt hién
cua 16p:

Dai khi tir s6 ligu thu duge, chon & sao cho phu hdp véi 88 liéu, tir dé co:
Ax = 28, sau d6 phén chia s8 liéu vao cac 16p nhu trén.
Goi x 1a ap lyc dong mach phéi thi tdm thu bénh nhan hep hai la (mmHg).

Po 153 bénh nhan, max X; =137, minx; =15
Wi vi

R, =157-15=142
k>1+3,321g153=8,2.
142

Liyk=9 Axs==15.77 = Ax=15.
Sap x€p s8 lidu vao 9 16p duge két qua sau:
(wg-oy)| 13- | 28— | 43— | 58— | 73— | 88~ | 103~ | 118 | 133_ | 148
28 43 58 73 88 103 118 133 148 163
X 205 355 50,6 65,5 80,5 95,5 1105 | 1255 | 140,5 | 1555
m; 6 20 33 24 28 12 17 8 4 1

10
Z:mi =153
i=1

Chu y : Tir s8 liéu chia k 16p s& thanh k + 1 16p.

Tinh cac tham s§ mau khi chia lép sé ¢6 sai s6.
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3. CAC THAM SO MAU

Trong phin nay chi néu cac tham s& méau thuong diung. D6 1a trung binh mau,
phuong sai va d9 léch mau.

3.1. Trung binh méu X

* Dinh nghia va cdng thiic tinh

1 n
X== D X theo (1) (4)

L

k
L Sm theo (3) ()

Dz

1 k

=x0+Ax.EZmiui=x0+Ax'ﬁ. (6)

Trong (6) u, = ﬁf«—o— vdi x5 va AX tuy chon.
X

Tit (5) suy ra (6) bang cach thay x, = Ax.u; +x, vao (5)
1 & AX & X< | &
me](AXUI+x0)‘:——Zm|u]+—OZml —_—X()+AX_Zmiui
o n iy n o L

Trung binh c¢éng 13 tri s& binh quén cta cac gia tri khac nhau, nhung thuéc
cung mét loal.

»  Xcbcung don vi x,. S8 thap phdn cia X hon 56 thap phan cia x, mét chi so.
» ¥ la tdm quén tu cia tap hop mau.

» Tinh chat

X, _
;= (Ax=z20) = =
y Ax ( Y Ax

Z,=y;tX;, = Z=Y+X.
3.2, Phuong sai s%, 4o léech mau s
* BDinh nghia va ¢dng thic tinh

5% = J—l i (x; ~X)* theo (1) (7
n=2ia
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r 2
A 2 k k -
= n(nx_l) nzmIU? '-{Zm]ll')

. X —X or N
trong d6 u, = ~—"Y v6i Ax, x, tuy chon, Ax # 0.

AX

Trong (9) thay x; = Ax.u; +x, dén dén

k k
g% = 1 ani(Axui+x0)2—[Zmi(&xui+x0)

nn-D| 3 i=1

) n(n-1 i=l i=1

Ax?

n(n—

* s’ khéng cung don vi véi x,.

o y=v/s? dugc goi 1a 46 1éch mau.

s ¢6 cung don vi va s8 thap phan véi X. Nhu vay s? ¢6 s§ thap phan gip hai s6

thap phén caa s.

= s’ la trung binh cda binh phuong khoang léch giia X; v& Xcho nén goi tat 1a
phuong sai. s* hay s cho biét mitc d6 tdn man cuia x, so véi tam ctia mau la X, nhu
vay cting cho biét d9 dai dién ctia Xcho cac x; t6t hay khong. Khi do mot dai lugng
nhiéu lan, s va s cho biét d6 chinh xac cia céc gia tri do duge, s* hay s duge xem 1a

sai s6 cua cach do.
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Tt (8), sau khi binh phuong va thay X=—

L

m;x; suy ra (9).

i k k
{nAXzz m;u? + 2nxgAX Y myu; +(nxg)? — Ax

2
=- an u; —{Zm u, ] . (10) dudc chiing minh.
i=

(8)

C)

(10)

k
—~2nx0AxZ m;u; — (nx, )



s va X eung ddn vi, ¢6 cung s6 thap phan. Ngudi ta thuong viét X+ s dat dién
cho mau thu dude.

Céng thic (6) va (10) dude st dung khi cac x, 1én hodéc ¢6 s6 thap phan hoic
cach déu.

* Tinh chit

- 2 _ 2
Y =X +Xg =8y =8

xi 2 h
— Ax =0 8. =
Vi Ax ( ) Y Ax?

2
X

2 2.2
s = AX sy

z; =%, +y, =s, =s; +s, khi X va Y 12 hai dai lugng déc lap.

» Cac céng thuc khéac
Trong mét s& trudng hgp, phuong sai dude cho dudi dang sau:

k
s =~I—Zmi(xi ~MX)* véi MX da biét. (11)
D
s"% duge xem la phuong sai 1y thuyét DX cuia dai luong ngdu nhién khi n da lén.

. 1 _
Hoic 1a s? =—r;Z:mi(xi -x):2
i=l

=x? %%, (12)

s? 1a phuong sai chéch cua phuong sai ly thuyét caua dai lugng nghu nhién.
Cach viét (12) thudng gap trong cac cong thic tinh tham sé caa dudng cong hoi
quy va hé s tuong quan tuyén tinh.

3.3. Phuong sai cua k day gia tri
Trong cic nghién ciiu dong thoi k dai hugng, s6 liéu duge cho dudi dang sau:

X, Xy o X oo X
X X2 o Xy Xy
X9 X272 ij X2k
Xi X2 ij Xik
Xn|| anZ T x['I_] Tt xnkk
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k
trong dé an =N
j=1

Goi X la trung binh chung caa k day, X, 1a trung binh cua day thit

1 k.nj
1 . — : '
X —;'— Z j=1k (14)

Tuy thude k day gia tri cha cing mét dai lugng hay cta k dai lugng khac nhau
8€ ¢6 tuong Ung hai phuong sai.

L2
* Phuong sai cua k day gia tri cia cling mdt dai lugng S
L2 1 k )
S =k—:z n;(X; - X) (15)

2 2
1 i 1 I %’ 16
k=112 |3 ! N1 !

.2
S 1a trung binh cta binh phuong khoang léch giiia trung binh cla timg day
va trung binh chung cta k day.

Thuc hién binh phuong céng thic (15)
L2 1

S =

%2 - — =2
n, 2x X+X
P~ 1 J( )

"kl—lg:nl{ x [ZXJ

H Mk‘

_‘_
k-

.MF
M_:s

It

xjj | -2% Zx +Nx
1 Ji=1

Thu duge eong thic (16)
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« Phudng sai clia k day gia tri ctia k dat lugng khac nhau thude cung mét loai $°

s’ =—J:— PN O (17)

5 <2 inj (18)
1 =1 Bj{i=1

2 _ A _ 2 s 5 WA
S=—, V6 A=) x| va B da biét.
ji=1

S? 1a trung binh clia binh phuong céc khoang léch giita céc gia tri trong day
va trung binh cua day.

Thuc hién binh phudng cng thic (17)

1 I\'.nJ
S ¥ (x, - %)
0 i
N-k Ji=l
k.nj
:——-—————Z(X-z-“r}‘(x + X )
T R R |
N_kj,i=l
2
1 kznj 2 2k - i 1 nZJ
= - X X:+ > n,| — X
i} J i ! ij
N-ki 5 i=l =l j=1 0y i
2
k,n. k n
1 Iy i i
S PIED Ve PR
i ]
N-k =l j=1 n,l[ll ]

Cong thudc (18) duge ching minh.
3.4. Cac tham s6 khac
= Hé s6 bién thién C,

S
Cv i (Ofoo)
X

C, cho biét d6 chinh x4c tuong déi gitia s so vél x. C, 14 ty s6, viét dudi dang %
hay %,,, cho phép so sanh d6 chinh xdc tuong d6i gita cac dai lugng khong cing
ddn vi.
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Ix il n lé

* Sotrung vi M, : M, = ) -
1){ n hodc x n chan
+l
2

M, la gia tri gitia cha n gia tri da sip x€p.

* S6métM,

M, = x; ma m; 16n nhét trong cic m,, m,,..., m,

M, 1a gia tri hay gap nhat trong k gia tri x,, x,, ..., X,.

Véi s6 liéu chuian theo mot nghia nao day thi M, = M, = X

Vay M., M, 1a cac gia tri cung cho biét tAm cta tap hop miu.

* Trung binh nhén, Trung binh diéu hoa.

Khi nghién citu thu duge ddy s6 lidu x, x,. . . x,.
Déi khi si dung trung binh nhan g hoic trung binh diéu hoa h trong xii 1y 6

héu. Cong thic tinh ¢6 dang sau:

Ezﬂn”(ﬂ(z. X

Vi du:
1. Goi X 12 ap lyc dong mach phéi thoi tAm trudng ngudi binh thudng
Po 30 ngudi duge két qua sau:

Gia tri x, (mm Hg) 23] a [5]6 17 8o
S ngudi m, 1 4 7 8 2 5 2 {1
Tinh cac tham s& cua miu trén.

Giai;

Cdch 1. Lap bang tinh X theo (5) va s’ theo (9)

i X, m; m; X; m, xiz

1 2 1 2 4

2 3 4 12 36

3 4 7 28 112 |
4 5 8 40 200 |
5 B 2 12 72

6 7 5 35 245

7 8 2 16 128

k=8 9 1 9 81

Y ' 30 154 878
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_ 154
x e

5133 = 5.1.
30
2

s = | [30x878-1547] = 2624 _ 30161 = 1,742

30x29 870
Cvzﬁ=0,339

13
M, =x3=5 .  Mg=5.

2

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

Chonx,=5va Ax=1dan dén u, = xi;S =X,;=5
[ X, m, u, m; U m, u?
1 2 1 -3 -3 9
2 3 4 -2 -3 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
i h 30 4 g8
§=5+-l—x4=5,133 = 35,1
30
§ = & [30x88-42] = 2222 _ 30161 = 1,742
30%29

Céc gia tricna X va si trung véi cac két qua trén.

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

Gid tri x; (g/!) 89 | 7.2 7.6 8.2 8,5

S6 ngudi m, 2 3 5 6 1

Tinh cac tham s6 cia mau trén
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Giai:

Lap bang tinh X theo (6) va s"i theo (10) v6i u; = A (; I’S va v, = x;}—IS
| I , )
i ! X m; U | md; | m, uiz V| my; | m; Vi2
B 1 6.9 2 -6 | 121 72 | -11 | 22 | 242
T2 7.2 3 =3 | —9 | 27 | B8] 24 | 192
3 76 5 1 5 5 | 4 | —20 80
4 8.2 6 7 42 | 294 2 12 24
" k=5 8,5 1 10 10 | 100 5 [ 5 25 |
=z BIEE 36 | 498 —49 | 563
i:75+04x36:8+9£xp49y:1?1
17 17
2. 017 [ 271 0,17 27 0,17 x7170 5
= _[17x498—36 ]: [17x563~49 }:—-———=0,2636=0.51
17x16 17x16

x
. 0,51
Xts=7,71%0,51(g/]) C\,=ﬁ=0,066, M, =76, M,=82.

3. Gai1 X,, X,, X, X, la thdi gian hét ky sinh trung sét rét trong mau (gid) cua
bdn nhém bénh nhan diéu tri theo bén cach khac nhau. K6t qua nghién citu thu
duge s8 liéu sau:

X4 18 37 46 46 46 51 62 78 85 90
X, | 38 41 M 42 43 44 45 50 50 52
Xs 36 48 50 62 58 60 60 68 74 74
| X4 36 38 40 42 48 60 62 70 72 72

Tinh cac tham s8 X, s, §2.58% cta bén day so liéu.

i X, X2 X, X2 X, X3 X, x:

1 18 324 38 1444 36 1296 36 1296

2 37 1369 41 1681 48 2304 38 1444

3 46 2116 41 1681 50 2500 40 1600

4 46 2116 42 1764 52 2704 42 1764

5 46 2116 43 1849 58 3364 48 2304

6 51 2601 44 1936 60 3600 60 3600 |
7 62 3844 45 2025 60 3600 62 3844

8 78 6084 50 2500 68 4624 70 4900 |
9 85 7225 50 2500 74 5476 72 5184 |
10 90 8100 52 2704 74 5476 72 5184 |
5 559 [35.895 | 446 | 20084 | 580 | 34.944 | 540 | 31120
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M-

nj=10+10+10+10=40
i=l

g =22 -s559 = ! (10 x 35.895 — 559 ] = 516,3222 = 22,72°
10 T 10x9

%, =20 _qa6 52 - : [10x20.084a4462]=21,3T?8=4,622
10 ? 10x9

80 ]
g3:§1_0_=53 T
bt

54 Si = !
1109

'[10x34.944—5802] ~144,8889 = 12,04

_ 540
T

[10><31 .120-5402] ~217,7778 = 14,767
X = 116(559+446+580+540)= 53,125,

A = 35.805 + 20.084 + 34.944 + 31.120 = 122.043

2 2 2 2
_ 5597 4467 5807 3407 141539397
0 10 10 10

C= %[559+446+580+540]2 —112.890,625

S? 21}—1“ 13.939,7—112.890,625) = 349,6917

2l
40 -4

[122.043-113.939,7] = 225,0917.

Chi y: Néu k day s8 liéu clia cang mot dai lugng, ¢6 thé d6i bién

X.—Xx —
uj = JA 9 véi x, v Ax tuy chon j=1K, tinh toan sé thuan l¢i hon.
X

_ Ax(B-0)
k-1

Khi d6 § , B va C tinh theo u;

Ch1 y: D6i khi gia tri trung binh khong phan anh ding két qua nghién clu
nhu & cac vi du dudi day.

4. Danh gia mét phuong phap difu tri ngoai khoa mdi kéo dai 10 nam nhan thay:

Nam 1, 2, 3 diu tri cho 47 bénh nhén, két qua tét: 31 ngudi

Nam 4, 5, 6, 7 diéu tri cho 96 bénh nhén, két qua t6t: 71 ngudi.

Nam 8, 9, 10 diéu tri cho 64 bénh nhan, két qua t6t: 58 ngudi.
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Ty 1¢ t6t trung binh cha phuong phap diéu trj bing —;-g%: 0,773. TU nam 11
trd di ty 1& diéu tri t&t 16n hon -2—2(90, 6%). Vay gia tri trung binh khéng phan anh
ding két qua nghién citu.

5. Chi tiéu tuyén sinh vao khoa I (PK) nam 2000 ciia PH X 13 260.

S6 thi sinh dang k¥ thi : 3267; Trung binh 13 thi sinh 18y 1 ngudi.

Chi tiéu tuyén sinh vao khoa 11 (KTYH) ctia DH X 13 50.

$6 thi sinh ding ky thi : 641; Trung binh 13 thi sinh lay 1 nguoi.

Chi tidu tuyén sinh vao khoa ITT (YTCC) ctia PH X Ia 30,

S& thi sinh dang ky thi : 1134; Trung binh 38 thi sinh lay 1 nguoi.

Thi sinh thi vao khoa III cé nén chuyén sang thi vao khoa I khéng?

Dé d3 vao khoa T, mbi thi sinh phai hon it nhat 3007 thi sinh khac.

DE b vao khoa III, méi thi sinh chi phai hon it nhat 1104 thi sinh khac. Thi
sinh thi vao khoa I khong nén d6i nguyén vong sang khoa khac vi khé hon.

CAU HOI TU LUQNG GIA
Hay chon mét két qua ding.

L. Dinh lugng Protein dich néo tiy ngudi binh thuong (X, dv mg%) thu dudgc s6
liéu 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 cua s6 liéu trén theo ¢cdng thic tinh.
Két qua:
A. 17,9412 37; B. 17,9442,40; C. 18,4842,40; D. 18,48+2.37: E. s6 khac

2. Goi X 1a 4p ldc trung binh clia déng mach phdi bénh nhan hep hai 14 don
thuan (dv: mmHg), nghién ctiu thu dugce s8 lidu sau:

X; 13 23 33 43 o3 63 73 83 93 103
m; 5 20 27 24 25 23 15 10 4 2

Tinh X+s cua s6 liéu trén.

76



Ké&t qua:

A. 50,162+20,690; B. 49,839+20,690; C. 50,162+20,757; D. 49,839+20,757;
E. s8 khac

3. Dém nhip tim (t4n s6 tim) ciia tré nam 3 1da tuéi thu dude két qua sau:

Nhém | 9 tudl n, = 30 X, ts; = 72,7744,60
Nhém II 10 tudl n, =45 © Xy ks, =72,475,06
Nhém I 11 tudi n, = 32 Xy ts; = 73,63£5,42.
Tinh phuong sai chung 8% ctia 3 nhém s6 liéu trén.
Két qua:
A. 25,3800; B.252674;  C.25,4891; D.12,9012;  E. s khac.

4. Theo déi s6 chudt chét khi cho cac 16 chudt thi nghiém su dung cac liéu
thudc cé ddc tang dan thu dugce s6 lidu sau:

x,(liéu, mg/kg) 0,015 0,02 0,025 0,03 0,035 0,04

S& chudt méi 16 20 69 95 78 44 20
S6 chét 0 11 o0 6l 37 20
Tinh liéu chét trung binh cla s& liéu trén (S6 liéu Finney).
Két qua:
A. 0,02846; B. 0,0247,; C.0,0253; D. 0,02565; E. 86 khac.
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Bai 2
KIEM DINH GIA THIET THONG KE

MUC TIEU ; .
Trinh bay diwde cdc bude ciia bai todn kiém dinh.

Diéu tri mot bénh bang nhiéu phuong phap, méi phudng phap c6 mét ty lé
khoi nhat dinh. Cac ty 1¢ khéi ctia cac phuong phap c6 nhu nhau khéng ?

Dinh lugng Protein toan phan trong mau tré suy dinh dudng trude va sau diéu
tri. Phuong phap diéu tri ¢6 hiéu qua khéng ? Néi cach khac, lugng Protein toan
phén trung binh sau diéu tri c6 cao hon hén lugng Protein toan phan trung binh
trude diéu tri khong ?

Diéu tra n déi tugng nghién ctu thay m déi tudng c6 dac tinh A. Kha néng
xuat hién hién tugng A 1a p, c6 diing khéng ?

Trén day la nhiing bai toan kiém dinh gia thiét théng ké.

1. GIA THIET VA DOI GIA THIET

Trong bai toan kiém dinh gia thiét théng ké, gia thiét cAn kiém dinh ky hiéu
Hy, dugc néu ra dudi dang: cac ty 1é nhu nhau, cac trung binh nhu nhau... Cac gia
thiét déi lap véi gia thiét H, goi tit la d6i thiét, ky hiéu H,. Déi gia thiét khong
nhu nhau hay khac nhau duge goi 12 déi gia thiét hai phia. Déi gia thiét 16n hon

hay nho hon 1a cac déi gia thiét mét phia. Tuy theo gia tri thu dudge trong nghién
citu dé dua ra d6i gia thiét mot phia hay hai phia.

2. PIEU KIEN

- . - - . -~ . A s - A kel .
Cac bai toan khac nhau c6 nhiing diéu kién khac nhau, song dé dam bao tinh
ding dan va chinh xac ctua kiém dinh c6 mot s§ diéu kién sau:

+ Diéu kién chuin.
+ Diéu kién n du 16n.

+ Diéu kién dam déng thuin nhat.
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3. TINH GIA TRI CcUA DAI LUGNG NGAU NHIEN
D6 1a cac gia tri cua dai lugng ngiu nhién chudn T hoic Student T, ho#ic dai

ludng ngau nhién XZ ... Céc cong thie tinh duge néu trong ting bai toan cu thé.

4. TRA GIA TRI TGI HAN

Trude hét can chon mic «, sau d6 tra gia tri t61 han tuong Gng mic o d6. Mitc
o thuong chon 13 0,05, cfing c6 khi chon t6i mic 0,01 hay 0,001.

Gi4 tri téi han chia mién gia tri cia dai lugng ngiu nhién thanh hai mién:
mién c6 gia tri ing v6i xac sudt 16n 1 — o 14 mién gilt gia thiét Hj, mién cb gia tri
Ging voi xac sudt bé o 1a mién bac gia thiét H,. Tuy theo gia tri tinh duge cua dai
lugng nglu nhién thude mién nio ma quyét dinh két luan bai toan kiém dinh.

5. CAC XAC SUAT CUA BAI TOAN KIEM PINH

» H, dung

Gia tri cha dai hugng ngau nhién thudc mién git gia thiét. Xac suit giit gia
thiét khi gia thiét dung goi 1a d6 tin cay.

Gia tri cua dai lugng ngau nhién thudc mién bac gia thiét. Xac suit bac gia
thiét khi gia thiét duing goi 13 nguy hiém loai I hay sai 1dm loai I. Do H, dung, sa1
lam loai I chinh 14 o, con dd tincay 1a 1 — o.

* H, sai

Gia tri cua dai luong ngau nhién thudc mién gilt gia thiét. Xac sudt gid gia
thiét khi gia thiét sai goi 12 nguy hiém loai IT hay sai 1am loai II. Ham sai lam loai
I ky hiéula 3.

Gia tri cua dal lugng ngdu nhién thude mién bac gia thidt, Xac suat bac gia
thiét khi gia thiét sai goi 1a lue ctia kiém dinh. Luc ciia kiém dinh bing 1 — B

« Khi o bé, 1 -~ o 16n thi $ s8é 16n.

Néu n di 16n thi o va B s& c6 gia tri nho.

Khi n 1én, kinh phi nghién cttu lén vi vay cin chon n, o va B phu hdp vé
nhau; khuyén c4o nén chon o miic 0,05.
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Bai 3
SO SANH PHUGONG SAI, SO SANH TRUNG BINH
cUA HAI BIEN CHUAN

MUC TIEU _
1. Gidi duge bai todn so sanh 2 phuwong sai, 2 trung binh.
2. Néu dugc y nghia bai todn.

