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LOI GIOI THIEU

Thue hién mot s6 diéu cua Ludt Gido duc, Bo Gido duc & Dao tao
va B Y té"da ban hanh chuong irinn khung dao tav Bac st da khoa.
B0 Y té't6 chiic bién soan tai liéu day — hoc cdc mén co so va chuyén mon
theo chuong trinh trén nham tiing budc xay dung bé sdch dat chudn
chuyén mén trong cong tdac dao tao nhan luc y té.

Sdch XAC SUAT THONG KE duoc bién soan dua vao chuong trinh
gido duc ctia Truong Dai hoc Y Ha Noi trén co so chuong trinh khung
da duoge phé duyét. Sdach duge TS. Pdang Duc Hau (Chu bién), TS.
Hoang Minh Hang bién soan theo phuwong cham: kién thitc co ban, hé
thong; néi dung chinh xdc, khoa hoc; cdp nhdt cde tién bé khoa hoc, kj
thuét hién dai va thuc tién Viét Nam.

Sdch XAC SUAT THONG KE da duwoc Hoi déng chuyén mon tham
dinh sdch va tai liéu day — hoc chuyén nganh Bdc si da khoa cua B6'Y
té’ tham dinh ndm 2008. B6 Y t& quyét dinh ban hanh tai liéu day — hoc
dat chudn chuyén mén cua nganh trong giai doan hién nay. Trong thoi
gian ti 3 dén 5 nam, sdch phai duge chinh ly, b6 sung va cdp nhat.

Bé Y té chan thanh cdm on cdc tde gid va H6i déng chuyén mon
tham dinh da giip hoan thanh cuén sdch; cam on PGS.TS. D6 Vin
Diing, ThS. Nguyén Phan Ding da doc va phdn bién dé cuén sdch som
hoan thanh, kip thoi phuc vu cho cong tdc dao tao nhéan luc y té.

Lén déu xudt bdn, ching téi mong nhan duge y kién dong gop cua
déng nghiép, cdc ban sinh vién va cdc dic gid dé lan xudt ban sau sdch
duoe hoan thién hon.
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LOI NOI PAU

Ly thuyét xdc sudt va thong ké phdt trién manh me trong thé ky XX.
Véo nhitrg nim ct'a nita cudi thé'ky XX, xdc sudt thong ké duoc ap dung
réng rai trong nhidu linh vuc, trong do c6 kinh té, xa hoi, diéu khién hoc
va sinh, y hoc. Ngay nay khéng mot cong trinh nghién ciu nao ma
khong siz dung cdc phuong phdp thong ké khi xu li sé liéu.

Tiz nhitng ndm 60 cua thé' ky trude, b6 mon Todn da giang day xdc
sudt thong ké cho cdc sinh vién y va hudng dan xw ly so liéu thu dige
trong cdc nghién cizu. Sau nhiéu nam giang day va ing dung, noi dung
cua cudn sdach dan hinh thanh va duoe chon loc, né cang chinh la néi

dung cho lan xudt ban nay.

Bai gidng xdc sudt va thong ké duge viét lan nay theo chuong trinh
Pai hoc dai cuong c6 md rong va ning cao. Cuén sach khong nhing
cung cdp cdc kién thite co bdan vé xde sudt thong ké ma con dua ra mét s6
vi du ng dung gan gai va thiét thuc vé xdc sudt thong ké trong y hoc.
NGi dung cia cuén sdch la tai liéu hoc tap cho sinh vién hé bdc st da
khoa va dong thoi cing co thé la tai liéu tham khao cho hoc vién sau dai
hoe, cho cdc cdn bé giang day xdc sudt thong ké trong nganh y va cho
nhitng nguoi can xi ly sé liéu trong cac nghién ciu 'y hoc.

Vi thoi luong 45 tiét, bai gidng xdc sudt va thong ké bao gom hai
phén chinh la xdc sudt va thong ké. Xdc sudt lam cho ta hiéu ro hon vé
khd ndng xudt hién cua cdc hién tugng ngau nhién cing nhu cdc quy
ludt xde sudt cua chung va nho do giup ta danh gia dung, phan doan
ding hon vé cdc hién tuong ngau nhién. Thong ké giup xiz li s6'liéu tw
d6 c6 thé so sanh ddnh gid ding vé hiéu qud chan dodn va diéu tri cua
cde phuong phdp, gép phdan dua ra cdc khuyén cdo vé chdn dodn va
diéu tri.

Khi doc tai liéu nay cdn co cdc kién thic cd bdan vé gidi tich, cdc kién
thize dé dudc trinh bay trong cdc sdch todn cao cdp phan giai tich.



Ung dung xdc sudt théng ké vao thue tién, ddc biét la trong y hoe, la
viéc lam rdat quan trong va can thiét. Viét tai liéu nay cung la mét phén
mong mot ddp wng yéu cdu trén. Tuy vay day cing la viéc lam co nhiéu
kho khdn, khi dua cde ly thuyét toan hoc rat chdt ché va chinh xdc vao
ung dung trong mot nganh khoa hoc mang nhiéu tinh chu quan, ca biét
va khong dong nhdt. Vi thoi gian va khd ndang c6 han, chdc chdn gido
trinh kho tranh khoi nhitng han ché va thiéu sét. B6 mén Todn va cdc
tac gia rat mong nkdn duge sy dong gop y kién cua ban doc.

CAC TAC GIA
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XAC SUAT

TAN SUAT

MUC TIEU

1. Thue hién duge ba phép todn tép hap (phép hop, phép giao, phép triv).

2. Tinh duoc s6 luong méu chinh hgp ldp, chink hop khéng ldp, t6 hop khong
lap va t6 hop lgp.

3. Tinh dugc tan sudt cua hién tuong va néu duge y nghia.

1. TAP HOP

1.1. Khai niém téap hop
» Moi ngudi thudng néi tap hgp ban ghé, tap hop sg, tap hop thay thudc, tap
hdp bénh nhan v.v...

Tap hgp 1a khai niém chua xac dinh vi vay dé hiéu va thuc hién cac phép toan
véi tap hop thuong théng qua cach cho mét tap hop. Khi d6 tap hdp duge xéac dinh.

C6 hai cach cho tap hop: Hodc cho danh sach cac phén tu cua tap hop hoac cho
cac dac tinh, tinh chat dé xac dinh mét phan tu thue tap hop.

Thudng ky hiéu cac chit A, B, C, ... dé chi tap hgp, cac chit x, y, 2,... dé chi phan
tu cua tap hop.
A, = {Danh sach (té vién) t6 1},
A, = {Danh sach 16p Y, },
A = {x thuc :;‘thqé mén tinh chat Q).
Phan tu x thuge A viét la x € A. Phan tu x khong thudc B viét 1a x ¢ B hoac

xEB.{'



= Tap hgp trong 1a tap hdp khéng chita mot phan ti nao. Thudng ky hiéu tap
hop tréng la ¢.

Vidu: A= {xthuc:x*+1=0},
B = {Bac s§ chuyén mo tim ¢ bénh vién huyén},
C = {Bénh nhan "Dao" trén 50 tubi}.
A, B, C la cac tap hgp trong.
* Tap hgp con
A 1a tap hgp con cua B néu moi phan tii xe A déu la cac phan ti xeB.

Ky hiéu: A ¢ B, doc 1a A bao ham trong B hodac B 5 A, doc 1a B bao ham A hoac
P chaa A.

T6 14 tap hdp con cua lép, 16p 1a tap hdp con cua khéi.

Tap hgp bénh nhan trong khoa bao ham trong tap hop bénh nhan toan vién.

* Tap hop bang nhau.

Cho hai tap hdp A va B. Néu moi phan ti cua A la nhiing phan ti cua B va
ngudc lai moi phéan tu cua B ciing la nhitng phén ti ciia A thi A = B,

Pé chiing to diéu nay cin ching minh A ¢ Bva B c A.
1.2. Phép toan tap hop

= Phép giao A B

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

Giaocua haitaphop AN B=D

D la tap hop c6 cac phan tii vita thudc A vita thudc B. D

Giaocua batiphopAn BN C=D

D 1a tap hgp c6 cac phén tii vita thude A vita thude B vita thude C.

Chu y: Phép giao c6 thé md rong cho nhiédu tap hdp.

Thuong viét A n B hodc viét tat 1a AB. A B

* Phép hop

Cho A, B, C. Ky hiéu d4u U doc 1a hgp.

Hgp cua haitaphop AUB=E C .

E la tap hop c6 cac phan ti hodc thude A hoac thude B hoac thude A va B hay
E la tap hgp c6 cac phan ti thuée it nhat mot trong hai tap hop A, B.

Hgp cua ba tap hgp AUBUC=E

E la tap hdp c6 cac phan ti-thuoc it nhat mot trong ba tap hdp A, B, C.

10



B
= C
=

= Phép tru
Cho A, B. Ky hiéu A \ B doc 1a A trit B hay hiéu cua A va B.
ANFE=C. Clatéiphdp 6 cic przn tii chi thade A ma khdrg thude B

A
C

ChDAC E 2 E\A-:C}.A:K
CpA dude goi 1a phan bu ciia A trong E hay A

A A

» Mot s6 tinh chat

AnB=BnA AnA=AAnd=0¢viocA

AUB=BUA AUA=A Au¢d¢=A

AnBul=(AnB)uUAnC(C)

AuBnC=AuBnNnAUO).

1.3. Cac khai niém khac

» Tich Pecart (R. Decart)

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

Tich Decart cua A va B viét la A x B.

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

Tich Pecart cia A va B 12 mdt tap hop ma méi phan ti 1a mét cap sap thi tu,
phan ti thd nhat thudc A, phan tu thi hai thuée B.

Nhu vay, mét diém trong mat phang Oxy 1a mét phan tu caa tap hop tich R x
R. M(x, y) € R x R = R% Mét diém trong khéng gian ba chiéu Oxyz la mét phan tu
thudc tap hop tich Pecart R x R x R

M(x,y,z) e Rx R xR =R
11



* Su phén hoach mét tap hgop
Cho E. Chia E thanh E,, E,, ..., E, sao cho thoa min cac tinh chat:

— = n
E.¢¢v!:l.n.E1ﬁEJ=¢vl¢J:],n.uE':E
1=1

dudc goi la phan hoach tap hgp E.

Thye chit su phan hoach 13 viéc chia sao cho méi phan tit cia E chi thude vé
duy nhat mot tap hgp E, ma thai.

Chia mot 16p thanh 4 té hoac chia bénh nhén vé cac khoa la phan hoach tap hap.

2. CONG THUC PEM CAC MAU (GIAI TICH TO HQP)
Cho A = (x,, x,,.., X))

C6 bao nhiéu cach lay k phan tu tit A ? S§ cach 1av hay s6 miu phu thudc vao
tinh chat cua mau.

Mau lap la mau cé phan tit xuat hién trong mau trén mét lan, mau khong lap
12 mau ¢6 mdi phéan ti trong mau chi xuét hién mét lan.

Khi thay déi thi tu cac phan ti trong mau ma dude mau méi thi dé 1a mau cé
thit ty, néu van 12 mau ci thi dé 14 mau khong thi tu. Hay néi cach khac, miu co
thit tu 1a mau phu thuéc tha tu cac phan ti trong mau, ngude lai 1a méu khong
thu tu.

2.1. Chinh hgp lap
* Dinh nghia

Cho A = (x,, X,,.., X,). Chinh hgp ldp la mau k phén tu cé ldp, c6 thi tu ldy tit n
phan tu cua A.

*» (Coéng thic dém
Goi s& cach 1ay mau hay s6 lugng mau chinh hop lap 1a EX
Cong thuc tinh: F: = n*. Céng thdc van diing khi k > n.

M6t sd ty nhién cé 3 chit s6 12 mét mau c6 lap, 6 thi tu xay dung ti cac chit s6
& LB,

S6 mau = 9.F3 =9 x 10? = 900
Xép tuy y 5 bénh nhan vao 3 khoa la mét méu c¢6 lap, c¢6 thi tu xay dung tur 3

khoa. S6 miu = Fj = 3° = 243,
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2.2. Chinh hgp khong lap
* Pinh nghia

Cho A = (x,, xy,.., x,). Chinh hop khéng ldp la mdu k phan tw khong ldp, c6 thu
tw ldy tir n phan t cua A.

= (Coéng thic dém
Goi s6 cach 1ay mau chinh hgp khong lap la Ah
Céng thuc tinh : At': =n(n-=-1...(n—=k +1).

Ky hiéu:n!=1.2.3...nvaquy uéc 1! =1, 0! = 1.

k ﬂ!
A=
(n—=k)!

Coéng thic dung khi k <n.

M6t s6 tu nhién c6 3 chii s6 khac nhau la mét mau khong lap, cé thd tu xdy
dung tit 10560, 1, ..., 9. S mau =9 x Aj =9 x 9 x 8 = 648.