1. SO SANH PHUONG SAI
Nghién cttu dai lugng ngau nhién X thu duge day gia tri x,, x, ...x, (1)
Nghién ctu dai lugng ngiu nhién Y thu dude day gia triy,, y, ...y, (2)

Do chinh xac cua cac s8 liéu cua hai dai lugng hodc d6 tan man cta hai day sé
liéu cua hai dai lugng c¢6 nhu nhau khéng ?

Giai bai toan trén can so sanh phudng sai ctia hai dai lugng ngiu nhién X va Y.
1.1. Tinh tham s6 mau
* Tinh tham s6 méau cua day (1) : X+s, v6in da biét.

* Tinh tham s6 mau cua day (2) : y+s, v6i m da biét.”

1.2, Cac buédc cua bai toan
* Dua ra gia thiét Hy: DX = DY va H,: DX # DY.

* Kiém tra diéu kién: Dai luong ngiu nhién X chuan; Pai luong ngau nhién
Y chuén.

* Tinh gia tri F.

2
o a2 2 Sy
Gia su Sx > Sy, Fn—l‘ m—l = T (3)
S
y

* Tra bang

F, \ w1 trong (3) la gia tri cua dai lugng ngau nhién tuan theo quy luat Fisher
— Snedecor véin — 1 va m — 1 bac tu do.
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Tra f(n — 1; m — 1; 0,05) trong bang quy luat Fisher—Snedecor, n — 1 tra o cot
n, vi c6 thé ndi suy, m — 1 tra § hang n, va 1&y gia tri gan nhat.

= Két luin

F, | moy <f(n—1,m—1:0,05): chdp nhan gia thiét H,.

F, 1 mt > f(n—1,m—1:0,05): bac bd gi thiét Hy, chap nhan déi gid thiét H,.
T két luln trén suy ra ¥ nghia cua bai toan.
Vidu

Do dudng kinh cta vién thuSc (mm) do hai may thudc hai loai dap ra, thu
duge s6 Héu sau:

Mayl X 554 569 562 5,80 567 552 577 5,65
MayIl Y 564 5,42 558 552 529 550 567 548 5,32 5,44
D4 chinh xac clia hai may ¢6 nhu nhau khéng ?
Giai
1. Tham s6 miu cta hai day s6 liéu

n=8, X+s, = 5658./0,0098.

m =10, s, = 5486%4/0,0156.
2. So sanh hai phudng sal
= H,: DX=DY H,: DX # DY
» Piéu kién
Gia st X tuén theo quy luat chuan.
Gia st Y tuan theo quy luat chudn.
= Tinh F

G0 "

» Két luan

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

£(9; 7, 0,05) %[f(S; 7, 0,05) + £(10; 7; 0,05)]

% [3,78 + 3,63] = 3,68.

1l

&-XSTHONG XKE [BYT}
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Két luan: 1,59 < 3,68 : chdp nhan gid thiét H, nghia 1a hai phuong sai nhu
nhau. Hai may ¢é d6 chinh xac nhu nhau.,
2. SO SANH HAI TRUNG BINH LY THUYRT

Khi nghién cifu thudng gép bai toan: gia tri trung binh ¢ia nhém nam X cé
bang gia tri trung binh c¢ha nhém nid Y khong hodc gia tri trung binh ctia nhém
di€u tri cach mét X ¢6 bing gia tr1 trung binh cua nhém diéu tri cach har Y khong

Giai bai toan, cin so sanh gia tri trung binh 1y thuyét cia hai nhém.
2.1. Tinh tham s& mau
T hai day s6 ligu thu duge n gia tri cla dai lugng nghu nhién X va m gia tri

ctia dai lugng ngdu nhién Y, e4n tinh x+s_va y+ S, -

2.2, So sanh hai trung binh 1y thuyét

* Dat gia thiét Hy: MX = MY,
Dat gia thiét d6i lap H;: MX > MY (Trudng hop 1)
hodc MX # MY (Truong hop 2)

* Kiém tra diéu kién:

Pai lugng ngau nhién X chuan.

Dai lugng ngdu nhién Y chuan.

® Tinh gié tri T.

Céng thdc tinh T phu thude vao gia tri DX, DY cia hai dai lugng X va Y co
biét khéng.

2.2.1. Biét DX, DY: DX =0}, DY=o.

k-3

T=

— 1.1)

o=
3

T la gia tri cua dai lugng nglu nhién chuén tic.
= Két luan:

Tra gia tri téi han t(a) ing véi (Trudng hop 1) hoac t(a/2) ting v6i (Trudng hgp
2) trong bang chuén, 1ay a = 0,05.

Khi T < t(a) hoac t(a/2): chdp nhan gia thiét H,.

Ngugce lai T > t{a) hodc t(a/2): bac b gia thidt Hy, chdp nhan déi thiét H,.
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2.2.2. Khong biét DX, DY, nhung gid thiét rang DX = DY

T= |x*y:. (1.2)
1 1
S . ——
\n m
Trong (1.2) s* 1a phudng sai miu chung cua hai day s8 liéu.
30,7+ 3005, -9
(x;, =X+ ) (y;-Y) , )
§2 = izl =t L (n—1s; +(m-Ds, (2)

n+m-2 n+m-2
= Két luan:

T la gia tri cua dai lugng nglu nhién c6é quy luat Student véi n + m — 2 bac tu
do. Tra gia tri t(n + m —2; &) hodc t(n + m -2; a/2) trong bang Student.

KhiT < t{n + m — 2; @) ho#c t(n + m — 2; 0/2): chadp nhan gia thiét H;.

Nguge lai T > t(n + m — 2; o) hoac t(n + m — 2; a/2): bac bo gia thiét H,, chap
nhan déi thidt H, .

2.2.3. Khéng biét DX, DY

__[x-9]

T= (1.3)

» Két luan:
T 1a gia tri cha dai lugng ngiu nhién x4p xi Student, khi d6 gia tri gan ding
1 {o)) duge tinh theo cong thic:

sit(n -La)+ sil(m -La)

)= 3
( T ®

7(a/2) tinh tuong tu (3).
Khi T < 1 (@) hoac 1 (a/2): chap nhan gia thiét Hy.
Nguoe lai T > © (o) hodic © (0/2): bac bé gia thiét Hy, chdp nhan dé1 thiét H, .
Vidu
1. Goi X 1& dudng kinh cac vién thude do may 1 dap c6 két qua:
n=8; X+s_=5658+ ,/0,0098.

Goi Y 1a dudng kinh céc vién thuée do may II dap ¢6 két qua: m = 10;
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Yts,=5,486 + \/0,0156 .

Dutng kinh trung binh cta cic vién thude do hai may dap ra cé nhu nhau
khong?
Giai:

. H{}:MX:MY, H|.MX#m.

* Diéu kién

Dai lugng ngdu nhién X tuin theo quy luat chuin.

Dai lugng ngau nhién Y tuin theo quy luat chuin.

¢ Tinh T

Theo két qua so sanh phudng sai d trén, ta cé phuong sai ctia bién X va bién Y
la nhu nhau, nén can tinh phuong sai chung ctia hai bién.

2 _ (B=1)0,0098+(10-1)0,0156 011432,
8+10—2
1o 208-5486 o .5

0.1 143\ﬁ+ !
8 10

= K&t luan
Tra gia tri t61 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 bo gia thi€t Hy. Trung binh hai day sd liéu khac
nhau miec 99%.

Dudng kinh trung binh cha cac vién thuéc do hai may dap ra la khac biét ¢6 ¥
nghia thong ké. Khéng nén ding hai may dé dap cac vién thudc. N&u can dung ca
hal may thi phai chinh may.

2. Dinh lugng Protein toan phan trong huyét thanh bénh nhi suy dinh dudng
trude diéu tri X va sau diu tri Y, thu dudce 8 liéu sau:

X{g/) 558 53,3 30,1 51,0 37,8 68.6 57,7 59,1 494 354 534 427
21,2 28,3 57,3 42,4 61,4

Y(g/l) 60.4 58,7 28,9 48,0 39,7 688 57,5 70,4 56,8 40,6 57,3 44,3
32,2 47,7 77,0 551 66,1

Phuong phap diéu tri ¢6 hiéu qua khong ?
Giai

®* Tinh tham sé miu
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Trude didu tri n = 17, x£s_ = 47,35 + /173,6564 .
Sau diéu tri m = 17, y+s,= 53,5 + {/182,0925 ,
" HyMX=MY,  H;: MX<MY.
= Piéu kién :
Gia st dai lugng ngau nhién X tuin theo quy luat chuén.
Gia st dai lugng nglu nhién'Y tuan theo quy luat chuén.
= Tinh T
Gia st hai phuong sai nhu nhau, can tinh s°.
2o (17-1D173,6564+(17-1182,0925

=177.8745=13,347

17+17-2
po_535-4735 o
13,34J--1'-- o1
17 17

s 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 muc 95%.

Luong Protein toan phdn trong huyét thanh bénh nhi trude va sau diéu tri
nhu nhau. Phudng phap diéu tri chua that sy hiéu qua.

Chu y: Khi quan niém xac sudt la gia tri trung binh cta cac tdn sudt thi co
thé ap dung thuit toan so sanh hai trung binh dé so sanh hai ty 18.

3. Pidu tri phuong phéap I cho 405 bénh nhéan ¢6 328 ngudi khoi.
Diédu tri phuong phap 1I cho 155 bénh nhén ¢6 122 ngudi khoi.
Ty 1& khéi ciia hail phudng phap ¢6 nhu nhau khéng?

Giai
= Tinh cic x4c suit

Goi xac suat khéi ctia phuong phap Ilap, PA)=0,5

Goi xac sudt khoi ciua phuong phap Il lap, p, = 122 0,781 -
155
K¢ hiéu n,= 405:  m, = 328
n,=155;  mg =122

* Hy:p;=ps,Hiipy#py
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* Diéu kién n,, n, da lén.
® Tinh T

m; m, 328 122
To N, 0y 405 155

J_n_l.l_f my 1- .W.Li-_@;.)( 1 + L \}32_8"'1 22 1— 328+122, 1 !

n; +n, ny+n; m nz) 405+135 405+155 405 155

= 0,607
véin,, n, da 16n, T 14 gia tri cta dai lugng ngiu nhién chudn tic.
= Két Juan
Tra bang chuén téc t(0,05/2) = 1,96

Do T = 0,607 < 1,96 din dén chdp nhan H,. Ty 1¢ khoi clia 2 phuong phap diéu
tri nhu nhau.

* Cha y:Dat H, : p, > p, thi gia tri téi han tra t(a).

3. SO SANH TUNG CAP

Trén mét déi tugng nghién ciu ¢ khi thu duge hai gia tri cia cing mot dai
lugng. Can néng cua tré suy dinh dudng trudc va sau diéu tri, dudng huyét cia
bénh nhan dai thao dudng trude va sau didu tri... 1a mét cap gia tri cla cing mét

dai lugng. S6 liéu clia n déi tugng nghién ctu 1 n cap gia tri (Xj.y;) i= I,n.

Phén trén dua ra phuong phéap so sanh hai trung binh cua hai dai lugng, phan
nay tién hanh so sanh cap hay con goi Ia so sanh hiéu.
3.1. Tinh tham s8 miu

Gia st hdu hét cac gia tri y; 16n hon x;, khi d6 dat Z = Y — X, nhu vay cé n gia

tl"i Zi, Zi =yi'xi. i=l.n.
T céc gia trj z; tinh cac tham s§ mau z va 52
3.2. Cac budc
* Hi:MZ=0, H:MZ>0 (1)
hoéic MZ # 0. (2)
" Diéu kién:
Gia sit dai lugng ngiu nhién Z c6 quy luat chudn.
® Tinh gia tri T.

86



plzl el ®

s Sz

[l

n

T 1a gia tri ctia dai lugng ngau nhidn c6 quy luat Student véin — 1 bac ty do.

= K&t luan:

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

hodc t(n — 1; /) ding vdi (2).

KhiT < t(n — 1; o) hodc t(n — 1; @/2): chdp nhan gia thiét H.

Nguge lai T > t(n — 1; o) hogic t(n — 1; a/2): bac bd gia thigt H,, chdp nhan doi
thiét H,.

Tu k&t luan clia bai toan kiém dinh suy ra ¥ nghia y hoe.
Vidu

1.Goi X la hudng Protein toan phan trong huyét thanh bénh nhi suy dinh
dudng trudc diéu tri. Goi Y 13 lugng Protein toan phan trong huyét thanh bénh nhi

suy dinh dudng sau diéu tri. Z 14 lugng Protein toan phén trong huyét thanh bénh
nhi suy dinh dudng téng lén sau diéu tri. Nhu vay Z=Y - X.

T 17 cép gia tri trude va sau didu tri (Vi du 2.2 & phéin trude), suy ra Z nhan
cac gia tri sau:

Ze) 46 54 12 -30 19 02 02 11,3 74
5,2 3,9 1,6 11,0 19,4 19,7 12,7 4,7
Sau diéu tri lugng Protein toan phan c6 that su tang 1én khéng ?
Giai
= T diy s6 liéu tinh duge cac tham s6 mau:
n=17; zs, =6,15316,694(g/).
" H,:MZ=0, H:MZ>0.
* Diéu kién:
Gia sti dai lugng nglu nhién Z cé quy luat chudn.
& Tinh giatri T.
L 615017

=3,790.
6,694
» Két luan:
Tra bang t(17 - 1; 0,05) = 1,746, t(17 - 1; 0,01) = 2,5683.
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T > t(16 ; 0,01): bac gia thiét H, mitc 99%, ch&p nhan H,. Vay luong Protein
toan phéan that su c6 tang 1én sau diéy tri. Phuong phap di€u tri mang lai hiéu

qua cao.

2.Do gia tri p dong thai tai hai diém trén cd thé 12 ngudi bénh. Goi Z 14 hiéu

gitta diém 1 va diém 11, thu dugde két qua sau:
Z 0,012 0,002 0,006 0,027 0,005
0,001 0,003 -0,016 -0,007 0,003
Gié tri do duge tai hai diém 6 nhu nhau khéng ?
Giai
* Tinh tham s6 mau.
n=12 'z =0,036 >z} =0,001712
Z+s, =0,003+0,012.
Hy: MZ =0, H,: MZ = 0.
* Diéu kién:
Z la dai lugng ngiu nhién ¢é quy luat chuan.
¥ Tinh gia tri T.

~0,003V12

=0,866.
0,012

0,015
— 0,015

T la gia tri cua dai lugng nglu nhién tuan theo quy luat Student véi 11 bac

tu do.
= Két luan

Tra bang Student, t(11; 0,05 /2) = 2,201

T < t(11 ; 0,05/2): giii gia thiét H;. Khéng c6 su khac biét giita hai gia tri do

dugc tai hai noi.
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Bai 4
SO SANH CAC TRUNG BINH CAC BIEN CHUAN,

KIEM DINH GIA TRI TRUNG BINH LY THUYET

S i 2 Ge e S s
1. Gidi dudc bai todn so sdnh cdc trung bink va kiém dinh MX'= 1,
2. Tinh duge sai ldm loai II. b e P BT L
1. SO SANH CAC TRUNG BINH CAC BIEN CHUAN (Phan tich phuong sai)
Nghién cttu k nhém tuong ting k dai lugng, thu dugc bang gia tri sau:

D ST S &

X“ X'IZ .......... xlj ........... Xlk
X:” XZE .ij ........... sz
Xi X2 xij ........... xik
anl xn22 ......... anJ ..xnkk

Céc gia tri trung binh ctia k ddy ¢6 nhu nhau khong ?

1.1. Tinh § va 8’
k | 1 n; o B 1 k.n}-
N:an x,z;inj i1, _x=§ Xij
j= Ji=l ji=1
K, 0y koq (N : (e e
A= 2, X B:z; Xjj C=3 2 X
=l j=1 M=l jui=1
§2 _ B=xC Sg _ A-B
N-k

1.2. Cac budc kiém dinh
» (ia thiét va déi thiét
H,: Cac MX, khéng déng thoi bing nhau
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* Diéu kién
X,. X5, .., Xk 1a k dai lugng nglu nhién chuin.
* Tinh F
=2
s
Fo i nop =
k~1.N-k 82
F 1a gia tri caa dai lugng nglu nhién ¢6 quy luat Fisher — Snedecor véi k — 1
vi N — k bée tu do.
s Két luan
Tra béng Fisher — Snedecor gia tri f(k — 1; N - k; 0,05)
Khi F < f(k ~ 1; N — k; a): chdp nhan gia thiét H;.
Nguge lai F > f(k — 1; N - k; o): bac bd gia thiét Hg, chép nhan d6i thiét H,.
Vi du

Theo d6i thdi gian khéi (ngay) clia ba nhém bénh nhan diéu tri bing ba cach
thu dugc bang s8 liéu sau:

X, 10 12 14 11 13 12
X, 20 18 18 12 14 16 15 18
X, 4 6 7 5 8 6 7

Thdi gian khéi trung binh ciia ba cach diéu trj ¢6 nhu nhau khéng ?
Giai

1. Tinh cic tham s §2 vi s

i X, X? X, X3
1 10 | 100 ! 20 400
2 12 144 | 18 324
3 14 196 19 361
4 11 121 12| 144
5 13 | 169 14 | 196
6 i 12 144 16 256
- : R
R .
T R R R




X 12 16,5 6,14
g2 1,4142% 2,7255% 1,34522
N=6+8+7=21 i=%(?2+132+43)='11,'}'6.

A =874 + 2230 + 275 = 3379

722 1322 43?
+ +

B= . = 3306,1429
6 8 7

1
C=(72+132+43)*x —; = 2905,1905
ézﬁ[3306,1429-2905,1905] = 200,4762,

52 =#—§[3379—3306,1429] = 4,0476.

2. So sanh céc trung binh
s Gia thiét va d6i gid thist
H, : MX, = MX, = MX,
H, : Cac MX, khéng déng théi bang nhau
» Diéu kién |
X;» X5, X; 12 cac dai lugng nglu nhién chuén.
®* Tinh F

_200,4762

=— =49,53
4,0476

F la gia tri cha dai lugng nghu nhién c6 quy luat Fisher — Snedecor vih 3 -1
va 21 — 3 béc tu do.

= K&t luan

Tra bang Fisher — Snedecor (2 ; 18 ; 0,05) = 3,55.

F>£(2: 18 ; 0,05): bac bé gia thiét H,, chép nhan d6i thiét H|.

Théi gian khéi trung binh cia ba cach diéu tri khong nhu nhau. Cé cach diéu
tri khéi nhanh, cé cach diéu tri 1au khoi.
2. KIEM DINH GIA TRI TRUNG BiNH LY THUYET

Gia stt dai lugng ngau nhién X c6 quy luat chudn vdi tham s6 MX = .
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Do n gia tri cha dai lugng ngau nhién X thu dude x,, x5,..., x,. Tl n gia tri

cua X tinh duge tham s6 mau X s, .
Vi day s6 léu thu duge MX = p ¢6 ding khéng ?
2.1. Cac buée kiém dinh
» Pit gia thiét va déoi thiét
Hy: MX =py,  H:MX>y, (Truong hgp 1)
hoac MX # (Truong hgp 2)
= Diéu kién ctia kiém dinh
Pai lugng nghu nhién X tuin theo quy luat chuéin N(u,,0°).
= Tinh T.
2.1.1. Biét DX = o’

Tzli_}‘l’()l_
g

Vn
T 14 gia tri cua dai lugng ngdu nhién tuan theo quy luat chuan téc.
= Két luan
Tra gia tri tdi han t(a) ng véi (Truong hap 1) hodc t(a/2) ang véi (Trudng hop 2).
Khi T < t{a) hodc t(a/2) : chdp nhan gia thiét Hy,.

Ngugc lai T > t{a) hodc t(a/2): bac bd gia thi€t H,, chap nhan déi thiét H,.
2.1.2. Khéng biét DX

_ X1yl
B 5

Jn
T 1a gia tri cia dai lugng ngau nhién tuin theo quy luat Student véi n —1 bac
tu do.

T

» Két luan

Tra t(n — 1; o) tng véi (Truong hgp 1) hodc t(n — 1; o/2) Ung v38i (Truong hop 2).

Khi T < t(n - 1; @) hodc t(n — 1; o/2): chdp nhén gia thiét Hy.

Nguge lai T > t(n — 1; o) hodic t(n — 1; o/2): bac bd gia thiét H,, chap nhan do1
thiét H;.
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2.2. Cac xac suat ciia bai toan kiém dinh
Khi tién hanh bai toan kiém dinh gia thiét thong ké, két luén cua bai toan
kiém dinh ding hay sai phu thudc vao H, dang hay sai. Trong phén nay can xét
cac xe suft lidn quan téi kiém dinh. Bai toan duge gial véi gia thiét:
Hy: MX = py 3 Hp: MX = i va biét DX =6
2.2.1. Gia thiét Hy: MX = , ding
" |T|<t(/2): gitt gia thigt Hy,
Xac sudt gitt gia thi€t H, khi H, dung goi la do tin: -cé_iy.
= |T|>t(/ 2)bac gia thiét H,.
Xac suat bac gia thist H, khi H, duing goi 4 nguy hiém loai I hay sailam loai L.
Do H, ding cho nén sai lam loai I 1a o va df_‘) tin cay 14 1 — a. Nhu vay chon
trong bai toan kiém dinh chinh la 4n dinh sai lam loai 1.
2.2.2. Gid thiét Hy: MX = y, sai. Khi dé6 gid sit MX = p ding
IT|<t(a/2): giit gia thiét Hy.
Xac suit giit gia thiét H, khi H, sai goi 12 nguy hiém loai II hay sai lam loai
I1. Sai lam loai II ky hiéu la B va phu thudc vao p cho nén viét 1a B(p).
[T} > t(a / 2) bac gia thiét Hy.
Xac suit bac gia thigt Hy khi Hy sai duge goi 1a lyc ctia kiém dinh.
2.2.3. Tinh B(1)

B(w) = P{|T| <1/ 2)} = Plt(a /2 s > “"<r(a/2)}
JH

=Plpy —t(a/2)—

t(o /2
\/H IJ-(}+ (Gt )-\/H}

Dé tinh xAc sut trén, ta thita nhan dinh 1y sau:
Gia stt X;, X,. ... X, 1a n bién chuéin déc 1ap c6 cang MX; = va DX, =

i=1..n, thi X 12 dai lugng nglu nhién chudn véi tham s6 MX = p va

52 s

DX =, trong d6 X :—I-
n n
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e

+ (o f 2) = —t(/2) Lo -
Mo+t )\[I; u e o —Ha )\/H M
0'/\/; o/vn

Vay B =TT

= n(—?(ug ‘H)+1(a/2)]* HL_&\E(HO ‘!1)_1(0‘/2)}

2.2.4. Nhén xét
* Khial < (1-a)T < g T,

Chi khi n du 16n < o va B(u) 58 ciing nhd. Vi vay khuyén cao ldy a =0,05dé n
va B(u) vira phai.