Xép 3 bénh nhan vao 5 khoa sao cho c6 nhiéu nhat mét ngudi trong khoa la
mau gém 3 khoa khéng lap, c6 thd ty xdy dung tu 5 khoa. S§ mau =
A =5x4x3=60.

w

» Hoan vi: cho A = (X,, X,..., X,), mdi cach sap xép k phan tu 1a mét hoan vi.

X, Xy X4 ... X, VA X, X, X,... X, 12 hai hoan vi khac nhau.

Vay hoan vi la mau k phén tu khang lap, c6 thi ty ldy tir k phan tu.

Goi s6 hoan vi 1a P, ta c6 céng thitc tinh: P, =k !

Nhan xét : Chinh hop lap va chinh hop khong lap 1a nhitng mau c6 thi tu.
2.3. T6 hop khéong lap

* Dinh nghia

Cho A = (x, %,..., x,). T6 hap khong ldp la mdu k phan tw khong ldp, khong thu
tw LGy tiz n phén ti cua A.

» (Coéng thuc dém
Goi s6 cach 1y mau t8 hop khéng lap 12 CX. Do té hop khéng lap 1a mau
khéng thi tu cua k phan ti 14y ra cho nén nhan s té hgp khéng lap véi k! sé dude
s6 chinh hdp khéng lap.
Al n!
" et (k) bk

Coéng thuc: tk <n)

13



Nhan xét : CE o=k

n n
— Chon 5 chap hanh chi doan trong sé 8 Uing cu va dé cit 1a 14y mau khéng lap,
khéng thu tu
8!

= 3
(8—3)! 5!

S6 cach chon : &

— Gia dinh 3 con trong dé ¢6 2 gai la mau khong lap, khéong thu tu, 1ay 2 gai
trong s6 3 gai. S loai gia dinh: C3 =3
Lap luan tuong tu theo s6 con trai ciing dude két qua trén.

2.4. T6 hop lap
* DPinh nghia

Cho A = (x,, xy,..., x,). T6 hap ldp la mdu k phdn tiz ¢6 lap, khong thiz tw [Gy tie n
phén tiZ cua A.

* (Co6ng thuc dém

Néu mau lap k phan tu thi chi thém k -1 phan tu lip vao A din dén cach lay

mau k phan ti khéng ldp, khéng thi tu tit n + k — 1 phan tu.
n+k-1)!
Céng thuc tinh: Cﬁ+k_i = (—-—)
(n—=1)! k!
Khi k > n ¢ong thic cing dung.
— Pon thite béac 5 1ap tir a va b 1a mau c6 1ap, khong thi tu.
v —— 5 6!
SC‘ ddn thl.'IC la' C2+5_t - W - 6

— Gia dinh 4 con 1a mau c6 lap, khong thi tu lap tir hai phan ta T (trai),
G (gai).
. ] 51
SO mau la; C2+4—l :W =5
Nhén xét: Mau t6 hop khéng lap va mau t6 hgp lap 1a nhitng mau khéng thi tu.
Sau day xét mot vi du téng quat cac loai mau.
Vidu: Cho A=(1, 2, 3, 4).
a) C6 bao nhiéu s6 tu nhién ¢é 3 chii s6 lap ti 4 s6 da cho ?
b) Cé bao nhiéu s6 tu nhién ¢6 3 chit s6 khac nhau lap tit 4 s6 da cho?
¢) Cé bao nhiéu nhém c¢6 3 chii s6 khac nhau lap tir 4 s6 da cho ?
d) Cé bao nhiéu nhém cé Fehit sdiiap titd s6idalcho ?

14



Giai:

a) S8 tu nhién c6 3 chil s6 12 mau ¢6 lap, c6 thi tu lap tu 4 s6.

S6 mau bang F; : F; =4° =64
b) S6 tu nhién c6 3 chit s6 khac nhau la mau khong lap, c6 thir tu 1ap ti 4 s6.
o 41
S6 mau bing A} : A} = =24
(4-3)!

¢) Nhom cé 3 chii 56 khac nhau 1a mau khéng lap, <hong thi cu lap ti 4 s¢.

P 4!
S6 mau bang Ci: C3=1|q1=4
e &

d) Nhém c6 3 chit sé 1a mau c6 lap, khong thi tu lap tir 4 s0.
6!

™
3!

Sg mﬁu béng Ci+3_| . Ci+3—] - =20,

3!
Nhan xét: F; — A3 =40 . D6 1a cac mau c6 lap that su va 6 thi tu.
2.5. Khai trién nhi thitc Newton

aah =20t i " . a C2 "R
n
=y CEa¥p™™
k=0

Déi vai tro a cho b céng thic cing dung.
Lay a=b =1, ¢ cong thuc
n 0 1 n
2" =, + 6y + .t

Cho p + q=1, c6 cdng thic :

n
leslprglf = ¥, €5 pF g™
k=0

3. TAN SUAT

3.1. Cac khai niém

D& hiéu va thuc hién cac phép toan déi véi tin suit cing nhu xac sudt sau
nay, can xay dung mot sé khai niém.

= Phép thi 1a nhém diéu kién ¢6 thé lap di lap lai nhiéu lan trong cing diéu
kién. Thudng ky hiéu phép thit béi cac chii g, &, B .... Khi nghién citu, do chiéu cao,
]am xét nghiém, chan doan bgah; diéw. tHENA/IER cac phép thu.

15



= Hién tugng hay bién c¢6 1a két qua cua mét phép thi. Cac hién tuong duge
ky hiéu bdi cac chit A, B, C ... Xét nghiém duong tinh: A, chan doan cé bénh: B,
diéu tri khoi: K, 12 c4c hién tudng hay gap trong y.

Khi thuc hién cac phép thi nhiéu l4n, sé 1an xuat hién cia mét hién tudng
dudc goi 1a tan s6 xuat hién. Tan s6 ky hiéu bdi m.

= Khi nghién citu mét dé1 tugng, khéng nghién cttu moi mat ma chi nghién
ctiu mét s6 dac tinh hay tinh chit nao d6. Dau hiéu nghién citu 1a déc tinh hay
tinh chét can nghién ctu. C6 thé chia d4u hiéu nghién ctu ra lam hai loai: dau
hiéu vé chat va ddu hiéu vé lugng. Dau hiéu vé chat dude nghién ciu kha nang
xuét hién, con ddu hiéu vé lugng dude hudng téi viée tinh cac tham sé mau. Dua
vao kha nang xuit hién chia cac hién tuodng thanh 3 loai.

* Hién tuong ngau nhién la hién tudng khéng biét trude cé xay ra hay khéng
khi thuc hién phép thu. Su xuit hién cua hién tudng ngau nhién phu thuéc vao
nhiéu yéu t6 ma khéng c6 yéu t6 cht: yéu quyét dinh su xuat hién d6. Ky hiéu cac
chit A, B, C ... dé chi cac hién tuong ngiu nhién.

* Hién tuong chic chan xuét hién 12 hién tugng luén ludén xay ra khi thuc
hién phép thit. Ky hiéu Q dé chi hién tugng chic chin xav ra.

= Hién tugng trong, ky hiéu la ¢, 1a hién tugng nhat dinh khong xay ra khi
thuc hién phép thu.

Kham bénh cho mdt nguoi c6 khi nguoi d6 bi bénh, ¢6 khi khéng bi bénh ; chiia
bénh cé khi chéc chdn khéi, ¢6 khi khéng bao gio khai.

Gitta cac hién tugng cé thé phu thude nhau hay khong phu thudc nhau.

* Hién tugng A xung khéc véi hién tugng B néu nhu A va B khong dong thsi
xuit hién.

Khidé6 A~ B= ¢ tuong duong véi A va B xung khéc véi nhau.

* E,, E,..., E, dugc goi 12 nhém diy du cac hién tugng néu: E, # ¢ Vi=1n,
— n
1=1
Nhu vay khi phan hoach Q thanh E,, E,, ..., E_ s& dudc nhém day du cac
hién tugng.
Khi A, B lap thanh nhém day da hai hién tugng thi A, B dudc goi 1a 2 hién
tugng déi lap nhau. Khi dé B dude ky hiéu 1a A va viét 1a A, A .
* Hai hién tugng A va B dudce goi 1a déc lap v6i nhau néu A xuit hién hay
khéng xuit hién ciing khong anh hudng dén B xuat hién hay khéng xuat hién va
ngudc lai.
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Hai hién tudng xung khéc véi nhau thi khéng doc lap véi nhau. Cang nhu vay
hai hién tuong ddc lap vdi nhau thi khéng xung khéc véi nhau.

Chita bénh khoi hodc khong khoi, chan doan c6 bénh hoac khéng cé bénh, sinh
con trai hodc sinh con gai la cac cap hién tugng déi lap nhau. Ngay nay khéng thé
dua vao lan nay sinh con trai thi suy ra lan sau sé sinh con trai hoac gai. Nhu vay
sinh con trai hay gai giia cac lan sinh khac nhau doc lap véi nhau.

3.2. Tan suét

* phinn nghia

Thuc hién phép thit € n lan déc lap, hién tugng A xuit hién m lan. Ky hiéu
o(A) 12 tan suat xuat hién A.

o(A) =2 Tan suét la ty 18 gifia s6 lan xuat hién A va s8 1an thuc hién phép thi.

n

o la dai lugng khéng c6 don vi, dudc viét duéi dang % hay %.

0 < (A) € 1, ®(A) cho biét kha nang xuat hién cuia A khi thuc hién phép thu
mot 1an

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

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

* Tinh chat

Khi n thay déi, m thay déi thi  thay déi. Khi n di 16n, o thay déi it. Tinh thay
déi it ctia © khi n 16n dude goi 1a tinh én dinh cia o.

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

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

Pearson tung dong xu 24.000 lan thay w(s) = 50,05%,

trong do6 s ky hiéu la hién tuong méit sip déng xu xuit hién.

(A) > 0,95 : A hau nhu chic chén xuat hién khi thuc hién phép thu

®(B) < 0,05 : B hdu nhu chéc chén khéng xuat hién khi thuc hién phép thi.

D6 1a cac quyét dinh dua vao mong mudn cang dung nhiéu cang tét va cang sai
it cang t6t ma khong phai la cac nguyén 1y hay dinh 1y luén luén dung.

Bénh nhan dén kham sém (khi chua ¢6 triéu ching ddc hiu) dude chiia theo
bénh hay gap nhit ¢ thoi gian dé.

Bénh nhan bi bong trén 70% dién tich da, tit d6 II trg 1én co ty lé ti vong cao
song van dude cttu chiia tich cuc véi hy vong ciiu dude mdt ngudi trong sd rat nhiéu
nguoi khéng ciiu dudc.
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= Cac phan vi du
Néng do pha loang cta dich (%,,) khéng 1a tin suat.

sO tré chét

——— : khong la tan suit.
1000 tré song

Ty lé tiém chung md réng:

Tinh A dat 99,8% : 1a tAn suAt.

Tinh B dat 101% : khéng 14 tan suét.
Tinh C dat 102% : khéng 1a tan suét.

Chiéucaongdi ,,. .. .. .
- : khong la tan suat.

Chiéu cao dimg

CAU HOI TU LUONG GIA

M5di bai lugng gia gém 4 cau. Lam bai trong 30 phiit.

Méi cau chi chon mét két qua ding.

Dung 4 cau: Giodi (10 diém), Diing 3 cau: Kha (7 diém),
Dung 2 ciu: Dat (5 diém), Diing 1 cau: Khéng dat (3 diém).
Khéng ding cau nao: Kém (0 diém).

Hay chon mét két qua dung:

1. Khoa ndi c6 6 bac sy nit, 4 bac s§ nam. Khoa ngoai ¢6 8 bac sy nam. Lap
t6 cong tac 3 nguoi cdn c6 nam, c6 ni, c6 ndi khoa, c6 ngoai khoa. Hdi c6 bao
nhiéu cach?

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

2, Mbt té sinh vién c6 8 nam, 7 nii. Chia thanh 3 nhém truc déng thoi tai 3
bénh vién A, B, C. Héi c6 bao nhiéu cach phan céng néu: bénh vién A cin 3 nam
2 nii, bénh vién B can 5 ngudi trong dé c6 it nhat 4 nam, s6 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 thuéce loai I va 3 thude loai II. Hoi ¢6 bao nhiéu cach diéu tri cho 5
ngudi bi bénh A, néu médi ngudi bi bénh A can 2 thude loai I va 1 thudc loai IT ?
Két qua:

A. 45 B. 59.049 C. 90 D. 1.889.568 E. s khac.

4. Cho ngiu nhién déng thoi 6 khang thé vao 6 khang nguyén (khi chua ghi
nhan) dé tim cac khang thé, khang nguyén ciung cip. Gia su khéng c¢6 ngung két
chéo, hoi c6 bao nhiéu truong hop xay ra néu chi cé 1 cap ngung két ?

Két qua:
A. 135 B. 265 C. 264 D. 455 E. s6 khac.
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Bai 2
XAC SUAT

MUC TIEU
1. Trinh bay duogc dinh nghia dong khd ndng va dinh nghia théng ké cia
xde sudt.