®* My va u chénh léch it thi B(p) s& 16n ; ngude lai Ko va p chénh léch nhiéu thi
B(u) sé nho.

» Khi kiém dinh mét phia véi H, : MX >, thi sai lam loai II dudc tinh nhu sau;
By = P{—w<T<t(a) } = IT [‘\g—(lﬂo —-p)+t(a)J.

* Khi DX khéng biét, tinh gén dung B(u) cin thay o biing s, t(a) bang t(n-1:a)
va t(/2) bang t(n—-1;0/2).

Vidu

1. Go1 X 14 chiéu cao nam thanh nién (cm). Gia st X: N(158,5; 5%). Sau 10 nam,
do chiéu cao 270 nam thanh nién dugc két qua X+s, =162,3+5,5,

a) Thé hé sau cé thita nhan MX = 1585 khéng? Lay o = 0,05.
b) Néu MX = 160 dting, hay tinh (160). |
Giai
a) Kiém dinh gia thiét.
* Hy:MX=1585; H;: MX > 1585,
* Didu kién
Dai lugng ngau nhién X tuan theo quy luat chudn,

& Tinh T

T:(162.3;158,5)xm'=12,488.

94



» Két luan

Tra bang chudn tac t(0,05) = 1,6449.

T > t(0,05): bac bd gia thidt H, chip nhéan déi thiét H,.
Thé hé sau cao hon, khéng thia nhan MX = 158,5.

b) Tinh B(w)

p(160) = I1 [—2579-— (158,5-160)+1, 6449] =[1(-3,28)=1-0,99952 = 0,00048 .

2. Diéu tra 1600 gia dinh 4 con thu duge két qua sau:
X+s = 2,0469 + 1,0333,

trong d6 X 1a s6 con trai gia dinh 4 con. Gia st MX=2va DX = 1.
a) S5 lidu trén 6 thita nhan MX = 2 khéng ? Lay a = 0,05.
b) Gia sit MX = 2,056 14 gia tri diing, hay tinh B(2,056).
Giai |
a) Kiém dinh gia thiét
* Hy: MX=2,; H;: MX# 2.
= Dijéu kién: n = 4 qua nha.

= Tinh T
T- @i?.g_“z-) - J1600 =1.876.

» Két luan

Tra bang chudn téc t(0,05/2) = 1,96.
T < £(0,05/2) : giit gia thiét H,

S lidu trén thita nhan MX = 2.

b) Tinh ()

V1600 V1600

1 (2-2,056)+1,96) ~ ﬂ(—l-?-)—g(Z -2,056)-1,96)

= [1(-0,28) - [1(~4,2) = [1{(4,2) - T1(0, 28)
=0,999968 —0,6103 =0,389668
= (39,

B(2,056)=TI(
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CAU HO! TU LUGNG GIA
(Bai 3 & 4)
Hay chon mét két qua dung.

1. Dinh lugng Protein toan phan trong mau hai nhém tré bi bénh thu duge két
qua sau:

Nhoém 1 n=26 X ts, =473 % 11,25 mg%.
Nhém II m=31 - ¥ +s, =535t 10,49 mg%.
Gia tri trung binh cda hai nhém ¢6 nhu nhau khéng ? Kiém dinh 1 phia, ldy
a = 0,05.
Két qua:
A.2,1448  B.2,1370 C. 2,1435 D. 2,150 E. 6 khac
2. Diéu tra 53680 gia dinh 8 con, goi X 1a s& con trai cua gia dinh, thu dude két
qué sau: Xts, =4,11742:1,43786. Biét DX=2, hay cho biét MX=4 c6 diing khéng ?
Két qua;
A. 18,920 B. 19,237 C. 13,602 D. 13,162 E. s& khac
3. Goi X 1a lugng Protein trong mau tré bi bénh nhe (mg%), X : N(60; 40,96).
DPinh lugng Protein trong méu cho 69 tré bj bénh trén duge két qua
Xts, =61,246,6, néu MX = 60 l4 sai, hay tinh B(62). Kiém dinh 1 phia, 14y a = 0,05.
Ké&t qua:
A 0,1711 B. 0,8289 C.0,999968 D.0,2611 E. s6 khac

4. Xét nghiém Cholesterol toan phén (X:mmol/l) cho 2 nhém tré thu dugc
k&t qua: '

Nhém1 X, n=48 X ts, =3,40 0,65
Nhém IT X, m=52 X, ts, = 3,82+ 0,72

Gia sit X:N(3,50; 0,4624). Lugng Cholesterol toan phén trung binh chung ela
hai nhém ¢6 khéc biét véi hing s6 da cho khéng? Kiém dinh 1 phia, 1dy o = 0,05.

Két qua:
A. 1,6058 B. 1,6176 C.1,7412 D. 1,7285 E. s6 khac.
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Bai
SO SANH CAC TY LE VA KIEM BINH TiNH POC LAP

MUC TIEU

1. Gigi dwdc bai todn so sdnh cdc ty lé, kiém dmh tinh doc lap bang thudt
todn 3’ thuong gap. ; e
2. Néu duoc y nghia cua cde bai todn.

Trong nhiéu nghién cttu thudng gip cac cdu hoi nhu ty 1é khoi cua cac phuong
phap c¢6 nhu nhau khéng hay ty 1&6 mac bénh cta cac dia phuong c6 nhu nhau
khong hoac ty 1é méc bénh B c6 phu thude vao su nghién thudc 14, phu thude vao
gi6i hay phu thudc vao nghé nghiép khéng ...

Néu ty 1é khoi cua cac phuong phap nhu nhau nghia 1a ty 1& khoi khong phu
thudc vao phuong phap hay ty 1é khéi "doc lap" véi cac phuong phap. Nhu vay tu
bai toan so sanh céc ty 1é ciing c6 thé din dén bai toan kiém dinh tinh doc lap giiia
cac dac tinh.

Gia st X, X,, ..., X, 1a k bién c¢6 quy luat da thic véi cac tham s6 n va

Py Py -y Py thi

2
k
Q= Z Zi TP 13 dai lugng ngau nhién c6 quy luat ¥* véi k — 1 bac
\/ np;

tu do.

. P m; — M - T « 9 . = » 5
Khi dé Q= Z(—J—w—i-)- la gia tri cua dai lugng ngau nhién trén.

i=l i
Cac bai toan néu trén c6 thé giai bang kiém dinh y>.
1. CAC BUGC
» Gia thiét H,
Hosdc cac ty 1& nhu nhau

Hoac hai dac tinh déc lap.
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= D61 gia thiét H,

Hoic cac ty 1& khéng nhu nhau

Ho#c hai dic tinh khéng déc lap.

* Diéu kién

Tan s6 xudt hién cua cac hién tugng : m; hay m; > 5 hay 16n hdn 10 cang tét.
Céac d6i tugng nghién ciu phai thuan nhat.

* Tinh Q '

k RV
Céc gia tri phan phdi thanh k hang : Q = z_____(m:M M)
1=1 i

trong d6 m; 1a tan s6 thyc nghiém, M, tuong dng 1a tan s6 1y thuyét.

Q, 12 gi tri ctia bién %2 véi k — 1 bac tu do.

k.1 2
. S n N . . : (rnij —-Mij)
Cac gia tri phan phoi thanh k hang, 1 ¢6t: Q, = Z —W ,
ij=I ij

trong d6 m; 1 tan s3 thuc nghiém va M, tuong tng 1a tin & 1y thuyét.

Q, 1 gi4 tri cha bién 2 véi (k — 1) — 1) bac tu do.

« Két luan

Tra gia tri téi han q(k - 1; 0,05) ho#c q({k — 1)1 — 1); 0,05) trong bang X2 vii
bactydon =k~ 1hodcn=(k-1)}1—-1) va p hay a = 0,05.

Gia st Q, < q (k — 1; 0,05) : Ché&p nhan gia thiét H,,

Nguge lai Q, > g (k — 1; 0,05) : Bac bo gia thiét H,, chap nhén 461 thiét H,.

Tuong tu Q, < q ((k — 1){1 - 1); 0,05) Chap nhan gid thiét H,.

Q, > q ((k — 1)(I-1); 0,05) : Bac bb gia thiét H,, ch&pnhan déi thidt H,.

Trén co s6 két luan cia bai toan kiém dinh, cdn suy ra ¥ nghia y hoc.

2. CAC BAI TOAN

2.1. Bai toan 1

Theo di 50 tré so sinh thay 20 tré gai ra doi. S8 con lai 1a tré trai. Ty 16 sinh
con gai bang 0,5 ¢ ding khéng?

Giai
Néu ty 1& sinh con gai bng 0,5 thi ty 1& sinh con trai cing bing 0,5. Ky hiéu T
Ia trai, G la gai va HT: Hién tugng.
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= H,: 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
* Lap bang tinh Q
M,=np,=50x0,56=25
M,=np,=50x0,6=25"

HT m M, (m, ~ M)*M,
G 20 25 1

T 30 25 1

3 50 50 2

» Két luan

Bactydo:2-1=1; q(1;0,05) = 3,841.

Q =2 < 3,841 : giii gia thiét H,. Vay P(G) = 0,5.

Nhéan xét : w(G)=§=0,4, m(T)=£=O,6
50 50

Két luan ctia bai toan kiém dinh 1a ty 1& 0,4 va ty 1& 0,6 duge “xem 13” nhu
nhau. Diéu nay chua duge thoa dang. Khi n tang 1én két luan cia bai toan sé
thay d8i.

2.2. Bai toan 2 ]
Piéu tri mot bénh bing hai phuong phap (FF) thu dudge két qua (KQ) sau:
(K : khéi, D : 46, TB : that bai)

KQ K 3] T8 Mg
FE
| 230 40 50 320
i 76 12 7 95
Mg 306 52 57 415

Hai phuong phap diéu tri ¢6 hiéu qua nhu nhau khéng?
Giai
» H, : Hai phuong phap diéu tri hiéu qua nhu nhau.
H, : Hai phudng phap diéu tri hiéu qua khong nhu nhau.
» Diéu kién :
m; > 5 V1, .

Pam d6ng bénh nhéan diéu tri bang hai cach thuin nhat,
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« Tinh Q

. X e My X Mg,
Dya vao H, dan dén M =——=
n
M,, = 235,952 M,, = 40,096 M,, = 43,952
M,, = 70,048 M,, = 11,904 M,, = 13,048

2.3 (mi. — M)2
Q= .Z -MJ_M_*L =4,292.487.

b=l ]
« Két luan
Bactudola (2-1)3-1)=2.
Q < p(2; 0,05) : giti gia thiét H,.

q{2; 0,05) = 5,991.

Hai phuong phap diéu tri hiéu qua nhu nhau.

Tinh theo cong thic tinh nhanh, Q = 4,292.645. Sy khac biét gitia hai két qua
tinh 1a khéng dang ké.
2.3. Bai toan 3

Diéu tra tinh hinh méc ba bénh (B) B,, B,, B, tai hai phan xudng (FX) [ va II
cua nha may X thu duge két qua sau:

B
FX B, B, B, Mg
| 588 369 89 1046
il 304 171 50 525
. 892 540 139 1571
Ty 1é ba bénh tai hai phan xudng ¢é nhu nhau khéng?
Giai
= H,: Ty I¢ ba bénh tai hai phan xudng nhu nhau.
H, : Ty 1é ba bénh tai hai phan xuéng khac nhau.
* Diéu kién :
m;; > 10 Vi) .
Diéu tra tit ca cong nhan cta hai phan xudng
®* Tinh Q
Dua vao H, suy ra M;; = EO—:&
M,, = 593.91 M,, = 359,54 M,, = 92,55
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M,, = 298,09 M,, = 180,46 M,, = 46,45,
23 (m; — M)
Q= Z N 1328
i =1 ij
= Két luan

Bac ty do bang (2 -1}3 - 1) = 2; g(2; 0,05) = 5,991.
Q < q(2; 0,05) : giit gta thiét H,.
Ty 1é cac bénh B,, B,, B, ¢ hai phan xudng nhu nhau.
Dé tra 161 cAu hoi ty 16 mAc cac bénh tai hai phan xudng c6 nhu nhau khong,
bai toan chi duge giai trong trudng hgp dic biét.
24, Bai toan 4

Theo déi phuong phap diéu tri ngoal khoa cai tién trong 10 nam, thu duge
bang s8 liéu sau:

Nam
123 4567 8910 p)
KQ i
T 31 7 58 160
T 16 25 B 47
x 47 96 64 207

Ty 1é t6t ctia 3 nhém ¢6 nhu nhau khong?
Giai
= H,: Ty lé t6t cha ba nhém nhu nhau.
H, : Ty 1é t&t cua ba nhém khac nhau.
* Diéu kién:

m;; > 5 ¥ i,j . Cac nhém bénh nhén thuan nhat.

* Tinh Q
23 (my; - M)’
Q= z 887 10,531
Lj=1 ij
» K&t luan: Bactudobing 2.  q(2; 0,05) = 5,991,

Q > q(2; 0,05) : bac H,, chdp nhan H,.
Ty 1é téot cia 3 nhém tuong vng véi 3 thai ky khéng nhu nhau.

Chiat §: Tit nam 11 tré di phuong phap cai tién ¢ ty 1& tSt trén 90,625%
(58/64).
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2.5. Bai toan 5

Chén doan bénh cho 1000 ngudi tai cong déng, ty 16 méc bénh bang 2,5%.
Dung mét phan ing chan doan, phan ting ¢6 dd nhay bing 0,8 va xac suit duong
tinh caa nhém khéng bénh bing 0,08. D§ nhay va d6 dac hidu ctia phan ing cé

nhyu nhau khéng?

Giai

" H,:P(A/B) = P(A/B) hay P(®/B) = P/ B)

H, :P(A/B) = P(A/B).

€
3] S 3
\
B 20 5 25
B 897 78 975
X 917 83 1000

* Diéu kién:
m; 2 5V ij.
* Tinh Q@
Q= 4,612,
= Két luan:

g (1; 0,05) = 3,841. Q > (1; 0,05).

Bac tu do bang 1.

D% dic hiéu cao hon hén d6 nhay. Néu phéan tng khéng dét, nén ding dé chin

do4n phén biét 3 cong ddng.

2.6. Bai toan 6

Diéu tra mot dam déng ngudi nude ngoai véi hai déc tinh mau téc (MT) va

mau mat (MM) thu dugc s6 liéu sau:

MT
BPen Hung Nau Bach kim My
MM
Xanh 35 19 36 25 115
Pen 14 14 16 10 54
my 49 33 52 35 169

Hai dic tinh di truyén c6 déc lap véi nhau khong?

Giai

* H,: Hai dic tinh di truyén déc lap nhau.

H, : Hai dic tinh di truyén khéng déc 1ap nhau.
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= Diéu kién: m;>10 Vy,).

* Tinh Q
sy Mo XMy,
Tiu gia thiet Hysuyra M;; =
n

M,, = 33,343 M,, = 22,456 M,; = 35,385
M,, = 15,657 M,, = 10,544 M,, = 16,615

24 (m,. _M,,}z

Q=) — = 2,140,
1,)=i ij

= Két luan
Béc tu do bing (2— 1)4—-1)=3. q (3; 0,05) = 7,815
Q < q (3; 0,05): gifl gia thiét H,,.
Hai déc tinh di truyén déc 1ap nhau.
3. CONG THUC TINH NHANH
3.1. k, 1 16n hon hoéc bang 2

-Eed ]

ij=1 Mip % Mg;

32.k=21>2

2,1 (m--~M--)2 1
Q= —u U
Zom, E

ij j=l

2
(mlj szo _’mzj Xmlo)

My

j ><IT1|0 x mzo

Ap dung véi s6 lidu bai toan 6

(35x54-14x115)? - (25x54—-115x10)*

Q= ox115x54 35x115x 54

33 k=1=2

= Mu My X My X Mgy X Moy

Vi du

=2,139~ 2,140,

M,, = 23,817
M,, = 11.183.

Quan sat cac cay vdi hai déc tinh mau hoa (H) va dang 1a (L) thu dugc s6

liéu sau:
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H .
Do Hong Mg
L
Phéng 328 122 450
Nhan 77 33 110
my; 405 155 560
_

Hai djc tinb di truyén cé dbe lap khé‘n;g'?
Giai
* H,: Hai d4c tinh di truyén déc lap nhau.
H, : Hai dac tinh di truyén khéng doc lap.
* Diéu kién:m;> 10 vijj.
Khéng ¢6 loai cdy nao trong nhém nghién ciu chét non.
* Tinh Q

_ (328x33-122x77)? x 560
450%110x 405x155

Q = (0,3685
22 (m;;-M,;)?
Chay: Q=) ’M_ !

ij=] i}

=0,3685.

s K&t luan
Bac ty do bang (2 ~-1)2 - 1)=1. q(l; 0,05) = 3,841.
Q < q(1; 0,05) : Hai déac tinh di truyén dée lap véi nhau.

CAU HOI TY LUGNG GIA
Hay cnon m{t két qua dung.
1. Nam 1998 c6 8110 nguoi ngd djc cap, trong d6 ty 1é tit vong bing 3,76%.
Niam 1999 c6 8339 nguoi ngd doc célp, trong d6 ty 18 ti vong bang 3,02%.
Ty 1¢ tit vong clia bénh nhéin ngd doc cap trong 2 ndm c¢é nhu nhau khéng ?
Két qua:
A. 6,8603 B. 3,8049 C. 5,0431 D. 6,9413 E. s khac

2. Ty 1é bi bénh tai 1 bénh vién bing 0,24, Ch4n doan bénh cho 1000 ngudi béi
phuong phap I, phueng phap I c6 d6 nhay bing 0,875. Ch&n doan bénh cho 1000
ngudi boi phueng phap I, phudng phap 11 ¢6 dé nhay bang 0,775.

D6 nhay cua 2 phudng phap 6 nhu nhau khéng ?
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K&t qua:
A.1,4545 B. 34,6320 C. 6,0606 D. 8,3117 E. s6 khac

3. Mét phan dng cé xac suit dudng tinh biang 0,89, xac suit sai bang 0,1 va
xac suit bi bénh cia nhém ding bang 0,9. Diing phan tng chén doan cho 400

ngudi. Gia tri duong tinh clia phan @ng c6 bang gia tri &m tinh cia phan Gng
khéng ?

K&t gqua:
A. 125,0177 B. 3,6772 C. 147,2072 D. 5,9800 E. s6 khac

4. Ty 18 chét chu sinh cha 3 dia phuong A, B, C tuong tng bing 18/1000
20/1000 10/1000. Xac suat chét chu sinh cia 3 dia phudng ¢é nhu nhau khong ?

Két qua:
A. 3,500 B. 3,6569 C. 3,4537 D. 0,0569 E. s6 khac.
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Bai 6
KIEM DINH QUY LUAT XAC SUAT CUA PAI LUONG
NGAU NHIEN

MycTIEU I
¥ Guu dude bdt toan M quy ludt chwi’m
2, Guu duge bé: toan kzem dinh quy ludt nhi thwc

Trong bai nay trinh bay cach tién hanh kiém dinh %? xem dai lugng ngiu
nhién X c¢6 quy luat chudn, ¢6 quy luat nhi thic hay c¢6 quy luat xac suit nao day
khéng. Ngoai kiém dinh quy luat chuin theo kiém dinh %? ciing c¢6 thé kiém dinh
quy luat chudn theo Kolmogorov hogc cac kiém dinh gin ding khac.

1. KIEM PINH QUY LUAT NHI THUC CUA PAI LUGNG NGAU NHIEN X

1.1. Cac buée
* H,: X tuan theo quy luat nhi thic véi tham s n va p.
p ¢6 thé cho trude ho#c uée lugng bdi .
H, : X khéng tuan theo quy luat nhi thic véi tham sé n va p.
* Diéu kién :
m; 2 5; i=0,n. N&éu 16p i c6 tdn s& m, duéi 5 thi ghép 16p nay véi 16p ké bén
sao cho tén s8 cac 16p khong dudi 5 va san san nhau.

* Lap bang tinh Q

Trudc hét tinh p; . p; =P{X=i}=C, p'd-p)"" i=0,n
Ti€p theo tinh M; . M; = np, i=0,n

K M2
Sau d6 tinh Q: Q=Z(Lni—gh1')—.
i=l i

®* Bactydo
Néu p cho truéde, bac tu do bang (k — 1)
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Né&u ude lugng p bing tin sust tinh tit s8 lidu, bac tu do bing (k-2).

Tra bang x? véi bac tu do da tinh, 18y a = 0,05.