2. Trinh bay duoc cdc céng thitc nhén xdc sudt, cong xdc sudt, xdc sudt toan
phén va xdc sudt Bayes.

3. Giai dugec mét s6 bai todn xdc sudt trong y dua vao cdc cong thilc xdc sudt
néu trén.

Trudc khi thuc hién phép thu, doan xem mét hién tuong ngau nhién nao dé c6
xay ra hay khéng la mét viée rat khé khan. Khi thuc hién phép thi nhiéu lan, biét
kha nang xuit hién cua hién tudng, ti dé6 doan su xuat hién cua hién tuong dé
dang hon.

Kha nang xudt hién hién tugng A 1a xac suat xuat hién A, ky hiéu 1a P(A), la
hing s6 p nam gida 0 va 1, ton tai mot cach khach quan, khéng phu thuée vao y
muén chu quan cua con ngudi.

1. PINH NGHIA
1.1. Pinh nghia dong kha nang

Gia st ¢6 mét binh cau chita n qua cau hoan toan giéng nhau. Trong n qua cau
¢6 m qua c6 dadu. Xao trén déu cac qua ciu trong binh va ldy ngiu nhién mot qua.
Goi A 1a hién tugng 1ay dude qua cé dau.

Xac sudt xudt hién hién tuong A la ty lé giwa s6 truomg hop thudn loi cho A va
tong sé cdc truong hop co thé xdy ra

P(A)=2.
n

Xéc suat dung khi cac qua cau cé ciing kha nang dude 1ay. Vi vay dinh nghia
trén dudgc goi 1a dinh nghia déng kha nang.

Can chua ¥ 1a cac cong thic tinh xac suat dude xay dung trén co s6 dong kha
nang. Xac sudt tinh dude sé diing dan, chinh xac chi khi diéu kién trén thoa man.

20



1.2. Dinh nghia théng ké
Thuc hién phép thi ¢ n 1an déc lap, hién tugng A xuat hién m lan
P(A) = w(A)= 2.
n

Khi n dii 16n, o (A) 6n dinh, xac suit chinh 1a gia tri 6n dinh cua tan suat. Lay
taAn suit gan cho xac sudt dude goi 1a ude lugng diém cua xac suat. Ude lugng xac
sudt bang tan suit gitp cho viéc sit dung rat thuan tién nhung c6 thé sai sot.

Gitia xac suit, hing sd xac dinh va tin suit cd su khac biét, do chinh 1a sai s6 §,.

PA)-o(A) <8, véi & =1(a/2) 2=
n

trong dé t(o/2) phu thude vao a duge tra trong bang chuin téic (bang 1), n la
sb 1an thuc hién phép thu, t(0,05/2) = 1,96.

Dan dén: o — 8, < P(A) <0 + §,, » + 8, dudc goi 1a khoang tin cay muc 1 — a cua
P(A). Khi a bé, muc tin cdy cao song khoang udc lugng 16n khéng thuan tién cho
viéc st dung. Nén chon o phu hgp véi bai toan thuc tién.

Vi du:

1. €ham 7534 tré tir 5 — 15 tudi thay 19 tre bi thap tim. Hay danh gia ty lé
thap tim.

Goi A 12 hién tugng thip tim

Ube hudng didm: P(A)~0(A)=—— = 0,0025.
7534

9 ,
5 = 1,96\]0'0025"0‘9 7> _0,0011, 14y o = 0,05.

7534
Uéc ludgng khoang:
P(A) € £ 8, = 0,0014 < P(A) < 0,0036
Nhu vay ty 16 thap tim it nhat 1a 1,4%,, nhiéu nhat 1a 3,6 .

2. Piéu tra nam 1989 tai mot dia phuong thay 48,53% tré bi sdu ring. Diéu tri
va stic hong bang Fluo 0,2% trong 8 nam, diéu tra lai 1250 tré ban diu thay 181
tre sdu rang.

Hay danh gia ty 1é tré siu rang sau 8 nam diéu tri va suc hong.

Goi A 1a hién tudng tre siu rang
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.2 181
Udce ludng diém: P(A) = o(A) = T =0,1448.

=0,0195, ldy a = 0,05.

)
5, =1.96 \/0,1448x0,855
1250

Uéc lugng khoang:
P(A) e ® £ 5, = 0,1253 < P(A) <£0,1643.

Sau 8 nam diéu tri va phdong bénh, ty 1é sau rang it nhat 1a 12,53%, nhiéu nhat
la 16,43%.

2. CONG THUC TINH XAC SUAT
2.1. P(Q)=1, P(¢)=0

2.2. Cong thic nhan xac suat
* Xac suit c6 diéu kién
Trong céc céng thitc tinh xac suit, thuong gip cach viét :
P (A/B), P(B/A), P(A/BC).
P (A/B) la xac sudt xuit hién hién tudng A véi diéu kién hién tudng B di xay ra.
P (B/A) 1a xac suit xuit hién hién tugng B v6i diéu kién hién tugng A da xay ra.

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

Cac xac suit trén dudc goi la cac xac suit cé diéu kién.

Trong dam déng thuong cho ty 1&é bi bénh néi chung cia ca nam va ni, dé la
xac sudt khéng diéu kién, con ty 1& bi bénh cta riéng nam, ty lé bi bénh cia riéng
nii 1a cac xac suat cé diéu kién.

Lam xét nghiém chédn doan bénh s& thu dugc ty 1& ducng tinh ctia nhém bi
bénh va ty 1é 4m tinh ctia nhém khéng bi bénh. Dé 1a cac xac suit c6 diéu kién.
Néu khong phén biét bj bénh hay khéng bi bénh ta c6 cac xac sudt duong tinh cia
ca bi bénh va khong bi bénh, xac sudt am tinh ctia ca bi bénh va khéng bi bénh cua
xét nghiém. Chung 1a cac xac suit khéng diéu kién.