= K&t luan

Q <q(...; 0,05) : giit gia thiét H,.

X tudn theo quy luat nhi thiic v6i tham s n va p.
Q > q(...; 0,05) : bac gia thiét H,, chdp nhan dé1 thiét H,.
X khéng tuln theo quy luat nhi thic véi tham sé n va p.

Vi du

Goi X 1a s6 con trai trong gia dinh 4 con. Diéu tra 1600 gia dinh 4 con thu

dudc s6 lidu sau:

x(s@ con trai} 0 1 2 3 4 )
my{sd gia dinh} 111 367 576 428 118 1600
Dai lugng nglu nhién X c6 tudn theo quy ludt nhi thic véin =4 va p = 0,5
khéng?
Giai

= H,: X nhithtcvéin=4vap=05
H, : X khong nhi thic véin=4va p=10,5.

» Piéu kién

m,> 100; i=0,4.
Diéu tra hét cac gia dinh 4 con.

= Lap bang tinh Q

p,=PX=1=C/x0,505%"=C, . 00625

M, = np, = 1600 x p,

i X; m, o} M, (m=M)M;
0 0 111 0,0625 100 1,210
1 1 367 0,250 400 27225
2 2 576 0,375 600 0,96
3 3 428 0,250 400 1,96
4 4 118 0,0625 100 3,24

z 1600 1, 1600 10,0925
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M, )?
Q= Z-—'—-——‘—-—— =10,0925 10,093
i M;

* Bac ty do: p = 0,5 cho trude nén bac tu do bing (5~ 1) = 4.
a(4; 0,05) = 9,488,

= Két Juan

Q = 10,093 > 9,488. Bac gia thiét H,, chdp nhan d61 thiét H,.

X khéng tudn theo quy luat nhithiic véi n =4 va p = 0,5.

Néu 18y p 1 xac sudt sinh con trai tit s§ lidu, dai lugng ngau nhién X s& ¢6 quy
luat nhi thic véin = 4 va p ~ o(T).

Nhan xét : Kiém dinh dai lugng ngdu nhién X c6 quy luat poisson hodc quy
luat siéu boi tién hanh tuong tu trén.

Kiém dinh sé cang dtng khi n cang lén.

2. KIEM DINH QUY LUAT CHUAN CUA DAI LUGNG NGAU NHIEN X

2.1. Cac bude
* Hy: X:N{, 0%
nva o ¥ c6 the duge cho trude hoac uée lugng bdi tham s6 mau.
H, : X khong chuén véi tham pva o %
" Diéu kién :
Phai chia mién gia tri cia dai ludng ngiu nhién X thanh k 16p sao cho k > 4,

tan s§ thuc nghiém clia 16p thi i tit o, _, dén o, phai tit 5 trd 1én va tin s§ cac 16p
san san nhau.

* Lap bang tinh Q ’

Ung véi 16p th i tix o;_, dén a;, tinh xac suat theo gia thiét H,,.

P{cx-,_[<X$0.i}=ﬂ(a*-“J—ﬂ[a‘*]ﬁ“J=pi i=1k.
g g

Tinh tan s§ ly thuyét tuong dng véi xac suat p;:

M =np,i=1k .

K M2
Saudétinh Q: Q= Z(—"“—Mi@—.
1=t '

* Bactudo
Néu pn va 6¢” cho trudc, bac tu do bang (k — 1)
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Néu uéc ludng p va o bing tham s§ miu tudng Ung 1a X va s? bac tu do bing

(k—1-2).

Tra bang y? véi bac tu do da tinh, 14y o = 0,05.

= Két luan

Q < g(...; 0,05) : giit gia thiét H,,

Dai lugng ngiu nhién X ¢6 quy luat chudn véi tham s6 p va o™

Q> q(...; 0,05 ) : bac gia thiét H,, chap nhan H,.

Vi du

Goi X 12 ap luc dong mach phéi thi tAm trudng ngudi binh thusng. Do 30

ngudi, thu dudge s6 lidu sau:

%, (mm Hg) 2 3 4 5

6

7

8

9

m; (s6 nguai) 1 4 7 8

2

5

2

1

2
30

Pai lugng ngiu nhién X c6 quy luat chudn véi tham sé p =X va ¢ ~ s* khéng?

Giai

a) Tinh tham s6 mau.

Két qua trong bai tham sd mau la x =5,1;s*=1,7%

b) Kiém dinh quy luat chuén.
» H,:X:N{u %) véi u~ X viol = s
H,: X khéng chuan véi p va o

* Diéu kién

Chia mién gia tri X thanh 4 1ép sao cho tin s& 16p khéng nho hon 5 va san

san nhau.

= Lap bang tinh Q.

(=22 pooTIa)-Tiq ) i=14
9

i (o 4+ o) m, t; [1t) P M, {m, — M)¥M,
1 —-w+ 35 5 -0,94 0,1736 0,1736 52 0,0076
2 35+45 7 -0,35 0,3632 00,1896 57 0,2964
3 45+-865 10 0,82 £,7939 0,4307 “.;;,9 0,6488
41 65:» 8 o | 1 02061 | 8,2 0,5225

z 30 1 30, 14753
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& Bae tu do

Bactudobing (4-1-2)=1; q(1; 0,05 = 3,841.

e K&t luan

Q = 1,475 < 3,841 : gii gia thist H, : X : N(5,1; 1,7,

Nhén xét :

Chia mién gi4 tri thanh 4 16p véi tdn s6 mdi l6p khéng nhd hon 5 vi vay n = 30.

M&i céch chia 16p mién gia tri & din dén két qua Q tinh duge khac nhau, nhu
vay ¢6 thé lam thay ddi két luan kiém dinh.

C6 thé ti€n hanh nguge lai véi cach lam trén nghia 1a chia lép cac gid tri cha

dai lugng ngiu nhién sao cho tin s& 1y thuyét M, chia cac 1dp bing nhau va khong
nhé hon 5 trén co s6 d6 6 xac xudt clia cac 16p bing nhau.

. v . 1 . T
Gglséldplak:ks—n—=£vapi=— i=lLk.
M, 5 k
Xét lat vi du trén:
30 1 —
k<=6 " i=16
5 i
* Hy: X:N(5,1;1,7
H,: X khéng chuin véi 5,1 va 1,7
= Pidukién: M, 25 i=1,6
= Tinh Q
Co6 bang tinh sau, véi x, = 5,1+ 1,7.t,
i Pi 11(L) t X m; M {m,— MM,
1 116 0,1667 - 097 3,451 5 5 b
2 1/6 0.3333 - 0,43 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 @® o 8 5 1,8
b2 1 30 30 11,2

* Bactudobang (6—-1-2)=3 q(3; 0,05) = 7,815.
* Két luan Q > q(3; 0,05) : bac gid thiét X : N (6,1, 1,7%.
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Ngoai kiém dinh tinh chudn cha dai lugng ngiu nhién theo kiém dinh x* 6
thé kiém dinh theo phuong phap khac.
2.3. Kiém dinh Kolmogorov

Gia su dai lugng nglu nhién X nhén cac gia tri x,, Xy, ..., X,..

Xét gia thiet H, X : N(u , 6%) vé1 p va o cho trude.

Goi F (x) 12 ham phén phdi thuc nghiém. Khi do:

F“(x)=~l-(-
n

trong d6 k 13 sb gia tri x, thuc sy nhd hon x. Nhu vay F (x) chinh 13 tan sudt
cOng dén cua nhiing gia tri nho hon x.

F(x) 12 ham phéan phéi chudn clia dai lugng ngiu nhién X.

Pat D, = max|F, (x)-F(x)|.
X
Theo Kolmogorov

Z
P{Vn D, >Z}= P{Dn >—ﬁ}g1—e(z).
Véi cac gia tri Z = 1,3581 va Z = 1,6276 thi 6(1,3581) = 0,95 va 6(1,6276) = 0,99
do dé:

1,3581 1,6276
P<D_>- = (0,05 va P<D_ > = (0,01,
{ou > 35 -o0s v p{p, -2}
Bai toan ki€m dinh quy luat chudn cia dai lugng ngiu nhién X véi tham sé
1,3581 1,3581

% A

u va o s& duge chip nhan khi D, <

va bac bd khi D, > véi db tin
cay 95%.
‘Bai toan kiém dinh sé rat t6t néu n > 30 va c6 thé chdp nhan duge khi n = 10.
Khi gia thist Hy X : N(u, o2 véip ~X va o’ =~s. thi gia tri Z duge thay béi
0,878 va 0,989 tuong ng véi cac xac suéit 0,95 va 0,99.
0,878
Jn
b, > 0878 bac bo gia thiét H, véi d6 tin cay 95%.

Jn

Xét mdt vi du dé minh hoa phuong phap nay.

Khi d6 D, < ch&p nhan gia thist H,
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Gol x la nhip tim nam binh thudng 9 tudi. D&m nhip tim 30 tré thu duge s&
l2éu sau:

X, (/ph) 64 66 68 70 72 74 75 76 77 78 80 z
m; 1 2 6 1 6 2 1 4 2 2 3 30

Tinh tham s8 mau c6 két qua X +s, =72,77+4,60.

X c6 chudn véi p =X va o> ~ _52 khéong?

Giai
" H,:X:N(72,8; 4,6%, H;: X khéng chu&n véi cac tham s& 72,8 va 4,6%
= Diéu kién n = 30.

* Lap bang tinh D,

X 64 B& 68 70 72 74 75 76 T 78 80 oo

K 0 1 3 9 10 16 18 19 23 25 277 |30
f‘:N{X) ¢ 0,033 0.1 03 0,3333 | 05333 06 0,6333 | 0,7667 | 08333 09 1
F(X) | 0,028 | 00694 | 0,1492 | 0,271 | 04325 | 06026 | 06879 | 07580 | 08186 0,8810 | 09418 1
Dy 0,1247
0,878
J30
* Két luan D, = 0,1247 < 0,1603 : ch&p nhan H,.
Dai lugng ngiu nhién X chudn véi p ~ 72,8 va o~ 4,62
Nhan xét:

®= Tinh gi4 tri téi han =0,1603.

Khi kiém dinh gia thigt dai hugng nglu nhién X chuén véi p va o° cho trude thi
ki€m dinh Kolmogorov manh hon kiém dinh x2 . Néu p ~X va o2 ~s’ thi kiém
dinh ¥* manh hon.

Néu sd ligu du diéu kién cho phép kiém dinh tinh chu&n thi nén kiém dinh
trude, sau dé méi thuc hién cac bai toan khac.
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Bai 7

KIEM DINH GIA TRl CUA XAC SUAT

Muc TIEU _ S
1. Gzcu duge bai todn ktém dmh xac suat :
2. Trinh bay duoe dinh nghm va tinh du‘dc sai lam loal II

Xac suit khoi khi diu tri mot bénh bing bao nhiéu? Ty 1& bi bénh tai mot
ving dang c6 dich 1a bao nhiéu? D nhay cua mot phuong phap chan doan bang
bao nhiéu?

C6 thé tién hanh phuong phéap kiém dinh gia tri cua xac suét dé tra 10i cac cau
hoi trén.

1. UGC LUONG XAC SUAT
= Thuc hién phép thi € n 1an doc 14p, hién tugng A xuét hién m lan.
o(A) = =,
n
= Khi khong biét P(A), ¢ udc lugng diém sau :
P(A) ~o(A)=—.
n

» Usc lugng khoang cua P(A).
Chon a = 0,05, ¢6 khoang udc lugng 95%.

<PA)<o+t(a/2)

o—t(c/2) m(ln ) o(l - o) :

Nhu vay c6 5% truong hdp P(A) c6 thé ndm ngoai khoang trén.

2. KIEM DINH HAI PHIA

Thuc hién phép thit n 14n ddc 1ap, hién tugng A xuét hién m lan, P(A) c¢6 bang
P, khong?

Bién ngiu nhién S 1a s6 lan xudt hién A c¢6 quy luat nhi thic v6i tham sO n
va P,.

8-XSTHONG KE (BYT)
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Khi n di 16n c6 thé thay quy luat nhi thic bing quy luat chuan N(u, ¢ % véi
u=MS=np,vaoc’=DS=np, (1p,).

2.1. Cac bude

H,: P(A) = p,

H,: P(A) # p,.

* Diéu kién
n du 16n khi np,=> 10 va n(1 - p,) > 10.
* Tinh gia tri s,(p,) va s,(p,)

Dua vao udc luong khoang cla xac sudt suy ra :
Sy(pg) =npgy —t{ae / 2)3/npy(1-py)
S3(py) = npy + 1/ 2)\/npy(1-py)

Biéu dién cac gia tri trén mot truc s6 :
of2 1T-a of2

= Két luan
S=m € [s, s,) : gili gid thiét Hy. Chap nhan P(A) = p,.

S = mEe[s,, s,] : Bac gia thiét H,, chap nhan déi gia thiét H,. Nhu vay
P(A) # p,.

2.2, Cac xAc suat
* Trudng hop H, ding.
P(A) = py, S=m € [s,, s,] : K&t luan giit gia thiét H, khi H, dung.
Xac suat giif gia thiét khi gia thiét diing goi la d6 tin cay cta kidm dinh.
S = me[s,, s,] : K&t luan bac gia thiét H, khi H, ding.

Xac sudt bac gia thidt khi gid thiét ding goi la nguy hiém loai I hay sai lam
loai I.

Do H, diing nén sai lam loai I chinh la e con d6 tin cay la 1 — o .
* Trudng hgp H,, sai

P(A) = p,. P(A) = pvdi p 14 gia tri ding.

S=m € [s, s,) : két luan gifd gia thiét H, khi H, sai.
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Xac xudt gilt gia thi&t khi gia thiét sai goi la nguy hiém loai II hay sai 1im
loai II. Ham sai lam loai I phu thudc p ding, ky hidu B(p).
S =mEé€[s,, s,] : két luan bac gia thiét H, khi H, sai.
Xac suit bac gia thiét H, khi H, sai goi 1a luc ctia kiém dinh.
* Tinh sai ldm loai I1.

B(p) = P{s;(py) < S<,(py)} = Z Cop'-p)" "

=%

T

ot

59 _HPJ— H{SI “HPJ
\ vOPq VIPq
n \[r;(po‘D)H(Ot/2)\/P{)(1—P(;)J__n[\/H(Pu*P)—l((X/_z)\/Po(l ~py) |
Jpa Jpg j

s Khia ~ o(0-o) -7 o8p."

Khin —* o — vappE ~
Khuyén cao 1ay a = 0,05 dé n va B(p) khéng qua lén.
Vi du

Theo déi1 900 tré sd sinh thay 427 gai ra ddi. P(G) = 0,5 ¢6 diing khdng? Néu
P(G) = 0,486 14 gia tri dang, hay tinh p(0,486) ldy a = 0,05.

Giai
= H,: P(G)=0,5, H, : P(G) = 0,5.
= DPiéu kién:
np, = 900 x 0,5 = 450 , n(1 —p,) = 900 x 0,5 = 450.

®* Tinh s, va s,.

S,(Po) =900x0,5—1,96,/900x 0,5x 0,5
= 450-29,4 = 420,6
= 421.

S,(py)=450+29,4=479.4
= 479.
= Két luan:

S =427 € [421, 479] : giit gia thiét H,,



S6 liéu trén thia nhan P(G) = 0,5.
* [3(0,486) = P{420,6 <S<479,4}

| 479.4-900x0,486 | _f 420,6-900x0,486
J900x0,486x 0,514 900 x 0,486 % 0,514

=I1(2,8) - T1(~1,12) = 0,9974 -1 + 0, 8686
= (,866.

Hang tram lan tién hanh kiém dinh P(G) = 0,5, khi giit gid thiét H, ma H, sai
thi bi sai khoang 87 lan. 8ai lam qua lén.

3. KIEM PINH MOT PHiA

3.1. Cac budc

» H,: P(A) = p,
H, : Hoac P(A) > p, (Trucng hop 1)
Hoéc P(A) < p, (Truong hop 2)

* Diéu kién:

np, = 10, n(1 — p,} = 10.
* Tinh gia tri té1 han.
Khi P(A) > p, tinh s} (p,).

$5(Pg) = npg + t{o)y/npy (] — py)

= Két luan:

S =m e [0, s5]: Gid gia thiét H,,

S=mE&J0, s3] : Bac gia thiét H,. Chap nhan déi thiét H,
Nhu vay P(A) > p, .
Khi P(A) < p, tinh s, (p,).

st(Po)=npy —l(a)\/m

» K&t tuan:

S=m e s, ;n]: gid gia thiét H,,.

S=mE&[s, ; n]: bac gia thiét H,, chap nhan déi thiét H,
Nhu vay P(A) < p,.
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3.2. Tinh sai 1dm loai 11

Twong ty nhu kiém dinh hai phia, xac suat gidt gia thiét H, khi H, sa1 la sa
1am loai I, ky hiéu la B(p).
Truong hgp (1) : P(A) > p,

Bp)= H(S_'z_ﬁf_’g)*_“?_}: H[JH(PO —p)+ U/ po(t—py) 1

Jopq Jrg

Truong hgp (2) : P(A) < p,

B(p)=1—n[s"(p“)_“p}l_n(\/;(pn—p)—t(a) py(] wpu)J

opq Jpa

si(pg) — Op

Jopa

trong d6 n( Jchinh 14 lue cua kiém dinh.

Vidu
1. Xac dinh nhém mau cho 2000 ngudi thdy 1002 ngudi c6 nhom mau 0. Ty 1¢
ngudi cé6 nhém mau 0 bang 0,48 c6 dung khong? Lay a = 0,05.
Giai
» H,: P(0) = 0,48
H, : P(0) > 0,48,
* Piéu kién:
np, = 2000 x 0,48 = 960; n(l — p,) = 2000 x 0,52 = 1040.
* Tinh s (py)

s5(Pg) = 2000% 0,48 +1,6449,/2000x 0,48 0,52 = 996,75.
=997,
;" Ké&tluan:
8 = 1002 € [0; 997] : bac gia thiét H,. Ch&p nhan d&i thiét H,.
Véi sd liéu trén, P(0) > 0,48,

2. Khi st dung mét loai thufc, do tai bién, ¢6 ¥ ki€n cho la nén cdm, c6 y kién
cho 1a nén tiép tuc siu dung.

Phai hoi bao nhidu ngusi? Bao nhidu ngudi déng ¥ cam thi ra lénh cam?

Né&u cho ring : P(C) = 0,5; 14y o = 0,05 sao cho B(0,6) < 0,2, trong d6 C ky higu
14 cAm dung.
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Giai
= H,: PC)=0,5
H, : P(C) > 0,5.

" B(0,6)= n[‘/;(l’o ‘P“““)m

Js 0,2 =T1(~0,84)
Vra

[1(x) 1a ham déng bién din dén :

Jn(0,5-0,6) +1,6449/0,5x 0.5

<-0.84.
J0.6x0,4
2
n=(/n)? 2[0.84><\/0,24+1,64«-19x0,5]
0.1
>152,26 ~153.
s3 =153x0,5+1,6449y153x 0,5% 0,5 = 86,67

~ 87,

Dé thod man cac didu kién ctia bai toan, cin héi 153 nguoi, s8 nguoi déng y
ciim trén 87 ngudi thi ra lénh cam.

3. Hoi n nguoi ding thudc A ho#ic B chita mét bénh c6 m ngudi cho la A t6t hon

B, 56 con lai cho 1a B t5t hon A. Lay « = 0,05, c6 that sy A 6t hon B khéng?

Giai bai toan véi n = 100 va m = 55.
Giai

Quy udc rang néu A tét hon B ghi dau (+) hay C

B t6t hon A ghi dau ().

Nhu vay s6 ddu (+) bang s6 dau (-) khi hai thudc nhu nhau.

Dan dén bai toan kiém dinh xem P(C) c6 bing 0,5 khéng.

“ H,: PC)=05

H,: P(C)>0,5.

* Diéu kién:

np, = 100 x 0,56 = 50, n(1 - p,) = 100 x 0,5 = 50. Piéu kién bai toan thoa man.

* Tinh s5(py)

s5 =100x0,5+1,6449,/100x 0,5x0,5 = 58,2245

=~ 58.
* Két luan:
S =55 e {0; 58] : giil gid thiét H,,.
Hai thude tdt nhu nhau.
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Néu cho rang c¢6 60% bac si cho 14 A that sy t6t hon B thi sai 1am loai 11 1a bao
nhiéu?

58.2245-100x0,6

V100x0,6x0,4

=1-0,6406 = 0,3594,

f3(0.6) = l‘[[ ]zﬂ(*0,36)

Chu y : Nhiing ngugi cho 1a A va B nhu nhau khéng ké trong n.

CAU HOI TU LUONG GIA
Hiy chon mét két qua ding.
1. Kham lao cho 100.000 ngudi thdy 89 ngudi mic lao. Ty 1& méc lao bang
0,001 ¢6 dung khéng? Kiém dinh 1 phia, 14y o = 0,05.
K&t qua:
A. 120 B. 116 C. .84 . 80 E. s khac
2. Hoi 114 nguoi dung thude A hoac B diéu tri mdt bénh, ¢6 9 ngudi cho 12 A, B
nhu nhau, 55 ngudi cho 14 A t6t hon B, s8 ¢on lai cho 14 B t6t hon A. Hay cho biét
c6 that su A t6t hon B khéng? Kiém dinh 1 phia, véi gid thiét thudng quy.
Két qua:
A. 42 B. 44 C. 64 . 61 E. s0 khac
3. Ngudi ta cho ring xac sudt chian doan sai biang 0,125 khi kham kiém tra cho
120 ngudi. Gia sif xac suélt chan doan sai ¢6 gia tri diing bang 0,08 thi sai lam loai
I bing bao nhiéu? Kiém dinh 2 phia, ldy o = 0,05.
Két qua:
A 0,715.668 B.0,5753 C. 0,999.928 D. 0,4247 E. s8 khac

4. Khi st dung thudc A vi tai bién, ¢6 y kién dé nghi cAm dung. Bao nhiéu
ngudi dé nghi cdm (C) thi ra 1énh cam? Néu gquan mém rang: Pc) = 0,5 v6i a =
0,05 thi B(0,4) < 0,15.

K&t qua:
A. 80 B. s khac C. 129 .99 E. 103.
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Bai 8
DO KHONG XAC DINH (ENTROPI)

MUC TIEU | |
1. Trinh bdy dugec khdi niém d khong xdc dink va ligng tin.
2. Gidi dugc bai todn ing dung va néu duge ¥ nghia.

1. KHAI NIEM

Doan két qua ctia mdt phép thit dé hay khé trude khi thye hién phép thii, doan
phép thit nao dé hon giita cac phép thil... can phai dua vao khai niém d6 khong
xéc dinh cta phép thit d€ tra 13i cAc cdu hoi trén.
1.1. Dinh nghia

Thuc hién phép thd ¢, két qua lap thanh nhém ddy di k hién tuong A,, A,, ...,
A, tuong Ung v6i cac xdc suit p, ps, ..., Py

D¢ khong xdc dinh clia phép thi ¢ ky hiéu H(e), la gid tri duge xdc dinh boi
biéu thize:

Hfe)= -i D; ZOgaPi 1)
i=1

Don vi ctia H(g) 1a thap phan khia = 10
Don vi cua H(g) 14 nhi phan, goi t4t 14 bit, khia = 2.
Cé6 thé chuyén déi don vi cho nhau.

log,,p = 0,30103 log, p.

log, p = 38,3219 log,, p.

1.2. Bang tra

Bang cho gia tri — plog, p v6i 0,001 < p < 0,999 tai bang 5.
Khip=1,-plog,p=0

1y 1Y 1y n
Khi p=|— |, -l—1] 1o — | =3,3219x—— . Nhu va 0 thi —plog,
P [10} (10} gz[loj S o AR

xem la bang 0.
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1.3. Tinh chit
k
. ——Zpi log, p, 20 (2)
ic]

k

» =) p; log; p; Slogy k _ (3)
i=1

Ching minh (3)

k k 1 Pi
H(e) =~y p; log, p; =) log, [p—}

i=1 i=1 i
[l)m [lT)z (IJPR
=logy|l — 1| | —| | —
P P2, Pk

1 1 P i P2 1 Py
H(g) <1 —l|—] + — | —
()= log2 k [pl] (Pz] ' {Pk] (theo Cauchy)

< log, k.

.

1.4. Y nghia
D6 khong xac dinh cho biét doan nhan két qua clia phép thi khé hay dé.

D6 khéng xac dinh nhé, gdn 0 d& doan nhan k&t qua phép thit. Phép thi gan
xéc dinh. '

D% khéng xac dinh 16n, gan log,k, khé doan nhan két qua phép thit. Phép thu
khé xac dinh.

Vidu
— Béc sy thit nhit chiia mét bénh c6 xac suat khoi bang 1, xac suét khéng khoi
bang 0; H(g,) = 0. Phép thil xac dinh, d& doan nhén két qua phép thi.

— Béac sy th hai chiia bénh d6 ¢6 xac suit khoi bang 0,6, xac sust khéng khéi
bing 0,4; H(e,) = —0,6 log, 0,6 — 0,4 log, 0,4 = 0,971 ~ log,2 = 1.

D6 khong xéac dinh 16n, khé doan nhan két qua ctua phép thi.

Doan béc s§ thi hai chita khéi hay khéng, khé hon doén bac sy thit nhat chiia
khol hay khong.

~ Béc sy thit ba chiia bénh trén ¢6 xac suit khoéi bang 0,4, xac suat khéng khoi
bang 0,6.
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H(e,) = H(s,) = 0,971.
D6 khéng xac dinh khéng dé€ cap t6i ndi dung hay ban chat cac hién tugng, chi
quan tam t6i x4c sudt cua ching va doan nhan két qua phép thit khé hay dé. Ban
chét cac hién tugng cin duge dé cap & dang nghién citu khac.

2. PO KHONG XAC DINH CUA HAI PHEP THU

Gia st a la phép thit ¢6 k két qua lap thanh nhém day di cac hién tugng A,
A, ..., A, tuong ling véi cac xac suit P(A;). i= ﬁ

Gia sit B 1a phép thit ¢6 n két qua 1ap thanh nhém diy du cac hién tugng B,,
B,, ..., B, tudng itng véi cac xac suit P(B)), j= ln.

Thyc hién déng théi 2 phép thil o va B. K6t qua thu duge 1a mét bang gdm kxn
hién tuong. Dya vao bang két qua, xay dyng khai niém d6 khéng xac dinh ctia hai
phép thu a va p.

B B1 “aa B] e Bn
o |
A, A,B, AB, AB,
A AB, AB, I AB,
A AB, AB, AB,

2.1. Dinh nghia

D khong xde dinh clia hai phép the a va f, ky hiéu H(a. ), la gid tri dude xdc
dinh bdi biéu thize

H(a.b)=- E‘ P(A;B; )log,P(A;B;) 4.1)
| b=l
Chu y: Tit ddy tré di sé khong vist co s§ 2 cta loga va don vi dd khéng xac
dinh la bit hay nhi phan.
2.2, Cong thiuc tinh
2.2.1. o va B 12 hai phép thit khéng doc lap.
®* Khai trién hang 1 v6i ky hiéu H,(a.p).
Hi(aB) =-P(ABplogP(AB)) - .. — P(AB,)logP(A,B,)
=—P(A).P(B;/A)D[logP(A) + logP(B,/A))]...
—PADPB, /Ap[logP(A)  + logP(B, /A))]
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—— P(A)logP(AD[P(B, /A + ... +P(B, /AD]+
+ PAD[-P(B, /A logP(B, / A -..—P(B, / Aplog P(B, 1AD]

=~ P(AlogP(A)+P(A)| - P(B;/Alog P(B;/ Ay)
j=1

= — P(A)logP(A)+P(A)).H, (B), Vi
Hu (B) == D_P(B;/ADlogP(B;/A)
=1
Tuong tu trén
H, (o) == P(A;)log P(Ay)+P(AHH  (B)

H, («B) =~ P(A)ogP(A)+PAOH, (B).

Chng cac hang ti 1 dén k dan dén:

k k
H{aB) =- > P(ApDlog PA)+) PADH A (B)
i=1

i=l
H(ap) =H(a)+H, (B) {4.2)
k
trong d6: Hy (B) =D P(A))H, (B)
=1
Khai trién tudng tu theo cét cd két qua:
H(op) = H(P)+ HB((I) = H(B.«) 4.3)

n
trong do: Hy (o) =) P(Bj.Hy (a).
j=1

Trong cdng thite (4.2) va (4.3) H, (B) va Hy{a) dude goi la cde dd khong xac

dinh c6 diéu kién.

2.2.2. o va B 1a hai phép thi doc lap
H(aB) = H(a) + H(p) 4.4)

Ho(B)=HP).  Hglo) = Hix)

2.3. Tinh chat cua H,(})

= H_(B) = 0 khi B 12 phép thi da xéac dinh,



* H,(B) = H(B) khi « va § 14 hai phép thii doc lap.
* Khi a khong doc 1ap véi B nghia 13 o va B phu thudc nhau, vi vAy o xay ra
trude lam giam d6 khéng xac dinh cta p.
H, (B) <H(®).
* Gia st HB) > H(w).
Tu (4.2) va (4.3) suy ra
H, (B) = H(B)- H(a) + Hy(xx)

H, (B) = H(B) - H(at). Dau “=" dat duge khi Hy(e)=0.

Khi dé B 14 phép thi da x4y ra sé xac dinh cac két qua coa o
Tém lai luén Iudn ¢6 0 < H(P) - H(e) < H,(B)<H({P).

Vidu

1. Ty 16 méc mot bénh tai mét cong déng bing 2%. Ditng mét xét nghiém kiém
tra, néu nguot bi bénh, xét nghiém ludn luén dueng tinh; néu ngudi khéng bi bénh,
xét nghiém 50% dudng tinh va 50% 4m tinh. Ky hiéu o 13 phép thil xét nghidm
dugng tinh A hay 4m tinh A, B 1a phép thit xac dinh bi bénh B hay khéng bi bénh
B. Tinh H(a B).

Giai
T s6 lidu 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 )

H(a$) = H(B)+ Hy(a)
HPB) =-P(B)log P(B)~P(B)log P(B)

=— 0,02 1og0,02-0,98 10g0,98 = 0,1415.
Hg(a) = P(B).Hg (o) + P(B)Hz(a)

=0,02[-1log1~Dlog 0]+ 0,98{-0,510g 0,5~ 0.5 log 0, 5]
=0,98.
H(a B) = 0,1415 + 0,98 = 1,1215.
Tinh H{a 3) theo edng thic (4.1)
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P(AB) =0,02x1=0,02 P(AB)=0,02x0=0

P(AB) =0,98x0,5=0,49 P(A B)=0,98x0,5=0.49
H(ap) =-0,02 log0,02~-0-0,49 log0,49-0,49 log0,49
=1,1215

2. Ty 1 sinh con trai bing 0,514. Doan hai phu nif cing sinh mdi ngudi mét
con la trai hay gai dé hay khé?

Giai
Ky hiéu
E,=TT, P(E,)=0,264 E,=T,G, P(E,) = 0,250
E,=GT, P(E,) = 0,250 E,=G,G, P(E, = 0,236.

a 12 phép thit phu nit thi nhit sinh con trai hodc géi, § 1a phép thu phy nit
thi hai sinh con tral hoac gal.

H(aB) =~ 0,264 log 0,264 - 2x0,25 log0,25- 0,236 log0,236
= 1,9988~log, 4 =2. Vay rat khé doén,
Vi va B 1a hai phép thu déc lap, dan dén:
H(oe ) = H(o) + H(B) = 2x 0,9994 = 1,9988.

3. KHAI NIEM VE LUGNG TIN

3.1. Pinh nghia

H(B) dac trung cho do khéng xac dinh ctua phép thu p.

H(B) 16n hay nhé thi su doan nhan két qua cia B khé hoic dé.

H(p) = 0 chimg t6 két qua ctia phép thii B di biét hay § 14 phép thu xac dinh.

Né&u mét phép thit a nao dé xay ra trude khi thuc hién phép thu B, 6 thé xay
ra cac trucng hop sau:

* H.(B) = HB) néu « doc lap véi B. Nhu vay viée thuc hién truée o khéng lam
giam d6 khéng xac dinh cua B.

» Né&u két qua cua o hoan toan xac dinh két qua cua 3 thi dé6 khong xac dinh
ctia P véi diéu kién o di xay ra sé giam té1 0: Ho(B) = 0.

* H,(B) < HB): o xay ra trude B da lam giam d¢ khéng xac dinh cua B. Vi vay
c6 thé xem « la phép thi phu.

Hiéu H(B) — H,(B) chi ra ring viéc thuc hién o trude sé lam giam d6 khong xac
dinh ctia B dén miic nio, nghia la viéc thyc hién o lam cho biét thém mét chit gi
6 vé B.
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Luong théng tin vé phép thit B chiia trong phép thit o, ky hiéu la o, B), duge
xéc dinh bdi biéu thiie:

Ia, B) = H(B) — Hua(B) (5)
Thuong got vén tat lugng théng tin 12 luong tin
V61 quan niém lugng tin nhu trén, ciing c6 thé néi H(B) ciing la lugng tin.
That vay I, B) = H(B) — Hp(B). _
Viéc thuc hién B rdi tit nhién hoan toan xéc dinh két qua cia né, do dé Hg(B) =0
Vay 1(B, B) = H(B).
H(pB) chinh la lugng tin vé B chita trong ban than phép thi dé.

Cang c6 thé hiéu H(B) la lugng théng tin 16n nhat vé B ma né c6 thé co, hay la
lugng théng tin day da vé p.

Hodc néi cach khac H(B) 1a lugng tin nhan duge sau khi thuc hién phép thu B.

Ciing c6 thé néi rang H(B) 1a lugng tin trung binh chia trong cac két qua cla phép
thu B.

3.2. Vidu
Tai B, x4c sut bj bénh B cta phong kham bang 0,4.
Tat B, xac suit bi bénh B clia phong kham bing 0,8.

St dung phuong phap chin doan méi tai B,, v6i khang dinh cb bénh thi diing
3/5 trudng hgp; véi khéng dinh khéng bénh thi ding 4/5 trudng hop.

St dung phuong phap chin doan trén tai f,, v6i khang dinh ¢6 bénh thi ding
9/10 trudng hop; véi khdng dinh khéng bénh thi ding 5/10 truong hop.

a) Tal noi nao phuong phap chan doan méi cho mdt lugng tin vé bénh 16n hon?
b) Tim xéc sudt chin doan ding tai hai noi.
Giai |
Goi B, 12 phép thit x4c dinh mét ngudi c6 bénh B hay khong tai B,.
P.1a phép thu x4c dinh mét ngudi ¢é bénh B hay khéng tai f,.

Goi a la phép thil xac dinh phuong phap chin doan méi dudng tinh A hay am
tinh A

* Xét tai B,

Cac xac suét da cho:
P(B) =0,4 P(B)=0.6
P(B/A)= 0,6 P(B/A)=0.4
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P(B/A)=0,8 P(B/A)=0,2.
Tinh o, B))
I(at, B)) = HB,) — Ha(By)
Cén tinh P(A).
P(B) = P(A)P(B/A)+P(A).P(B/A)
0,4 =P(A)x 0,6 +[1 - P(A)]x0.2
P(A) = 0,5, P(A)=0,5
Tinh H(B,) va Hu(B,)
H@E,) =- 0,4 log0,4 - 0,6 log0,6 = 0,971.
H,(B,) = P(A)H,(B,) + P(A)Hx (B)
= 0,5[-0,6l0g0,6 — 0,4l0g0,4] + 0,5[-0,8log0,8 — 0,2l0g0,2]
= 0,84645.
(o, B,) = 0,971 — 0,84645 = 0,12455.
Tinh P(®)
P(D) = P(A) P(B/A) + P(A) P(B/A)
=0,5%x0,6+0,5x0,8=0,7.
= Xét tai B,

Cac xac suat da cho

P(B) =0,8 P(B) =0,2
P(B/A) =09 PEB/A)=0,1
PB/A) =05 P(B/A)=0,5.
Tinh I(a, By
I(o, By = HB,) - Ho By
Tinh P(A)

P(B) =P(A)P(B/A)+P(A).P(B/A)
0,8 =P(AIx0,9+[1-P(A)]x0,5
P(A) = 0,75, P(A)=0,25.
Tinh H(B,) va H,(8,)
H(B,) = — P(B) logP(B) - P(B) log(B)
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= - 0,8l0g0,8 - 0,2log0,2 = 0,7219
H.(By) =PA)H,(B,) + P(A)Hj By
= 0,75(-0,910g0,9 — 0,1log0,1] + 0,25(-0,5log0,5 — 0,5l0g0,5)
= 0,75 x 0,469 + 0,25 x 1 = 0,60175.
I(o, B,) = 0,7219 — 0,60175 = 0,12015.
Tinh P®)
P(®) =P(A) P(B/A) + P(A)P(B/A)
=0,75 x 0,9 + 0,25 x 0,5 = 0,8,
= Nhan xét
I, B)) > Ia, By)
Lugng tin vé bénh chia trong phucng phap chin doan méi tai B, 16n hon tai B,
nghia 14 ding phuong phap chan doan mdi gitip chin doan bénh B tai B, 6 gia tri

hon tai B, . Diéu nay cling phit hgp véi xac suit chin doan diing tai B, 16n hon xac
sufit ch4n doan ding tai B,

3.3. Tinh chat
* 0= o, B) = H(B) - Hu(B) < H(PB).
" o, ) =0
Hodc H(B) = H.(B): phép thua o ddc lap véi phép thu B.
Hoac H(B) =0 : B 1a phép thu da xac dinh.

" I{a, B) = H(B). Khi d6 H,(B) = 0 : phép thi o xac dinh cac két qua ciia phép
thit (.

* I(, B) khong dé cap t6i ndi dung hay ban chat ctia cac hién tugng.
e I(o, B) = IB, ). |
That vay: H(a.p) = H(e) + Ho(B) = HP) + Hp(w)
I, o} = H(a) — Hp(w} = H(B) — Hy(B) = Xa, B) (6
= H(e) + H(B) — H(a.p) (7)
Lugng tin vé phép thi B chiia trong phép thi a bdng lugng tin vé phép thit «
chiia trong phép thi B. Nhu vay I(a, B) 12 lugng tin tuong hé gitia hai phép thi o
va 3.
3.4. Cong thic khac
Goi € 1a phép thi xac dinh chén do4n dung hay sai. Tuong tu cong thitc (6), (7)
cd cac cdng thie tinh l{a, £) va I(B, £).
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I{ce, £) = H(a) — Ho(ow) = H(g) — Ho(e) = H{a) + H(e) — H(a.£)

I(B, &) = H(P) — H.(B) = H(e) — Hp(e) = H(B) + H(e) — H(B.¢)
Mat khac tif dinh nghia dan dén:

H(o.B) = H(o.£) = HB.¢)

Ho(B) = Ha(e) Hglo) = Hp(e) Hi(o) = He(B).

CAU HOI TY LUJNG GIA
Hay chon mét két qua ding.,
1. Diéu tri mot bénh cé xac suat khdi bang 0,8. Diéu tri cho 2 ngudi, doan ai
khéi ai khéng khé hay d&?
Két qua:
A 1,124 B. 1,444 C. 1,021 D. 0,722 E. s8 khac.

2. Mot phong cap cltu diéu tri cho 3 bénh nhan ning A, B, C. X4c suét cip citu
cua A, B, C trong 1 gid tuong ving bing 0,4 0,3 0,2. Doan xem m&y ngudi cip ciu
may ngudi khéng trong 1 gid khé hay dé?

Két qua:
A 0,971 B:2,6042 C. 1,6289 D. 1,1002 E. s6 khac.

3. Dung mét phan tng chan doan bénh, phan img ¢6 dd nhay bdng 0,9 va dod
dac hiéu bang 0,75. Xac suit chian doan dung bang 0,81. Ki hiéu a: phan tdng
duong tinh hay &m tinh; &: ding hay sai. Tinh H,(g).

Két qua:
A. 1,617 B. 0,674 C. 0,646 D. 0,701 E. s& khac.

4, Mt xét nghiém cé xac sudt dung bang 0,95. Ty 1& bi bénh tar cong déng
bing 0,2. P3 nhay cta xét nghiém bing 0,8. Dung xét nghiém chan doan bénh. Goi
o la xét nghiém dudng tinh hay am tinh; €: diing hay sai. Tinh Ka, ).

Két qua:
A. 0,065 B. 0,436 C. 0,944 D. 0,000 E. s& khac.
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Bai 9
PHUONG PHAP BINH PHUONG BE NHAT VA
UNG DUNG

MUC TIEU N S | o
1. Lap duge ham tuong quan tuyén tinh, ham tiong quan bée 2.
2. Lép duoc ham mét dp xde sudt chuén nhd tuyén tinh hoa.

1. BAI TOAN

Gia st trén méi d61 tugng nghién citu thu dude hai gia tri x va y ctia hai dai
lugng X va Y. Két qua ctia n d61 tugng nghién ctu dude cho trong bang sau:
X x X, .. x

Y ¥ ¥ ¥a
Gia su gilta Y va X ¢6 méi tuong quan ham s§y = ax + b hay y = ax® + bx + ¢
..., t n cap gia tri hay lap ham s8'y = f(x).
‘2. LAP HAM BAC NHAT
2.1. Giai bai toan
Biéu dién diém M(x,, y,) trén mit phéng toa dé Oxy.
Gia st ham s8'y = ax + b da lap duge
Goi §, 1a binh phuong khoang léch thit i: §, = (ax, + b — y)2

n n
Véin diém Y 8, =Y (ax; +b-y,)*
i=l i=)
Ham s8'y = ax +b dugc lap véi diéu kién

n
f(a,b)=> (ax; +b—y;)* bé nhat. (1)

i=1

Khi d6 can tinh cac dao ham I, vaf, .
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y=ax+h

a)(-l+b

¥i

0

f, =2i(axi +b-y,)l =2[ ixi Ja"'ﬂ-b“i)’j}

=1
Giai hé 2 phuong trinh bac nhit d61 véla va b.

[g"?]“[i"i]b:gxiyi

{f%zom y )
fb=0 [in]a+ H.b =Zyi

Gidi hé (2) detD=|'

detD, = 1=

n n |
:nZXiYi_in X Zyl
=l =1 i=1

131



N GRY
II.Z ij —{Z X, ]

| 5 (4.1
0.3 x? *[ZH:XJ

Tinh dao ham f], f§ va f}

n

f7 = E{fo} fy >0 Ya. Ham {(a, b) dat cuc tiéu tai a tim dudc.
i=1

ty =2n; fy >0 vb. Ham f(a, b) dat cuc tiéu tai b tim dugc.

1

= (Z X, J Véi diéu kién (f: )2 —f.fy <0 dan dén a va b tinh theo (3.1) va
i=t

(4.1} la cac gia tri thod man diéu kién (1).