= A, B, Cla cac hién tudng khéng doc 1ap .
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 cong thiic chomhiéu hién tugng.
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That vay, tit mdt nghién citu véi 2 phép thu o va B, thu duge két qua sau:

o _
A A mio
Ei CESTERIPLE: SRSTICINEE e
B My, My, Mg
E m;y M., E M2
My, Mgy Mga n
P(AB) =L
n
P(A)P(B/A)= Mgy My _ M
n - m, n
P(B)P(A;’B)z Myp my; My, .
n m“) n

diéu do6 ching té6 P(AB)=P(A)P(B/A)=P(B)P(A/B)
= A B, Clacac hién tugng doc lap
P(A nB)=P(AB)=P(A)P(B).
P(A "B C)=P(ABC)=P(A)P(B)P(C).
Do céc hién tudng d6c 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 suit ctua giao cac hién tugng bing
tich cac xac suét cua ting hién tugng.
2.3. Cong thiic cOng xac suat
» A, B, Cla cac hién tugng ngau nhién
P(A UB) = P(A) + P(B) — P(AB)
P(A u B u C) =P(A) + P(B) + P(C) — P(AB) — P(AC) — P(BC) + P(ABC)
Nhan xét: S6 hién tudng lé thi xac suit c6 dau +,
S6 hién tuong chan thi xac suit c6 ddu —

Dua vao nhan xét, c6 thé md réng cong thic cho n hién tugng.
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= A, B, C xung khéc ting déi
P(A UB) = P(A+B) = P(A) + P(B),
P(A u B u C)=PA+B + C) = P(A) + P(B) + P(C).
Do cac hién tugng xung khéc tiing déi nén:
P(AB) = P(AC) = P(BC) =P($p) =0 P(ABC) = P($.C) = P(¢) = 0.
Co6 thé néi khi cac hién tugng xung khic tiung d6i thi xac suat cia tong cac
hién tugng bang téng cac xac suit cua ting hién tudng.
= A, A hai hién tugng déi lap
P(Q)=PA+A)=PA)+P(A)=1 P(A)=1-P@A).
Vi du:
1. Tal mot dia phudng ¢6 5000 nguat, dléu tra th:?fy 51b ng‘déi bi sét rét. Trong
sO sOt rét c6 15 nguoi s6t rét ac tinh. Trong s6 sot rét ac tinh c6 5 ngudi chét.
a) Tim ty lé sot rét thuong.
b) Tim ty lé chét cta s6t rét ac tinh.
Giai:
Goi T 1a sot rét thuong.
A 1a s6t rét ac tinh
C la chét

310=15

a) P(T)= =0,099

b) P(CfA)=%=U.333.

Can phan biét véi P(C) = —S-—n =0,001.
5000

5
P(C/S)=——=0,0098
( : 510

trong d6 S 1a st rét néi chung.

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

a) Tim xAac suat sinh bang dudc con trai ¢ 1an sinh thit 4.
b) Tim xac suit sinh dugc 3 con déu 1a gai.

¢) Tim xéc suit sinh duge-3.con.cé.it-nhat-mét-gai.
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Giai:
Goi T, 12 sinh con trai ¢ lan 1.
G, 1a sinh con gai ¢ lan 1.
A, la sinh bang dugc trai ¢ lan 4.
B 1a sinh dugc 3 con gai.
C la sinh dudc 3 con c6 it nhat mét gai.
a) P&, = (3, G, C, T,) = PIC,) PG, P(3,) P(T,)
=(,486" x 0,514 = 0,059.
b) P(B) = P(G, G, G,) = P(G,) P(G.) P(G,)
= 0,486" = 0,115.
o) P(C) =P(G,uG,uGy)=p+p,+py
=1-p,=1-P(T,T,T)
=1 - P(T,) P(T,) P(T,) = 1 - 0,514" = 0,864,
trong d6 p, 1a xac sudt sinh 3 con ¢6 1 la gai.
3. Trong mét hdp thude cip ciu c6 100 6ng thude tiém, trong dé c6 10 ong

Atropin. Ly ngiu nhién lan lugt 3 6ng thude.Tim xac suat sao cho lay dude
a) 3 6ng Atropin.

b) 2 6ng Atropin.
Giai:
Goi A, 1a 18y duge dng Atropin 6 1an 1.
A 1a 1ay dugce 3 &ng Atropin.
B 1a lay 3 6ng dugc 2 dng Atropin.
a) P(A)=P(A,A,A;)=P(A) P(Ay/A) P(A; /A Ay)

g 9 8

x—x—=0,0007 .
]00 99 98

b) P(B)= P(A Ay A; +A A, A; + AjAAY)
= P(AyA,A3) +P (A Ay Ay) +P (A A5 Ay)
= P(AxP(A,/A)xP(A; /A A+
P(A;) x P(Ay /A}) x P(Ay/AAy)+...
W, 9 50 0 90 .9 9010 9

e Mo Yo b e X X— = (0,025 .
100 9‘) 98 Lot ‘)‘) 98,,3Q0,-39 98
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Cé thé tinh cach khac. Lay mau khéng lip, khong thit tu 1a t6 hop khéng lap

‘!3 _12 I
C;
P(A)z%”izo,oom, p{B):fﬂ%&

Cioo Cloo

= 0,025

Nhan xét : P(A), P(B) rat nhé cho nén khéng dudc 1ay thude ngiu nhién.

4. Ba bac si doc lap nhau kham bénh. Xac sudt chan doan sai cua cac bac si
tudng ting bang 0,05, 0,1 va 0,15. Ba ngudi dd kham cho mét bénh nhan. Tim xac
suit sao cho

a) Khong ai chan doan sai.

b) Khéng ai chan doan dung.

¢) It nhat mét ngudi chan doan dung.
Giai:

Goi A, 1a bac si thit 1 chan doan ding.

A la khéng ai chan doan sai ;: B l1a khong ai chian doan ding ; C la it nhat mét
ngudi chian doan ding.

a) P(A)= P(AjA,A;)=P(A) P(A,)P(A;) =0,95%0,9x0,85=0,72675.
b) P(B) = P(A; A, A;)=P (A, P(A,)P(A;) =0,05x0,1x0,15=0,00075.
c) P(C)=P(A,UA, UA3) =p;+Pr+p;,

trong do p, la xac sudt c6 i ngusi ding.

P(C)=1-P (A, A, A;)=1-0,00075=10,99925.

Nhan xét: Sau hoi chdn thudng diéu tri theo chin doan clia s& qua ban cac bac
si néu trinh d cac bac s1 déng déu. Ngudc lai, sé diéu tri theo chdn doan ctia ngudi
giol nhat.

5. M6t bac si c6 kha ning xac dinh ding triéu ching véi xac suit 0,9. Kha
nang chan doan ding bénh vé1 diéu kién di xac dinh ding triéu ching bang 0,8.
Khi diéu tri, méc du da xac dinh ding triéu ching va chin doan ding bénh, kha
nang khoi bang 0,95.

Tim xac suat khong khoi cua ngusi bénh khi kham va diéu tri bac si trén.
Giai:
Goi T la xac dinh ding triéu chimg.
B la chan doan dung bénh.
K 1a 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)
=0,9x 0,8 0,95 = 0,684

P(K)=1-PK)=1-0,684 =0,316.