Ham s§ y = ax + b di tim dugc.

n
Ham 8 x =a'y+b’ duge lap tuong ty trén sao cho f(a’,b')= Z(a'yi +b'—x, }2
=l
bé nhat,
2.2, Cong thie tinh

Tit (3.1), cac cong thitc tinh khac phu thuge vao 8 liéu thu duge:

* Chia tu s8 va méau cho n® ta duge a = ~L_2:x—2y (3.2)
X°—X

" X; va y; qua 18n hodc 12 s6 thap phan hodc cac s6 cach déu nhau:



u.v u.vxé}_

a=-= , (3.3)
w? -’ Ax
X' - 7 .
trong dé u, = 2iZ%o , V= Yi Yo 4 Xy, Yoo AX, Ay tuy chon.
AX Ay

Trong tinh toan, khéng tinh b theo (4.1). Tt phudng trinh (2) véi a da biét
dan dén:

b=y-ax ‘ (4.2)
Nhan xét: Ham s6 y = ax + b luén luén di qua diém M(x, y).
Vidu
1. Cho 2 day s8 liéu
X 1 2 3 4 5
Y 3 5 7 9 11
Lap ham s6 y = ax + b thod mén diéu kién (1).
Giai

= Lap bang tinh véiu, =x,— 3, v, = (y; =N/2.

i X, Y, u; v, ui:z uv,

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 1 2 2 4 4
5 0 0 10 10
TB 0 0 2 2

» Tinh cac tham s&

wv-u.v Ay 2-0x0 2
A== xX—= 5 X—=2
X=Xy +AX .U = 3+1x0 =3
b=y -ax = 7-2x3 =1

Ham s6 bac nhat can 1ap c6 dang y = 2x + 1.
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2. Do mdt dai lugng tai hai diém khac nhau trén co thé. Tai didm I bing
phuong phap I, ky hiéu 1a X; tai diém II bang phuong phap II, ky hiéu 12 Y, thu
dugce s6 liéu sau:

X 326 345 39,0 391 391 393 39,7 42,3 454 53,3 594 719

Y 323 37,6 392 37,4 396 40,9 39,0 428 46,1 55,6 55,1 71,3
Lap ham s6 y = ax + b thoa mén diéu kién (1),
Giai
* Lap bang tinh véi u, = (x, — 39,0)/0,1 va v, = (y, — 40,0)/0,1.
i X Y L v Uiz Viz LV,
1 32,6 32,3 —64 =77 4.096 5.929 4928
2 34,5 37.6 —45 —24 2.025 576 1.080
3 39,0 39,2 0 -8 G 64 0
4 39,1 374 1 —26 1 676 —26
5 391 39,6 1 —4 1 16 —4
6 393 40,9 3 9 9 81 27
7 39,7 39,0 7 -10 49 100 ~70
8 423 42.8 33 28 1.089 784 924
9 454 46,1 64 61 4.096 3.721 3.904
10 53,3 55,6 143 156 20.449 24.336 22.308
I 11 59.4 55,1 204 151 41.616 22.801 30.804
12 71,9 71,3 329 313 108.241 97.969 102.977
z 676 569 181.672 157.053 166.852
* Tinh cic tham sé.
2o 12X166852-676x569 0.0 oo

12x181.672-676x676 0.1
1
b:1—2—[12x40+O,lx569—0,938.768.072x(12x39+0,1><676)]

=2,841.318.386
Ham s8 can lap c6 phuong trinh:
y = 0,938.768.072x + 2,841.318.386.
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3. Theo ddi s6 dan (X, dv: 1000ngudi) va ty 18 sinh (Y, dv: %) cua ca nudc thu
dugc s8 lidu sau:

X 64.412 66.233 67.744 69.406 71.026 72.510 73.959
Y 313 299 30.4 30,0 28,5 28,3 253

Lap phuong trinh ham s6y = ax +b.

Giai
= Tinh cic k&t qua trung gian
¥x 2x? 2y 2y” r Xy | J
485.289 3,371.434.605%10"° 203,_7 5.951,09 5 14 085. 466 GJ

* Tinh cac tham s6
a =-5,153.505.987 x 107 =~ 0,000.515.350.5987
b = 64,827.710.96.

Phudng trinh cén lap ¢6 dang:
y = - 0,000.515.350.5987x + 64,827.710.96.

3. LAP HAM BAC HAI
3.1. Giai bai toan
Tu n cap gia tri (%, ¥), i=1n lap ham bac haiy = ax* + bx +c.
Lam tudng tu nhu 1ap ham bic nhit.
Goi 5, 12 binh phuong khoang léch thit i: & = (ax? + bx;+ ¢ —y)*
Véi n diém:
n n
ZBi = Z:(axi2 + bx; +c—-yi)2 , ky hiéu la f(a, b, ¢).
i=l i=1

Tim cac tham sé a, b, ¢ sao cho:

n
f(a,b,c)= > (ax? +bx; +c—y;)’ bé nhat. ()
i=)
Tinh c4c dao ham, cho cac dao ham bang 0 dan dén hé phueng trinh:

(o,
X, |a +
i<

- -
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Giai hé (2') theo phudng phap Gauss hodc theo phuong phap Cramer sé tim
duge a, b, c.

Véi cac diéu kién phic tap thudng khong xét a, b, ¢ tim duge 1a cac tham s6
thoa man diéu kién (1').
Vi du
Cho 2 day sd liéu
X 1 2 3 4
Y -2 0 4 10
Lap ham s6 bac haiy = ax® + bx + ¢ tit 6 lidu trén.
Giai

* Lap bang tinh cac hé s& theo (2')

i X, ¥, x? x? xid' szyj Xi¥i

" T 1 1 1 2 | 2
0 2 0 4 8 16 0 0o
3 3 4 9 27 | 81 36 12 |

4 4 10 16 64 | 256 | 160 | 40 |

3 10 12 30 100 | 354 | 194 50

W Dua vio hé (2') lap dugc ma tran mé réng A’

354 100 30 194 1 0.3 0,1 0,5
A'=1100 30 10 30 |=!0 -6,2 -54 17

30 10 4 12 0 1 1 -3
I 03 01 0,5 1 0 0 ]
= 0 1 54/62 -170/62 =0 1 0 -1
0 ¢ 1 -2 00 1 -2

a=1b=-1,c=-2
Phuong trinh bac 2 c6 biéu thicy = x? - x — 2.
4. PHUONG PHAP TUYEN TiNH HOA

4.1. Cac ham can lap
* Ham mi

y = Aelix
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LAy loga co s6 e hai vé:

Iny = 1InA+ Bx
Pat Y = Iny, a = InA. Phuong trinh can l4p ¢6 dang:
Y=a+ Bx.

Tir phuong trinh lap dugc suy ray = Ae® véiy = e’ va A=e*
* Ham loga
y = A + Blnx.
Dat X = Inx, phuong trinh can lap cé dang y = A + BX.
* Ham luy thia
y = Ax"
L&Yy loga cd s6 € hai vé:
Iny = InA + B Inx.
Pit Y = Iny, X = Inx va a = InA, phuong trinh can lap ¢6 dang:
Y = a + BX.
LAy “e m” hai v& ta duge ham luy thita can lap.
= Ham nghich dao

y= A+E.
X

1 .
Dat X = —, phuong trinh cén 1ap ¢6 dang y = A + BX.
X

Vi du

1. Do ap luc déng mach phdi thi tim trudng ngudi binh thuong (X, mmHg) thu
dugce sd liéu sau:

x, 2 3 4 5 6 7 8 9
m 1 4 7 8 2 5 2 1

Gia st X Ia dai luong ngiu nhién chuén, hiy lap ham mat dé xac suit cua X
tit d6 cho biét MX va DX,

Giai
= Theo gia thiét X : N (i, 6%). Khi dé6 ham mat d6 xac suit cua X ¢d dang:
1 - {x—) 23’53

—
O~ LT

f(xy=




T

Dén dén p; =P{o <X<ai}= | f(t)dt=fEN —ay) > (x;),
Qg

véi o; —a;_; thudng x4p xi bing 1.

Lay loga co s6 e hal v& ciia ham mat dd xac sust f(x)

Inf(x) = —Lz(x -1 ~In(ov/2n)

2c
p
111f(x)=——]2-x2 +L2x—- —“—2+ln(c\/-2_'n) .
20 o 20

Phuong trinh cén 1ap cé dang:

Y = ax? + bx + ¢,
2
trong d6 Y = Inf(x), a=~~1—2, b=%, c=-— —E—2—+ln(cx/2n)
2o G 2

T d6 suy ra p va o?.

» Tiday s6 liéu da cho (x;, m), i =18, suy ra day (x, y) i=18.

X 2 3 4 5

Y, ~3,401.197.382 | -2,014.903.021 | -1455287.233 | —1,321.755.84
x(ti&p) 6 7 8 9
y{tigp) ~2,708.050.201 | -1,791.759.469 | -2,708.050.201 | —3401.197.382

Phuong trinh cén lap c6 biéu thic sau:
Y =-0,133.628.251x% + 1,400.131.636x — 5,307.196.161.
Didn dén o =3,741.723.747 = 1,934.353.573% = 1,934%
u=5,238.905.791 ~ 5,239.

Ham mat d¢ xac suat cha dai lugng nglu nhién X ¢6 dang:

f(x ~(x=5.239)25 3 741.724

i
= T o3adan €
* Chu y: T day s6 liéu da cho, tinh duge tham s6 miu; X +s=5,133+1.737.
Kiém dinh quy luat chuén dai luong ngiu nhién X thi X : N (MX, DX) véi
MX =~ X vaDX= si. Tuy nhién ham mat dg xac suat cia X lap theo binh phudng
bé nhat sé c6 tudng quan ham s8 chit ché hon.
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2. Mét dia phuong c6 908 ngudi. Theo dbi nhiéu ngay khi c6 dich, thu duge s6
liéu sau: t (thai gian, ngay), x (sd ngusi, don vi: nguoci).

t, 1 2 3 4 5 6
x, 47 56 68 79 96 112
Lap ham phat trién dich x = f(t), tit 46 cho biét s6 ngudi bi dich ngay tha 10.
Dich khéng chiia duge cho nén cach ly hoan toan véi xung quanh.
Giai
» Ham cén lap ¢6 dang:

a+b

x=f(t)y= .
b o~ alarb)

* Bing phuong phap binh phuong bé nhit tuyén tinh hoa thu duge két qua:

o 908
1422 14718508e 0,190.245.7961

x(10) = 210,9 = 211 nguoi.
3. Cho cac 16 chuét nhit tring diung Cocain Chlohydrat véi liéu ting dan,

002 0025 0030 & 003 004
S s T u T
0 11 s0 61 7 2
______ e e R

Giai

* Trevan nhan théy:

— Ty 1& chét cia chudt 1a ham s§ cta liéu lugng. D6 thi biéu dién ham sb cb
dang hinh chi s “ndm ngang”.

_ Liéu chét dng véi 50%, goi 1a LD 50, ndm & ché dfc nhat cha duong bidu
didn. Vi vay khi thay d8i rat it liéu lugng ciing gay nén thay déi 16n vé ty 1& chét.
P6 chinh la viing dé cé sai s8 16n.

¢ Goiy 1a ty 1& chét (dv: %) va x 1a liéu lugng (dv: % mg/kg). Ham s6 ¢
dang sau:

y = A
- 1+Be
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Béing phuong phéap binh phudng bé nhat tuyén tinh hoa, qua 3 cap gia tri (ng
vdi cac liéu lugng 0,02 0,025 va 0,03. Lap duge ham s§ sau:
- 100
Y= 111710 884380 2990.643 53

T ham 6 trén suy ra:
LD50 = 2,531.677.36% mg/ke
= 0,0253 mg/kg

Béng cac phuong phap tinh khac d6i véi s6 liéu trén, cac tac gia cang thu dudc
cac két qua tuong tu.
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Bai 10
HE SO TUONG QUAN TUYEN TiNH

MUC TIEU

1. Tinh dudc hé s6 tuong quan tuyen tinh cua ham bac 1va trmh bay du’dc
y nghia. - £he

2. Tinh duoc hé s6 tuong quan tuyen tmh cua mot s6 ham tuyén tmh hod.

Trong bai trudc da giéi thiéu cach lap ham s6 y = f(x) ti hai day s0 liéu.
Bai nay gi6i thiéu mot hé s6 ma gia tri ciia né cho biét lap ham sdy = ax + b ¢6
phi hop véi s8 liéu khong. D6 1a hé s8 tuong quan tuyén tinh.

1. HIEP PHUONG SAI
1.1. Dinh nghia
Cho hai dai lugng X va'Y

Hiép phuong sai cua hai dai luong X, Y ky hiéu Cy, (X, Y) la hang s6 dudc xdc
dinh nhu sau:

Co(X, Y) = M{(X - MX)(Y - MY)/ (1)

Khi khéng biét MX va MY, hiép phuong sai dudc udc lugng bdi hiép phuong
sal mau:

Coy(X,Y) = Z(x -XNy; - (2)
T (2) din dén cong thic tinh gan ding cua hiép phuong sai:

ik = 181318

~ Xy — X.3.

Khi x, y, nhan gia tri 16n hogc c6 s6 thap phan hodc cach déu ta c6 cong thiic
tinh sau:

Cpu(X.Y) ~AxAy (uv -1V, ®3)
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X, — R—
trong d6 u, = - 'l vizy‘ Y0

AxX Ay

VOl X, o, AX % 0 v2 Ay # 0 tuy chon.

1.2, Tinh chat
CoX,Y)  =Cu (Y. X).
CoX,X) =DX=0o2
Co(aX, bY) = ab C, (X, Y), a va b 14 cac tham s8 thyc.
CoX, Y) 0 khi X va Y déc lap v61 nhau.

2. HE SO TUONG QUAN TUYEN TiNH

2.1. Dinh nghia
Cho hai dai lugng X va Y.
Hé 56 twong quan tuyén tinh cta hai dai luong X va Y lg moét s6 xdc dinh, ky
hiéu la R, goi tdt lo hé s6 tuong quan:
_ Cp,[X,Y) ' @
¥ JDxVJDYy

Goir,, la hé s0 tuong quan mau

R

Khi khéng biét MX, MY hé s tuong quan duge ude lugng bdi hé s6 tudng
quan mau.

R

xy & Txy

1 > i —XNy ~¥)
n =

Ly = ®)

| _2 |13 .2
= 2 =X) ) Y —Y)
pEoo1d

2.2, Cong thic tinh hé s6 twong quan maun

fy = ' ©®

Xy -%y X -(®)?

— — =4 V==
\/xz-(i)zx\/yz—(m? \/y2~(§)2

(M
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= uwouy , trong d6 u, v theo (3) (8)

V- @ v - (@)
2.8. Tinh chAt
2.3.1. R, , 1a hé s6 khong c6 don vi, thudng viét dén phén nghin
2.3.2. R, =R, viét tit1a R.
2.3.3. Gia sl a, b 1a céc s6 thuc dudng va X'= aX, Y' = bY.
o Co (XL,Y") _ Con(X,Y) _
Yo Jpx'DY VDXDY Y
2.3.4. Hai dai lugng X, Y déc 1ap thi R, = 0.
235 .GiasuY=aX+b
| CuX.Y) _ Cpu(X.aX +b)
¥ JDXDY /DXD (aX+b)
i (XX) _ a
JBX . Va'Dx 2]
Nhut vay khi v 13 haim bac nhat cla x thi hé s6 tudng quan tuyén tinh bing + 1.
T (3.4) va (3.5) dan dén quy udc:

=*1

0<|r|<0,3: x va y khong tuong quan tuyén tinh.
0,3<|r|<0,6: X va y cb tuong quan tuyén tinh.
0,6 <| r | <l: X va y ¢6 tuong quan tuyén tinh chit ché.

T (7) suy ra r va a ludn cung diu:
r < 0 & a <0 ham bac nhat nghich bién
r > 0 ¢ a > 0 ham bac nhit déng bién.
Vi du
1. Goi X, Y 13 gia tri do dudc ctia mot dai lugng tai hai diém trén co thé bing
hai cach. Do 12 ngudi thu duge k&t qua sau:

X 326 345 390 391 391 383 397 423 454 533 594 719
Y 323 376 392 374 396 409 390 428 461 556 551 713
Hai diy s6 liéu trén cé tuong quan tuyén tinh khéng?
Giai
* Tinh cac két qua trung gian
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¥x > x?
535,6 25.341,52
" Tinhr

2y

536,9

>y*

25.322,53

12x25.311,62-535,6x536,9

r=
J12x25.341,52 - 535,62 J12x25.322,53-536,92
~ (,986.

Xy
25.311,62,

Hai day sd liéu trén tudng quan tuyén tinh déng bién rit chit ché.

=0,986.343.023

2. Theo d&i 86 dan (X, dv: triéu) va chi tiéu phat trién dan s6 (Y, dv: %) cha ca
nude thu duge s lidu sau:

66,233

67,744

I =

9%x13.238,4815-637,354%x187,6

=— 0,733,

9x45.277,146.18 - 637,354 /9% 3.939,22 187,62

Hai ddy s§ liéu trén tuong quan tuyén tinh nghich bién rat chat ché,

Cha y

Fx 64,412 69,405 | 71026 | 72,510 | 73959 | 75385 | 76.710 |
Y| 210 | 219 | 220 | 2300 | 218 | 216 | 186 | 188 18 |

Hai day s%)' hiéu trén c6 tuong quan tuyén tinl; khéng? |
Giai

" Tinh cac két qua trung gian

>x >x* 2y Zy? XXy
637,354 45.277,146.18 187,6 3.939,22 13.238,4815.
®* Tinhr

=-0,733.019.569

* Dung cdc may tinh bim tay dft manh c6 thé goi dudgc két qua hé s6 tuong
quan tuyén tinh trén may.

®* Trong vi du }4p ham s6 Y = ax® + bx + ¢, tuyén tinh hoa cing tinh duge hé
s6 tuong quan tuyén tinh.

CAU HOI TU LUGNG GIA
(Bai 9 & 10)

Hay chon mét két qua dung.

1. Theo d&i s6 dan (x, dv: 1 ngudi) va chi tiéu phat trién dan s6 (y = s - ¢, dv: o)
thu dugc 2 day s8 liéu sau:

144



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 thuc.
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 thic khac.
2. Theo do1 2 dax lugng X VA y thu duge k?;t qua sau:
X, 54.927 56.713 57.442 58.669 59.872
NE 30,02 29,8 29,3 28,4 28,44
Lap phuong trinh bac haiy = ax> + bx + c.
Két qua:
A.—1,503.918.96 x 10 ® x> + 1,352.295.553 x 10 °x + 1,210.425.323
B. —-1.162,951.089x* + 65.475,23069x — 862.267,3944.
C.-1.162,951.08x% + 1,352.295.553.10 “x + 1,210.425.323.
D. -1,503.918.96.10%* + 65.475,23069x — 862267,3844.
E. Phuong trinh khac.

3. Theo d6i s6 dan (x, dv: 1000 ngudi) va chi tiéu phat trién dan s (y = s — ¢, %)
thu dugc s8 lidu sau:

X, 54900 56700 57600 58500 59400
y, 23,04 22,7 22,36 21,68 21,34
T phuong trinh da lap x = ay + b hiy cho biét x_.
K&t qua: _
A. 113,989,667 B. 110.091,792
C. 131.989,5667 D. 101.091,792 E. s§ khac.

4. Goi x 1a la tudi va y 14 nhip tim trung binh, nghién ciu thu dugc két
qua sau:

X; 9 10 11 12 13 14 15
Yi 72,8 725 73,6 69,8 69,2 68.6 70,2
T hai diy s6 liéu trén da lap duge hai phuong trinh:
y =—-0,714x + 78,529 (1)
y = -0,714x + 80,029 (2)
Hiy tinh mot gia tri dé bit phuong trinh nao t6t hon.
Két qua:
A. 15,978 B. -0,783 C. 9,031 D. 10,809 E. s khac.

10A-XSTHONG KE (BYT)
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RUT MAU

1. Cho 10chiis6: 0, 1, 2, ..., 9.
a) C6 bao nhiéu s8 chan c6 5 chit s6 khac nhau lap ti 10 chit 6 ?

b) Cé bao nhiéu s ¢é 5 chit 86 khac nhau, nhé hon 30.000, khéng bit dau tu
123 lap tir 10 ch@ s6.

2. Bénh vién N 10 tang ¢6 thang may, 5 bénh nhan cung vio thang may tang 1
dé 1én cac tAng trén. Hai c6 bao nhiéu cach néu:

a) 5 bénh nhin tuy ¥ ra cac tang?
b} it nhat 2 bénh nhan ciing ra 1 ting, s8 con lai méi ngudi mét ting?

3. Mét 16p gobm 40 hoc vién trong d6 ¢6 20 nam, 20 nit. Chia 18p l1am 10 nhém
bang nhau, hdi ¢6 bao nhidu cach chia néu:

a) S6 nam, ni trong nhém tuy y ?
b) M&i nhém nhiéu nhat 2 nam ?

4. Don vi A ¢6 15 nam va 5 nit. Lap ban chi huy c6 4 ngudi. Hét ¢6 bao nhiéu
cach lap néu:

a) S6 nam, nii trong ban tuy y ?

b) Ban chi huy phai c6 nit ?

5. C6 n bénh nhan ngéi thanh hang chd kham bénh. Cé bao nhiéu trudng hop
dé 2 ngusi chon trude ludn ludn cach nhau r ngudi (r < n) ?

6. Trong phong nghién ciiu ¢6 n cap khang nguyén khang thé khac nhau. Dit
cac khang nguyén 1én gia trudc ma quén ghi nhan. Phai lam bao nhidu lan dé tim
duge ding n cip?

7. M6t bac si ¢6 15 bénh an. Hoi ¢6 bao nhidu cach 14y bénh an nghién citu néu:
a) Lay tuy ¥ 10 bénh an ?
b) Lay 10 bénh an c6 chon loc ?

8. Mét Khoa ¢6 20 bac si. Lap quy hoach béi dudng lién tuc. Héi ¢6 bao nhiéu
cach sip x&p néu 1ay mdt ngudi di thi NCS va 3 ngudi di thi CKI, trong d6 c6 1 chi
tiéu du bi ?