Chu ¥: Trong thuc t& 1am sang c6 truong hop chan doan sai bénh hoac chan

doan khéng ra bénh ma diéu tri khoi. Diu nay nén quan niém la rat hiém gap.

C6 bac si cho ring chi ¢6 kha nang chan doan dung bénh 95% céc truong hop
nhung dam bao rang kha nang chiia khoi cac bénh nhan dén kham va diéu tri 99%

cac truong hop. Diéu nay c6 dung khong ?

2.4. Cong thitc xac suat toan phan

Gia su A 1a mét hién tuong ngau nhién nao diy, khi tinh P(A) theo phuong

phap déng kha nang nhung khéng tinh duge. Can xay dung cong thic tinh.
Giasu E,, E,, ..., E, l1a nhom day du cac hién tuong, nghia la:

P e n

E;#p Vi=ln , EinE;=¢ Vizj=Ln , UE =Q.
=1 E,

SO [ & [

Khi dé: A:AnﬂzAm(u[%ijzi:;(z‘\mf{i) / /////\

i=1

Do do: P{A)zP{Q}I(AﬁEi)}:ZP{AmEi) \ X&)

i=]

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

=1

Céng thitc trén dude goi la cong thiie xac suit toan phan.

Muén tim xac sudt P(A) cadn ldy tdng cac xac suit tiung phan cua

ANE,, i=Ln.

Céng thic trén cang dude hiéu la xac suit déng kha nidng hodc la xac suat

trung binh c6 trong lugng cua cac xac suat P(A/JE,) vé1 1= T}{ ;

2.5. Cong thitc xac suat Bayes /@l\
[

P(ANE.)=P(A).P(E /A)=P(E.)P(A/E,) _

Néu P(A) # 0, dan dén \

=

\
i ////i//}
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P(E,)P(A/E))

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

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

, 1=1,n.

Vay  P(E/A)=

Céng thuc trén do Bayes lap ra nén mang tén éng. Ngoai ra, do dang cua cong
thic nén ciing duge goi la céng thiic xac suat cac gia thiét.

n
Tu cong thic trén suy ra Z P(E;/A)=1

i=1

Dindén P(A/B)=1-P(A/B)

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

Chi y: Do D" P(E;/A)=1 nén:

i=|

n n
P(A)=)" P(ANE;)= > P(A)x P(E;/A)=P(A)
i=1 i=1

Vay khong tinh dude P(A) theo phudng phap nay.
Vi du:

6. Diéu tri tuong \ing phuong phapl, phudng phap 2, phuong phap 3 cho 5000,
3000 va 2000 bénh nhan. Xac suit khoi ctia cac phuong phap tuong ting bang 0,85;
0,9 va 0,95.

a) Tim xac sudt khoi cia ba phuong phap khi diéu tri riéng ré tiing phuong
phap cho bénh nhan. '

b) Piéu tri mét trong ba phudng phap cho bénh nhan da khéi, tim ty 1é diéu tri
cua ting phuong phap.

¢) Tim xac suat khoi khi diéu tri phéi hdp ba phudng phap cho bénh nhan.

Giai:

Goi E, 1a diéu tri phuong phap thi i cho bénh nhan. i=1,3.
A 1a diéu tri khot.
Téng s6 bénh nhin diéu-tri-ba-phusng phap-bang-10.000 ngudi.
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300( 000
10.000 10.000 10.000

P(A/E,)=085 P(A/E,)=09  P(A/E;)=0,95.

=(),2

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

=1
=0,5%x0,85+0,3x0,9+0,2x0,95=0,885.

Co6 thé kiéu P(A) 1a xac suat ddng kha narg 1a tyv 1é giva s nguoi khoi khi
diéu tri béi ba phuong phéap va téng sd ngudi diéu tri cia ba phuong phap. Cing cé
thé hiéu P(A) 1a xac suét trung binh c6 trong lugng ctua cac xac suat khoi cua ting
phudng phap.

P(E)P(A/E;) 050,85

b) P(E,/ A)= =10 = =0.48
: 5)  0.3x0.¢
P(E; 1 AY=—2 2)1:53”2):90 ;55):0,305
XF 9

P(A) 0,885

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

i=|

¢) Déi tén goi cac hién tudng dé tinh toan thuan tién hon.

1,3.

Goi A, 1a hién tugng khoi cua phuong phap diéu tri thi i, i

Diéu tri phoi hdp ba phuong 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 nhat mét trong ba phuong phap
diéu tri khoi.

Goi F 1a hién tuong khoi khi diéu tri phéi hop ba phuong phap.

P(F)= P(A\ VA, UA;) =p,+py+P3.»
trong d6 p, la xac suat khoi khi diéu tri 3 phuong phap c¢6 1 phudng phap khoi

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

7. Ty 1é bénh B tai mét dia phuong bang 0,02. Dung mét phan {ng giip chan
doan, néu ngudi bi bénh thi phan Ung dudng tinh 95%; néu ngudi khéng bi bénh
thi phan Gng duong tinh 10%.
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a) Tim xac suat duong tinh ctua phan tng.

b) M6t nguoi lam phan ung thay duong tinh, tim xac suat sao cho dé la ngusi
bi bénh.

¢) Tim xac sudt chan doan ding ctua phan tng.
Giai:
Goi o 1a phép thu duong tinh A hay am tinh A
B 1a phép thir xac dinh ¢6 bénh B hay khéng bénh B
¢ la phép thu xac dinh ding D hay sa1 S
Té chuc y té thé gidi quy ude goi:

P(A/B) la d6 nhay.
P(A/B)  laddachiéu.
P(B/A) la gia tri cua phan Ung dudng tinh.
P(EIK) la gia tri cua phan tng am tinh,
PD) la 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 {ng 1a gia tri trung binh ctia d6 nhay va dé dac hiéu
hoac gia 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,

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

b) P(B/A)=
) R . P(A) 0,117

=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.

30



8. Tai mot dia phuong ty lé bi bénh B bang 0,05. Dung mét phan dng gitap
chan doan, néu phan @ng duong tinh thi bi bénh 20%; néu phan tng Am tinh thi bi
bénh 1,25%.

a) Tim xac suat duong tinh cua phan ng.
b) Tim dd nhay, d6 dic hiéu cua phan Ung.

¢) Tim xac suat sai cua phan lng.

Giai:
Ky niéu cac hién tuong nnu 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 _ 9.2
0,2-0,0125
b) P(A/B)= P(A)P(B/A) _0,2x0,2 o
P(B) 0,05
P& / B) = P(A)P(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:
* Tu cbng thic xac suit toan phan cua P(B), giai ngudce lai sé tim dude P(A).
= (6 thé tinh P(S) dua vao P(D).