9. C6 3 thudc cung loai diéu tri cho 4 bénh nhan. Hdi ¢6 bao nhidu cach didu
tri néu:
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a) Méi bénh nhéan dung khéng qua 2 thudc ?

b) 86 thude ding tuy ¥ cho méi bénh nhan ?

10, Ba k¥ thuat vién thay nhau lam thu thut. Sau mot thdi gian ¢d 4 thu
thuat khoéng dat.

a) C6 bao nhidu trudng hop xay ra khi 1 trong 3 ngudi lam hong 3 thu thuat?

b) Mét trong 3 ngudi lam héng 3 thi thuat, ngudi dé ¢ vung khong ?

11. Trén mot bang dbng cé 3 cdt kim loai. Trén 1 cét da xép 64 vong vang
thanh thap Phan: vong to ¢ dudi, vong nho & trén. Can chuyen 64 vong sang 1 cbt

khae. Chi ¢6 1 ngudi lam viée, néu mét thay ngudi khac, méi lan chi chuyén 1
vong, phai dit vong nho 18n trén vong 1on.

a) Cén t4t ca bao nhiéu 14n dé chuyén cho xong ?

b) Cén bao nhidu thdi gian néu méi vong chuyén trung binh mat 1 gidy ?

XAC SUAT

1. Mot phong difu tri cho 3 bénh nhén ning A, B, C. Trong 1 gid, xac sudt dé
bénh nhan A, B, C cép clu tudng dng bang 0,6; 0,7; 0,8. Tim xéac sudt sao cho
trong 1 gig:

a) Ca 3 bénh nhén cap citu.

b) C6 it nh&t 1 bénh nhén cip cdu. .

2. Ty 16 md ctia bénh K bang 15%. Trong s§ nhiing ngudi mé K ¢6 10% md
sém. Biét ty 16 md sdm sOng trén 5 nim cia nhiing nguoi bénh K bang 0,00375.

a) Tim ty 18 m8 sém cta bénh K.

b) Tim ty 18 séng trén 5 nam cia nhiing ngudi md K.

3. Ba bénh nhéan nang A, B, C cing diéu tri tai bénh vién. Trong mét gi0, xac
sudit c&p ciiu tuong Gng véi 3 bénh nhéan bing 0,8; 0,7 va 0,6. Trong mdt gid cb 2
bénh nhén cdp cdu, tim xac suat gap 2 bénh nhén cép cdu la A va B.

4. Trong 20 khang sinh (KS) c6 1 KS chiia duge xoén trung. Lay ngdu nhién
1KS diéu tri xoén tring, néu khong khéi 18y nglu nhién mét KS khac. Tim xac
suat diéu tri xoén trung khdi & 1an thi 5.

5. Xac sudt sinh con trai bing 0,514. Ai ¢6 kha nang thyc hién mong muén cia
minh hon?

a) Phu n@l A mong mudn sinh bang dugdc con gai.
b) Phu nit B mong mudn sinh bing dudc con trai.
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6. T2l mot khoa, x€p 12 bénh nhan vao 3 phéng bénh (cac phong c6 thé x&p téi
da 12 bénh nhan).

a) Tim x4c sufit sao cho ¢6 3, 4, 5 bénh nhan vao 3 phong tudng dng.

b) Tim xac suft sao cho phong 1 ¢é 3 bénh nhan, con lai xép tuy ¥.

7. Trong mdt khay dung n cip bom tiém khac nhau. Ldy ngau nhién ra 2r
chiéc: 2r < n.

a) Tim x4c sudt sao cho khéng 14y duge céiip' bom tiém nao cang d61.

b) Tim xac suit sao cho duéc ding mét cip bom tiém cing déi.

8. Xac suat bi bach tang cha dan éng biing 0,0006; ciia dan ba bing 0,000.036.
Trong dam déng s dan éng bing 0,5 s6 dan ba. Tim xac suit gap mdt ngudi dan
ong trong ddm ddng bi bach tang

9. Goi E, 1a hién tugng sinh déi that. Hai tré luén ludn cung giéi.

Goi E, 13 hién tugng sinh d6i gia. Hai tré cung gidi hodc khée gidi; xac suit
cing gidi bdng 0,5. Xac suat sinh d6i that bing p.

a) Tim xac suit sinh d6i that ciia nhém cung gidi.
b) Néu sinh déi khéc giéi thi xac suit sinh déi gia b&ng bao nhiéu?
10. Xac suét duong tinh ctha Xquang bing 0,2. Gia tri cua Xquang dudng tinh

bing 0,2. Biét ty 1& bi bénh trong nhém Xquang 4m tinh bing 0,0125. Dung
Xquang chan doan bénh.

Tim d6 nhay, d6 d4c higu clia Xquang.

11, Xét nghiém HS c6 xac suidt sai bing 0,197. Ty 1& bi bénh tai cong déng
bang 0,02. Biét dé dac hiéu bang 0,8. Diung xét nghiém chan doan bénh. Tim gia
tri cua xét nghiém duong tinh.

12. Ba nguoi cung dén kham bénh. Neudi thi i nghi bénh B, i = 1,2,3. Xac
sudt bi bénh B, bang 0,01; B, bing 0,02. Bi&t xac suit sao cho cb ngudi bi bénh
bing 0,058906. Ba ngudi dude kham thdy 1 ngudi bi bénh, tim xac suit sao cho 2
ngudi khong bi bénh 1a ngusi thi 1 va thi 3.

13. Tai mét khoa néi, ty 1& 3 nhém bénh tim mach, huyét hoc, tiéu hoa 1a 1: 1:
2. Xac sudt gap bénh nhin nang cua nhém tim mach bing 0,4 va cla huyét hoc
béng 0,5. Xac suit gap bénh nhén nang cda 3 nhém bing 0,375.

Kham tit ca bénh nhan ning, tim ty 1é gdp bénh nhan nhém tiéu hoa.

14, Diéu trj riéng ré 2 khang sinh (KS) cho bénh nhan, xac suit phan {ng clua
KSI bing 0,002, KSII bang 0,001. Bist xac suit phan ing cta 2KS khi diéu tri
riéng ré bang 0,0014,
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a) M6t ngudi dung KS bi phan dng, tim xéc suit sao cho ngudi dé dung KSIL

b) Tim xac suit sao cho 2 ngudi ding KS thi ca 2 khong bi phan Ung.

15. Xac sudt méc bénh B tai phong kham bing 0,4. Khi st dung phudng phap
chin doan mdi, véi khing dinh 13 cé bénh thi ding 3/5 trudng hgp; vii khéng dinh
1a khéng bénh thi ding 4/5 truong hdp.

a) Tim xAc suit chan doan cé bénh ca phuong phéap trén.

b) Tim xéc suit chan doan sai.

¢) Khi xac suat méc bénh B thay déi, bai toan diing véi xac sudt méc bénh B la
bao nhiéu?

16. Tai mot bénh vién, ty 1é méc bénh B bang 0,1. D€ chan doan xéc dinh,
ngudi ta 1am phan dng MD, néu khing dinh c6 bénh thi ddng 50%, néu ngudi
khéng bi bénh thi sai 10%.

a) Tim xac sudt phan dng duong tinh cua nhém bi bénh.

b) Tim gia tri cia chdn doan MD.

17. Khi chin doan bénh B, mdt phan tng c6 xac suit duong tinh bang 0,75.
Néu phan tng duong tinh thi ding 9 /10 trudng hgp. Gia tri cua phan dng 4m tinh
bing 0,5. Mt ngudi duge chin doan diing, tim xac suit sao cho d6 1a ngudi bi
bénh; d6 14 ngudi ¢6 phan {ing 4m tinh.

18, Kham bénh ngoai da cho cac chau tai mét nha tré, cac bac sy thay 70% tré
méc bénh A, 50% tré mic bénh B.

Dung thudc T, chiia bénh, xac sust khoi khi chita bénh A bang 0,8; bénh B
béng 0,5; ca 2 bénh bang 0,35. .

Dung thudc T, chita bénh, xéc sudt khdi khi chila bénh A bing 0,6; bénh B
bing 0,8; ca 2 bénh bing 0,3.

Biét ring gia thudc, khéi lugng thudc 2 loai nhu nhau. Nén dang thude nio dé
chiia bénh?

19, Ty 1¢ dung thufc A béng 0,2, thuéc B bang 0,4 va thuée C bang 0,4. Xac
susit khéi cia thudc A bing 0,9, thudc B bing 0,85. Biét xac suit dung thuée C
trong s6 khéi béng 0,35. '

a) Tim xac suit khdi chia 3 thudce khi ding riéng ré ting thudc.

b) Tim xé&c suit khdi khi dung phéi hgp 3 thude.

20. Dung 3 thuéc A, B, C didu tri mdt bénh thay xac suit khang thudc A bing
0,15, thudc B bang 0,3. Ty 1& dung thudc A bang 0,4. Biét x4c sudt dung thudc A, B
trong s6 khang thuéc tudng Ung bang 0,3 va 0,6. Tim xac suit khang thude cua C.
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Bai tu lam

21. Mét phan ting c6 xac suét chan doan ding bang 0,74. Dung phan dng chin
doan bénh, gia tri cua phan ing dudng tinh bing 0,7 va d6 dac hiéu bing 0,64.

Hay cho biét d6 nhay ctia phan tng.

22. Dung mot xét nghiém chin doan bénh, xét nghiém cé d6 nhay bang 0,9 va
d6 dac hiéu bang 0,7. Biét xac sudt duong tinh ctia nhém ding bang 0,5625. Tim
gia tri cua xét nghiém duong tinh?

23. Kiém tra nhiing ngudi chdn doan bj bénh & bénh vién I, IT tuyén dudi thay
tuong dng 90% va 96% bi bénh. Xac suat khéi sau kiém tra cua hai bénh vién
tuong dng bing 0,95 va 0,9375. Tim xac sudt khéi cha hai bénh vién trude kiém
tra, biét rdng s6 kiém tra ctia bénh vién I bing 5/3 bénh vién II.

24. Ngudi c6 nhém méau AB ¢6 thé nhéan bit ky nhém méau nao. Ngudi ¢6 nhém
méu con lai ¢6 thé nhan mau cla ngudi cing nhém mau véi minh hoédc cua ngudi
¢6 nhém mau O. Ty 1é cac nhém mau O, A, B, AB tuong tng bing 0,24 0,29 0,32
0,15 (ngudi EDE). Chon nglu nhién mét ngudi nhan mau va mét ngudi cho mau
dén tbc trén, tim xac sudt dé su truyén mau dugce thuc hién.

NHI THUC

1. X4c sudt sinh con trai bang 0,514. Hién tugng sinh dugc hai con trai trong 4
con 6 xac suét l6n hay bé hon hién tugng sinh duge 2 con gai trong 4 con?

2. Ty 1é sinh vién bi cén thi tai mét truong dai hoe bing 1%. Cén 18y mét méu
n bing bao nhidu(cé hoan lai), sao cho véi xac suit khéng nho hon 0,95, trong mau
d6 ¢6 it nhat mdt sinh vién bi can thi?

3. Ty 1¢ bi lao trong dan cu bang 0,1%. Kham lao cho n ngudi. Goi A 1a hién
tudng ¢6 1 ngudi bi lac. Goi B 14 hién tugng c¢é 1 ngusi khéng bi lao. Hién tugng A
hay hién tugng B c6 kha nang xuat hién 16n hon ? Néu y nghia.

4. Xéc sudlt sinh bing dugc con gai d 1an thy 3 bing 0,127449. Xac suét sinh
dudc mét con trai trong 3 1an sinh bing 0,367353.

Tim xac sudt sinh dugc con trai trong 1 1an sinh.

5. Mét bac sy chita bénh B ¢6 xac suédt khoi bang 0,8. C6 ngudi cho rang c\ 5
ngudi bénh B dén chita, chic chin c6 4 ngudi khéi. Ngudi khac cho ring: ci 10
ngudi bénh B dén chiia, chic chin ¢6 8 ngudi khoi.

Al néi ding ? Tinh 2 x4c suit trén.



6. Dung thudc A, B diéu tri mét bénh thdy xac suat khoi enia A bang 0,8, xac
sudt khoi ctia B bing 0,6. Diéu tri phdi hgp hai thudc cho n ngudi bénh, xac suét co
10 ngudi khoi 1a 16n nhat. Tim xéc sudt trén.

7. Mét bac sy chita bénh B ¢6 xac suét khoi bang 0,8. Chita cho dén ngudi tha
bao nhidu dé xac suét khéng nhd hon 0,9 c6 thé tin ring s ngudi khong khoi ti
dudi 75 nguoi?

8. Diing thudc méi chita thit bénh B ¢6 ty 1¢ khoi bing p. Trudc khi dua ra su
dung chinh thic, ngudi ta diéu tri thit cho 100 ngudi bénh.
Thude dude chip nhan dua ra s dung véi xac sudt 1; 0,8 va 0 véi s0 nguoi
khéi tudng dng 13 trén 80 ngudi, tif 60 dén 80 ngudi va dudi 60 nguol.
Tim xac suit thude duge chip nhan sit dung véi:
a) p=0,8
by p=06.

9. Ty 1¢ bi bénh sau dang vac xin bang 0,0001. Dung vac xin cho 100.000 tré,
{im xac suit sao cho:

a) C6 r trd bi bénh, biét xac sudt c6 r tré bi bénh 1a 1dn nhat.
b) Cé nhiéu nhat 10 tré bi bénh,

10. Xét nghiém nhém méu AB cho 100 ngudi. Ty 1é nhém mau AB bing 0,05.
Tim xac sual sao cho c6 tit 3 dén 7 ngudi ¢6 nhom mau AB.

THAM SO MAU, SO SANH PHUONG SAI
SO SANH TRUNG BINH

1. Diéu tra 1600 gia dinh c6 4 con thu dudge két qua sau:

x(s8 con trai) 0 1 2 3 4
m{s6 gia dinh) 111 367 576 428 118
Tinh cac tham s6 X £s va C, cua s8 liéu trén.
2. Do 4p luc dong mach phéi thoi tdm thu bénh nhan hep 2 14 thu duge két
qua sau:
Aplyc(mmHg) 205 355 505 655 805 955 1105 1255 1405 1555
S6 ngudi 6 20 33 24 28 12 17 8 4 1
Tinh cac tham s6 X +s va C, cua s lidu trén. '
3. Theo doi 86 chudt chét khi cho cac nhém chudt st dung cac liéu thude cé déc

(X: mg/kg) thu duge két qua sau:

151



xj(mg/kg) 0,015 0,02 0,025 0,03 0,035 0.04

S6 chudt clia nhém 10 10 10 10 10 10

S4& chét clia nham 0 2 5 8 9 10

Tinh X +s cia 86 liéu trén.

4. Theo d61 d&u hiéu viém khdp khi diéu trj (OT) bénh nhéan viém da khép thu
duac so lleu sau:

e g
| Truéc OT 3] 2164l 712 |5 4|8 |15]18 15
Sau 1 thang BT 312|446 10|51 4/|8/|14]|18|13
! Sau 2 thang OT 2 ofaf2lal7 a2 awlsl7
L. R, S PV U [ S S EU e = JROS . . — o .

‘ R ”%'ri}é&,"m"('{ié;)w"" s T s T T T ’18 STy ___{___1_3
Sau1thanga‘r(nep) 18 115 |9 |14 |15 |14 |20 |15 8 |12

i ..... e o e e et B R e AT LR EYROTI T Moy RSN W SR
’ Sdu2thangDT(t|ép} 15 3|7 ‘10 12 JRLRE 7 10 ’

a) Tinh cac tham s0 xj:s va C cua 3 day 86 lidu: tm.tdc dleu tri, sau 1 thang
DT, sau 2 thang DT.

b) Tinh cic tham s Z+s va C, cla chénh léch trude DT va sau 1 thang DT,
cia trude DT va sau 2 thang DT, cta sau 1 thang DT va sau 2 thang DT.

¢) Tinh cac phudng sai §% va $? cta 3 day s6 liéu.

d) Hay so sanh trung binh clia 2 trong 3 day.

e) Hay 50 sanh tlng cdp cua cac chénh léch.

f) Hay so sanh 3 tru'ng}"bix'lh clia 3 day.

5. Diéu tri st rét bing 4 cach. Theo dbi théi gian hét ky sinh tring sét rét
trong mau (gid) cha tung bénh nhan thu duge s8 Héu sau:

ot s | T d | sl e (T e | s
ETTR Rt st R S S B o Tt Rl
Cach3 | 36 | 48 | 50 | s2 | s8 60 60 | 68 | 74 | 74

.......... - 36 A 46 oo Tt T

a) Tmh cac tham sd X +s va C, cua tiing cach diéu tr:l

b) Tinh cac phuong sai $% va S° cia 4 day s6 liéu.
¢) Hay so sanh trung binh caa 2 trong 4 day s8 liéu.

d) Hay so sanh 4 gia tri trung binh cia 4 day s& liéu.
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6. Do chidu cao (CC: cm); Vong nguc (VN: em); Can nang(CN: kg); Vong bung
(VB: cm); Sii tay (ST: cm) ctia 2 nhém tré nid 9 tudi duge 10 ddy s8 lidu sau:

Nhém | Nhém I

cc | v | oN | vB | sT | cc | vww | cN | vB | sT
115 | 54 | 16 | 40 | 115 | 115 | s4 | 17 | s0 | 110
112 | 51 | 19 | 51 | 108 | 118 | 52 | 18 | 46 | 118
103 | 49 | 14 | 47 | 98 | 126 | 56 | 21 | s0 | 121
117 | 56 | 205 | 51 | 115 | 115 | 59 | 20 | 49 | 112
115 | 53 | 17 | 50 | 110 | 118 | 55 | 20 | 51 [ 112
112 | 54 | 47 | 50 | 110 | 121 | s6 | 205 | 50 | 120
117 | s9 | 20 | 51 | 110 | 122 | 56 | 225 | 49 | 120
130 | 67 | 25 | 51 | 125 | 120 | 57 | 24 | 51 | 128
114 | 58 | 185 | 48 | 110 | 120 | 53 | 18 | 49 | 118
115 | 55 | 18 | 50 | 110 | 110 | s0 | 16 | 48 | 102
126 | 67 | 225 | 54 | 122 | 120 | 55 | 185 | 50 | 120
117 | 51 | 17 | 49 | 112 | 125 | s6 | 21 | 50 | 120
13 | 60 | 20 | 48 | 113 | 115 | 54 | 175 | 49 | 113
112 | 59 | 20 | 51 | 10 | 132 | 55 | 26 | 50 | 132
110 | 53 | 15 | 40 | 110 | 130 | 57 | 23 | 51 | 128
126 | 61 | 23 | 5t | 120 | 122 | 55 | 20 | 50 | 122
125 | 60 | 215 | 50 | 120 | 122 | s3 | 18 | 48 | 120
130 | 60 | 26 | 51 | 126 | 112 | 51 16 | 49 | 108
120 | 55 | 20 | 40 | 115 | 109 | s4 | 15 | 49 | 104
120 | 55 | 20 | 52 | 115 | 121 | s5 | 20 | s1 | 121
124 57 | 21 | 48 | 121 | 117 | s4 | 19 | a8 | 114
16 | 55 | 19 | 49 | 115 | 134 | e2 | 25 | 49 | 130

a) Tinh cac tham s6 X ts va C, ciia ting day sd liéu.

b) Hay so sanh timg cip gita Chiéu cao — Sai tay, giita Vong bung ~ Vong
nguc cia nhém I Lam tudng tu véi nhom II.

¢) Hiy so sanh trung binh Chiéu cao I va Chiéu cao II,..., Sai tay I va Sat tay I1.

d) Goi x 1a chidu cao nit 9 tudi, X : N(121,14; 5,08%). Chiéu cao nhém I; nhém 11
tudng iing cé thita nhan MX = 121,14 khéng ?

e) Goi y 1a can ndng nit 9 tudi. Gid st MY = 19,5 1a sai. Hay tinh B(20 55) voi
n = 44, biét DY = 2,44% Kiém dinh 1phia véi a = 0,05,



| KIEM DINH y*
1. Piéu tra 1600 ba me sinh 4 con, ngudi ta thay: |
111 ba me khéng cé con trai 428 ba me c6 1 con gal.
.367 ba me c¢é 1 con trai 118 ba me khéng c6 con gai
576 ba me c6 2 con gai.
Ty 1€ sinh con trai ciia cac ba me 4 con ¢6 bang 0,5 khéng?

2. Biéu tri khang sinh (KS) I, KSII va KSIII, mdi loai cho 80 ngudi, 120 ngudi
va 200 nguoi. Xac sulit khoi cua méi loai KS tudng ung bing 0,9; 0,85 va 0,8.

Ty 1é khoi cua 3 loai KS trén ¢6 nhu nhau khong?

3. Dung Xquang va sidu &m, mdi loai kiém tra 100 ngudi bi bénh. Xquang vi
siéu am xéc dinh dung tuong ing bing 0,8 va 0,9. P nhay clia 2 phuong phéap c6
nhu nhau khong?

4. Xac dinh bénh cho 1000 ngudi & cong déng bing mot xét nghiém, thay 2,5%
dudng tinh. Trong s duong tinh ¢6 80% bi bénh; trong s8 am tinh ¢6 8% bi bénh.
(i4 tri xét nghiém duong tinh ¢6 bing gia tri xét nghiém &m tinh khong ?

5. Diéu tra s8 tré chét trude mot tudi tai xa A bi rai chat diét co va xa B khong
bi rai chat diét cd, thu duge két qui sau:

Nam 71 -75  xa A: s6 tré chét 52, s8 tré song 1260
xa B: s6 tré chét 19, s8 tré sng 876.
Nam 81 — 86 xa A: 56 tré chét 61, sd tré séng 1696
xa B: s& tré chét 20, s6 tré séng 753. _
Chat diét c6 c6 anh hudng té1 ty 18 chét clia tré dudi 1 tudi khong?
Néu c6, anh hudng nhu thé& nao?
6. Kham lao cho 120.000; 100.000 va 90.000 ngusi ciia 3 phudng A, B, C tudng
ung, ngudi ta thay ty 1é bi lao tuong ting méi phudng bing 0,001; 0,0015 va 0,0012.
a) Ty 1é bi lao clia 3 phudng c6 nhu nhau khéng?
b) 88 ngudi bi lao chia 3 phudng ¢6 nhu nhau khong?

7. Diéu tri mét bénh bing 3 phudng phap A, B, C mdi phuong phap cho 40
ngudi, thu duge két qua sau:

Két quad diéu tri Khoi 1%} Thét bai
Phuang phap A 14 ‘]8 8
Phuang phap B 22 16 2
Phuang phap C 32 8 0

Hiéu qua cua ba phuong phap diéu tri ¢6 nhu nhau khéng?
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8. Téng két s6 lidéu 10 nam cha bénh vién K ngudi ta théy trong s& 2000 bénh
nhan dén kham va didu tri ¢6 50% phai mé. Trong s6 nhiing nguoi dd md ¢é 12%
58 ngudi mé sém va chay tia, 8% s6 ngudi md s6m va diéu tri bang hoa chat, s6 con
lai 14 mé mudn. Trong s8 nhiing ngudi sdng trén 5 nim sau mé, ¢4 50% 1& md sém
chay tia, 40% mé sém va dung hoa chét, s& con lai 1a mé muon. C6 90% s& ngudi
duge mé song dudi 5 nam. Hay danh gia hiéu qua cac phuong phap diéu tri va néu
y nghia?

9, Xét nghiém nhém mau cho 100 ngudi. Ty 1é gip nhém mau O bing 0,48.
M3i 1An xét nghiém cho 4 ngudi. Goi X 1a s6 ngudi ¢6 nhém mau O trong nhém xét
nghiém. 8§ liéu thu duge nhu sau:

X, 0 1 2 3 4
m, 1 7 10 6 1

a) X ¢6 quy luat siéu bdi cd ding khong ?
b) X ¢6 quy luat nhi thite véi n =4, p = 0,48 ¢é diing khong ?
10, Diéu tra 53.680 gia dinh 8 con. Goi X 1 s8 con trai, thu dugc sé liéu sau:
x; (s8 con trai) 0 1 2 3 4 5 6 7 8
m; {s6 gia dinh) 215 1.485 5331 10649 14859 11.929 6678 2092 342
X ¢6 quy luat nhi thitc vé6i n = 8 va p ~0 khong ?
11. P&m s6 hong ciu X roi vao mdi 8 cia may dém hong cAu, thu duge 8 liéu sau:
x; {s6 HC) 0 1 2 3 4 5 6 7 8 g 1 11t 12 13 =13
m; (56 0) 2 21 48 57 92 &7 47 34 15 8 4 2 2 1 0
X ¢6 quy luat Poisson v8i A =X khong ?

12. Pinh lugng Protein dich ndo ngudi tuy binh thudng (x, don vi: mg%) thu
dudce s8 lidu sau:
11,4 173 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 18,8 201
16,4 19 208 16,7 19,1 21, 17.1 19,1 21,1 17,2 19,2 22

a) Hay kidm dinh gia thiét: X:N(p,6?) véi g = X, o2 ~s° bling kiém dinh y*

b) Hay kiém dinh gid thift: X:N(p,06%) véi p =X, o ~s? bing kiém dinh

Kelmogorov.
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13. Goi X 1a ap luc trung binh ctia déng mach phdi bénh nhan hep van 2 la
don thuan (mmHg). Nghién ciiu thu dude s6 Lidu sau:
. 13 23 33 43 53 83 73 83 93 103
m, 5 20 27 24 25 23 15 10 4 2

X

trong d6 x; 14 gia tri gilia cua 16p thi i.
a) X : N(pu,6%) véi p =X, o’ ~s° ¢6 dung khéng ?

b) Gia st X:N(p,02). Trong s& bao nhidu ngudi bénh c6 mdt ngudi cé ap luc
trung binh ciia déng mach phéi tif trén 110 mmHg.

e - nr
KIEM DINH XAC SUAT

1. Néu sy khac nhau giiia kiém dinh "mét phia” va "hai phia” trong bai toan
kiém dinh gia tri cta xac suit.

2. Néu sy gidng nhau giita kiém dinh "mét phia" va "hai phia” trong bai tou
kiém dinh gia tri ctia xac sudt.

3. Véi muc y nghia o = 0,05, kiém dinh 2 phia bac b6 gia thiét H, thi kiém
dinh 1 phia két luin th& nao ? Giai thich?

V6t miic y nghia o = 0,05, kiém dinh 1 phia bac bé gia thiét H, thi kiém dinh 2
phia két luan thé nao ? Giai thich?

4. St dung hai thuéc A, B cing loai, cé ¥ kién cho 14 thudc A tét hon thude B,
cd ¥ kién nguge lal.

a) Hoi 100 ngudi, chi ¢6 40 ngudi cho 1a thude A t6t hon B. C6 that su thudc A
t6t hon B khéong? Gia thiét 1a 2 thude nhu nhau, 14y « = 0,05.

b) Hoi 105 ngudi, chi ¢6 35 ngudi cho 1a thuse B t6t hon A, 5 ngudi cho la nhu
-nhau. C6 that su thudc A khéng t6t hon B khéng? Gia thiét 1a 2 loai nhu nhau, 1y
o = 0,05.

5. Xét nghiém nhém mau cho 100 ngudi, méi 1an mét nhém 4 nguoi, thu duge
s6 liéu sau (x: s8 ngudi c6 nhém mau O trong nhém xét nghidm):
X 0 1 2 3 4
$6 nhém 1 7 10 ] 1
Ty 1€ nhém mau O béng 0,48 c6 ding khong?
6. biéu tra 100.000 ngudi é tinh H thay 32 ngudi bi lao.
a) Ty 18 bi lao bang 0,0005 cé ding khéng?
b) Néu ty 1& bi lao ding bing 0,001, tinh sai 14m loai 2 véi a = 0,05.
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7. Tai mdt dia phuong, diéu tra 1.000 tré thay 376 suy dinh dudng.

a) Ty 1é suy dinh dudng bang 0,4 ¢é ding khong?

Tinh sai 1dm loai 2, néu ty 1é suy dinh dudng ddng bang 0,37 véi a = 0,05.

b) Ty 1é suy dinh dudng bang 0,35 ¢6 ding khong?

Tinh sai 14m loai 2, n8u ty 1 suy dinh dudng diing bang 0,37 v6i « = 0,05.

8. Khi stt dung thudc A vi tai bién c¢é ¥ kién cho 1 phai cdm dung, ¢6 y kién
ngude lai. Can héi y kién bao‘nhiéu ngudi? Trong dé bao nhidu ngudi déng y cdm
thi ra lénh c&m? N&u quan niém nhu sau:

a)H,: p,=0.,5 H,:p,<0,5 B(0,4) < 0,1 o = 0,05
b) Hy : p, = 0,5 H,:p,> 05 B(0,6) 0,2 «=0,01
o) H,:p, =05 H, : p,# 0,5 B(0,51) < 0,2 o = 0,05

PO KHONG XAC PINH

1. M6t phéng diéu tri 3 bénh nhén ning A, B, C. Trong 1 gid xac suét cap ciu
tuong ng cua A, B, C bang 0,6; 0,7; 0,8.

Trong 1 gid doan 3 ngudi ai cdp cdu ai khéng khé hay dé ?

2. Ty 1& md K bing 0,15. Trong s6 nhitng ngudi mé K c6 10% md sém. Biét ty
1é mé s6m sdng trén 5 nam béng 0,00375.

Tim dé khéng xac dinh 16n nhat trong cac phép thu.

3. Trong 10 khang sinh (KS) ¢6 mét KS chita dude xoin trung. LAy ngiu nhién
mdt KS diéu tri xodn triing, néu khéng khéi 14y ngau nhién mét KS khac.

Doan xem bénh nhan bi xoén trung diéu tri khoi 6 14n nao khé hay dé ?

4, X4c sudt sinh con trai bang 0,514

a) Poan hai phu nil cing sinh, méi ngudi mét con la trai hay gai, dé hay kho ?

b) Doan hai phu ni cting sinh, m&i ngudi hai con 12 trai hay gai, dé hay khé ?

5. Diéu tri mot bénh c6 xac sudt khoi bang 0,7

Piéu tri cho 4 ngudi, doan may ngudi khoi may ngudi khéng dé hay khé ?

6. Tai mdt khoa ndi thay 15% bi bénh A, 20% bi bénh B, 30% bi bénhC, s6 cdn
lai bi cac bénh khac.

Doan mot bénh nhéan vao khoa ndi thudc nhém nao khé hay dé ?

7. Tai mot bénh vién téng két thiy 30% ngudi nghién thude 14, trong dé 5% bi
K. Nhiing ngusi khéng nghién thuéc 14 ¢6 1% K.

Doan mét ngudi nghién thudc 12 va K khéng khé hay dé?
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8. Ty 1¢ ba nhom bénh A:B:C tai khoa néi bang 2:1:2. Xac sudt gap bénh nhan
nang tudng Ung cua mbi nhém bing 0,35 0,5 va 0.4,

a) Doan bénh nhan trong khoa ning hay khéng khé hay dé ?

b) Goi a : nang hay khéng nang; p: A, B, C. Tinh I (a,B).

9. Mot xét nghiém c6 xac sudt ding bang 0,95 va ty 1é bi bénh tai bénh
vién bang 0,2. Biét d6 nhay clia xét nghiém bang 0,8. Dung xét nghiém chén
doan bénh,

a) Tinh d6 khéng xac dinh cta phép thit a véi diéu kién B da xay ra, trong dé o:
duong tinh hay 4m tinh, B: bi bénh hay khéng.

b) Lugng tin v€ bénh chia trong chin doan xét nghiém 16n hay bé?

10. Diing mét xét nghiém dé€ chan doén bénh. Xét nghiém cé xac sufit ding
bang 0,763. Gia tri duong tinh cla xét nghiém bang 0,1 va gia tri Am tinh ctia xét
nghiém béng 0,95.

a) Doan mft ngudi xét nghiém duong hay 4m tinh va cé bénh hay khéng khé
hay dé?

b} Goi B: bi bénh hay khéng, &: diing hay sai. Tinh I (B,).

TUONG QUAN

1. Lap phuong trinh y =a;x + b, x = a,y + b, va tinh hé s8 tuong quan tuyén
tinh tu 86 liéu sau:

v o : 10. » ___.12 13 T .

72,5

736 698 692 686 | 702

2. Lap phuong trinh y = ax? + b ti s8 liéu sau:

x . 1 . 2 3 4 | 5

Vi 01 . 3 81 149 239

3. Lap phudng trinh y = ax® + bx + ¢ tl cac s6 liéu sau:

a)
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4. Tai mét dia phudng c¢6 250 ngudl. Khi théng bao dich, ¢6 25 nguoi bi dich.
Sau 10 ngay théng bao ¢4 33 ngudi bi dich. Sau 15 ngay thong bao ¢6 37 ngudi bi
dich. Lap ham phat trién dich x = f(t), tit d6 cho biét sé ngudi bi dich sau 30 ngay
théng bao (Dich khéng chita dude cho nén cach ly hoan toan v61 xung quanh).

5. Theo dbi phat trién dan s8 mdt quan thu duge s6 liéu sau:

nam x (s6 dan, ngugi) s (ty 1é sinh, dv: 1) | c (ty 1& chét, dv: 1)

1983 171'000, 0,0240 0,00512

. 98"4 . = 5 300 ............................... . 0 o T 0 ,00499 ...................................

1985 1._79.600 0,0194 ............. ......0’00486
........... vl 183900 0’0171 0,0047_3__

1987 188200 0,0 148 R 0 500460 .....................................

Tinh hé s§ tuong quan tuyén tinh va lap cac phuong trinh s=ax+b, c=ax+b/

6. Theo déi phat trién dan s6 mét xa thu duge s6 liéu sau:

nim x (56 dan, nguol) s (ty 18 sinh, dv: 1) | c (ty l& chét, dv: 1)
1980 4.670 0,0411 0,0099
v PR B ; 0397 __________ 0’0074_ -
___________________ v . 00352 00099
i 1o T 00375 0;_0064
_____________________ o o 00335 00059

Tinh hé s8 tl:Idng quan tuyén tinh va lap phuong trinh y=ax+b véi y=s—c.

7. Theo déi phat trién dan s6 toan quéc thu duge s6 lidu sau:

niam x(s6 dan, 1000ng) | s(ty 1é sinh, %) | c (ty 1& chét, ¥/,,)
1981 54.927 30,02 6,98
sy s 2980 _ 710 .
________________ o T 2930 R S 708
loar s 660 2840 ________________ i 03 _____________
_________ vl e 2344 694

Tinh hé s tudng quan tuyén tinh va 1ap cac phuong trinh s =ax +b, ¢ = ax+b
tir d6 cho biét dan s6 6n dinh can bang.
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PHU LUC

Bang 1. HAM PHAN BO [1 CUA QUY LUAT CHUAN TAC

Gia tri x nho hon 2

X 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0,0 05000} 0,5040 ) 0,5080 ! 0,5120 | 0,5160 | 0,5199 { 0,5239 | 0,5279 | 0,5319 | 0,5359

0,1 5398 5438 | 5478 5517 | B557 | 5596 | 5636 5675 | 5714 | 5753

0,2 5793 | 5832 | 5871 0910 | 5948 | 5987 | 6026 | 6064 | 6103 | 6141

03 6179 | 6217 | 6255 | 6293 | 6331 6368 | 6406 | 6443 | 6480 | 6517

0.4 6354 | 6591 6628 | 6664 | 6700 | 6736 | 6772 | 6808 | 6844 | B879

08 7881 7910 | 7939 | 7967 | 7995 | 8023 | 8051 8078 | 8106 | 8133

c.9 8159 | 8186 | 8212 | 8238 | 8264 | 8289 | 8315 | 8340 | 8365 | 8389

1.0 8413 | 8438 | 8461 B485 | 8508 | 8531 8554 | 8577 | B599 | 8621

1.1 8643 | B6B5 | B86BG | 8708 | 8729 | B749 | 8770 | 8790 | 8810 | 8830
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Gia tri x 16n hon 2

X 2.0 21 2.2 23 2.4 25 26
L T vt | asms oowns | o | soos
X 2.7 _ 28 o 29 — _3.0 h 3.1 3,2 N 3.3
coo | 0995 | 09974 | 09e1 | 099865 | 099904 | 089031 | 0.99952
X 3.4 “ 35 _ 3,6 ..... 38 4,OI as |
S e ot [osoom | oo | oot |

Chi dan
LLax)=P{-o<X<x},
véi s x ndm gitta O va 2, c6 hai s§ thap phan thi n(x) ndm & chd giao nhau cla

hang va cot.
Vidu x=1,57 cAn tim 6 hang 1,5 va ¢6t 0,07. T1(1,57) = 0,9418

2. Trong cac bai toan lién quan téi kiém dinh gia thiét mic a, tra t(e) néu
kiém dinh mat phia, hodc t(a/2) néu kiém dinh 2 phia trong bang sau:

a 0,2 0,1 0,05 0,01 0,001
t(x) 0,8416 1.2816 1,6449 2,3263 3,0902
t(cf2) 1,2816 1,6449 1,600 2,5758 3,2905
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Bang 2. QUY LUAT STUDENT VOI N BAC TU DO

Gia tri cua t(n, p)

p

0.4
(0.8)

0,25
{0,50)

0,0005
(0,001)
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Chi dan
1. T, ¢6 quy luat Student véi n bac tu do thi t(n,p) 1a gia tri duge xac dinh thoa
mén diéu kién: p{T, > t(n,p)} = p; p{|T, |>t(n,p)} = 2p.

2. 86 t(n,p) doc & hang n cdt p; vi du t(19; 0,05) = 1,729

3. Trong céac bai toan lién quan t6i kiém dinh gia thiét mic a, tra t(n; o) néu
kiém dinh mét phia, ho#c t(n: @/2) néu kiém dinh 2 phia, khi dé tuong ing p = a
hoac2p=a. '



Bang 3. QUY LUAT %?VO1 N BAC TU DO
Gia tri cua q(n, p)

Pl 099 | 095 | 090 | 075 | 050 0,02 | 0,01

1 3,000 | 0,004 | 0,016 | 0,102 | 0,455

5412 | 6,635

0,020 | 0,103 | 0,211 0,575 1,386 7,824 | 9,210

9,837 | 11,345

0,115 | 0,352 | 0,584 1,213 | 2,366 .

0,207 | 0,711 1,064 1,923 3,357 | 4878 | 5989 | 7,779 | 9,488 | 11,668 | 13,277

0,554 1,145 1.610
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17 6,408 | 8672 | 10,085 | 12,792 | 16,338 | 19,511 | 21,615 { 24,769 | 27 587 30,995 | 33,409

19 7,633 110,417 | 11,651 | 14562 | 18,338 | 21,689 | 23,900 | 27,204 | 30,144 | 33,687 | 36,191

20 | 8,260 | 10,851 | 12,443 | 15452 | 19,337 | 22,775 | 25,038 | 28,412 | 31,410 35,020 | 37,566

23

24 | 10,856 | 13,848 | 15659 | 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 | 37.6562 41,566 | 44314

26 | 12,198 | 15,379 | 17,292 | 20,843 { 25,336 { 29,246 | 31,795 | 35,563 | 38,885 | 42.856 45,642

27 | 12,879 1 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 45419 | 48,278

29 | 14,256 | 17,708 | 19,768 | 23,567 | 28,336 | 32,461 | 35,139 | 39,087 | 42 557 46,693 | 40,588

30 | 14,953 | 18,493 | 20,599 | 24,478 | 29,336 | 33,530 | 36,250 | 40,256 | 43,773 47,962 | 50,892
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Chi dan
1. Q, ¢6 quy luat y? véi n béc ty do thi q(n,p) 12 gia tri duge xac dinh thoa méan
diéu kién:
P{Q, >u(n.p)} =p
2. 86 q(n, p) doc 6 hang n cdt p, vi du: q(4; 0,05) = 9,488.
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Bang 4. QUY LUAT FISHER — SNEDECOR

Gia tri cua f(n,, n, ; 0,05)

In,

50




Chi din

L. Fn] ¢6 quy luat Fiso — Snedecor véi n, va n, bac tu do thi f(n,,n,,p) la gia

1y
tri duge xac dinh thoa man diéu kién:
P{Fn,,nz. > f(nl-nz'p)} =p

2. 86 f(n,,n,, 0,05) tim trong ¢t n,, hangn,; vi du: f(15,1; 0,05) = 246.
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Bang 5. GTA TRI CUA HAM SO — P*LOG,P

P 0 1 2 3 4 5 6 7 8 | 9
0.00 0.0100 | 0.0179 | 0.0251 | 0.0319

0.0862
R Sotet
0.1659
e S
0.2274
| 0.2538
g o
| 0.3002
03207
foel
g
12 | 03671 | 0.3687 | 0.3703 | 0.3710 | 0.3734 |
13 | 0.3826 | 0.3841 | 0.3856 | 0.3871 | 0.3886 |

14 | 0.3971 | 0.3985 | 0.3959 | 0.4012 | 0.4026

0.15 | 0.4105 | 0.4118 | 0.4131 | 0.4144 | 0.4156

16| 04220 | 04242 | 04254 | 01285 | 05278 |
17 [ 0.4346 | 0.4357 | 0.4368 | 0.4379 | 0.4390

18 | 0.4453 | 0.4463 | 0.4474 | 0.4484 | 0.4494

19 | 0.4552 | 0.4562 | 0.4571 | 0.4581 | 0.4590

020 | 0.4644 | 0.4653 | 0.4661 | 0.4670 | 04678

...... 4750
22| 04806 | 0.4813 | 0.4820 | 0.4828 | 0.4835
23 | 04877 | 0.4883 | 0.4890 | 0.4897 | 0.4903

24 | 04941 | 0.4947 | 04954 | 04960 | 0.4966 |

0.251 0.5000 | 0.5006 | 0.5011 | 0.5016 | 05022

26| 05053 | 0.5058 | 0.5063 | 0.5068 | 0.5072

27 | 0.5100 | 0.5105 | 0.5109 | 0.5113 | 0.5119 | o
28| 05142 | 05146 | 05150 | 0.5154 | 0.5158
29| 05179 | 0.5182 | 05186 | 0.5189 | 0.6192

030 | 0.5211 | 05214 | 0.5217 | 0.5200 | 0.5222

31! 05238 | 0.5240 | 0.5243 | 0.5245 | 0.5247 | 0
""" 32 | 0.5260 | 0.5262 | 0.5264 | 0.5266 | 0.5268 |
33 | 0.5278 | 0.5280 | 0.5281 | 0.5283 | 05284

34 | 05292 | 05293 | 0.5294 | 0.5295 | 0.5296
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GIA TRI CUA HAM SO — P*LOG,P (ti&p theo)

P | o 1 2 3 4 5 6 7 8 | o

035 | 05301 | 05302 | 0.5302 | 0.5303 | 05304 | 05304 05305 | 0.5306 | 0.5305 | 0.5306

36 | 0.5306 | 0.5306 | 0.5307 | 0.5307 | 0.5307 | 05307 | 0.5307 | 0.5307 | 0.5307 | 0.5307

37 0.5307 | 0.5307 | 0.5307 | 0.56307 | 0.5307 | 0.5306 | 0.5306 | 0.5306 ; 0.5305 [ 0.5305
0.5301




GIA TRI CUA HAM SO — P*LOG,P (ti&p theo)
P 0 1 2 3 4 5 B 7 8 9
| 03546 0.3537 | 0.3527 "0".9518
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