Dé gidi cac bai toan xac suit dd kho khén, can doc ky dau bai, dit tén cac hién
tuong va su dung cdng thic tinh xac suat phu hgp véi bai da cho.
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CAU HOI TU LUONG GIA
Hay chon mot két qua ding.

1. Diéu tri 1 bénh bdi phuong phap I, I, 111, IV thay ty 1é khéi tuong {ing bang
0,6; 0,7; 0,8 va 0,85.

Diéu tri cho 4 bénh nhan, mdi ngudi mét cach, tim xéc suit sao cho ¢o tit 1 dén
3 ngudi khoi.
Két qua:
A. 0,0486 B. 0.9964 C. 0,2892 D.0,7108 E. sé khac
2, Ty lé diéu tri phuong phap I, 11, ITI, IV tudng tng bang : 0,2; 0,25; 0,25; 0,3.
Xac suat khoi cua cac phuong phap tuong ting bang : 0,75; 0,82; 0.84; 0,8. Mét
ngudi diéu tri mot trong 4 phuong phap da khoi, tim xac suit sao cho nguoi dé6
dudc diéu tri khoi baoi phuong phap II1.
Két qua:
A. 0,18875 B. 0,8 C. 0,2625 D.0,31125 E. s6 khac
3. Dung mot phan ng chidn doan bénh, phan ting c6 dd nhay bang 0,84 va
gia tri am tinh bang 0,968. Biét gia tri cua phan tng bang 0,852, tim gia tri
duong tinh.
Két qua:
A 0,854.118 B. 0,604 . 0.25 D. 0,852 E. sé khac.
4. Kiém tra lai nhiing ngudi chian doan bi bénh & bénh vién I, II tuyén dudi
thdy tuong ting 90% va 96% bi bénh. Xac sudt khéi trude kiém tra cua 2 bénh vién
tuong ing bing 0,955 va 0,94.

Tim xac suat khoi ctia hai bénh vién sau kiém tra, biét ring sé ngudi bi bénh
sau kiém tra cia bénh vién I bang 5/3 bénh vién II.

Két qua:
A.0,945.3125 B.0,875.5875 C.0,953.0875 D.0,949.375 E. s6 khac.
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Bai 3
QUY LUAT XAC SUAT CUA PAI LUONG
NGAU NHIEN LIEN TUC

MUC TIEU
1. Trinh bay dwde bén quy ludt xdc sudt cua dai luong ngau nhién lién tuc
(Chudn, Khi binh phuong 1%, Student, Fisher-Snedecor).

2. Tra dugc cdc gid tri tor han.

Cac dai lugng ngdu nhién dude chia thanh hai loa:r : dai ludng neau nhién ro
rac va dai ludng ngau nhién lién tuc.

Pai ludng ngau nhién X dude goi la ro1 rac néu X nhan cac gia tri 0, 1, 2, ..., n.

SO con cua 1 gia dinh, s6 ngudi bi bénh trong n ngudi dén kham, <6 bénh nhan
diéu tri khéi trong thang hay nam, sd héng ciu, s6 bach cau cua mot nguoi 1a
nhiing dai lugng ngau nhién rai rac.

Dai lugng ngau nhién X dude got la dar lugng ngau nhién lién tue néu X nhan
gia tri tuy y trong doan [a, b].

Mét ngudi c6 chiéu cao 160 cm 14 ngudi ¢ chiéu cao do duge tir trén 159.5 cm
dén dudi 160,5 cm néu chap nhan sai léch 0,5 cm. Nhu vay chiéu cao la dai lugng
ngau nhién lién tuc. Tuong tu nhu chiéu cao, cadn nang, cac kich thudc do dude cua
cd thé, cta cac cd quan néi tang ... la cac dai lugng ngau nhién lién tuc.

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

1.1. Ham mat d§ xac suat

Ham f(x) dvoc goi la ham mat d6 xdc sudt cia dai luong ngau nhién lién tuc
X néu;

+ f(x) = 0 VxeR

+ [ f(x)dx = P{-o0 < X gan}=1.
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Cho f(x) = e 2

1
J2n
Nhan thay: f(x) 2 0 VxeR

o B
J : e 2 dx=1 (Tich phéan Laplace)

V2n

Vay ham da cho 12 ham mat do xac suit ctia dai lugng ngau nhién X nao day.

_(x-b)’

Tuong tu f(x)= e 2a° trong d6 a > 0 va b 1a cac tham s6, cung la ham

]
a \,"’E

mat d6 xAc suit cua mét dai lugng ngau nhién lién tuc.
Chu y: Ngudi ta thuong ky hiéu ham e = exp(—x)

1.2. Ham phan phoi xac suat

Gia st f(x) 1a ham mat d6 xac suat cua dai lugng ngau nhién X,

X
F(x)= I f(t)dt duoc goi la ham phdan phéi xdc sudt cua dai lugng ngdu nhién X.

-5

Nhan thay F(x) 12 tich phan phu thudc can trén cho nén né la nguyén ham cua
f(x). D6 chinh 1a méi lién hé gia ham phéan phéi xac suat va ham mat dd xac suét.

Ham phan phéi xac suat F(x) ¢c6 mot so tinh chat sau :
F(- o) = 0; F(+x) =1
F(x) 1a ham tang vi f(x) > 0 YxeR

F(x) l1a ham lién tuc bén trai.

2. CAC PAC TRUNG CUA PAI LUGNG NGAU NHIEN

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

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

Epixi X la dai lugng ngau nhién roi rac véi p; = P{X = xi}.
MX =1
+00
j x.f(x)dx X la dai lugng ngau nhién lién tuc, f(x) 1a ham mat dé
L ey xAac sudt.
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MX 14 hang s8 xac dinh cta dai lugng ngéu nhién. N6 cho biét tAm phan phm
cua dai ludgng ngau nhién.

= Ubc luong diém cia MX

Khi khéng biét MX, lay MX ~X va dudc goi la ude lugng diém ctia MX. Ude
lugng diém rat thuan lgi trong su dung.

» Ubc lugng khoang ctia MX
Ky hiéu sai s& gitta MX va ¥ 1a §,

:(a/:z)\fﬁ bidt DX = g2
IMX -%|<8,, 8, = =
5 %
ttn-l,a/2) — khong biét DX
Jn 4

Trong biéu thic trén t(e/2) tra trong bang chuan tic (bang 1), t(n — 1; a/2) tra
trong bang Student (bang 2), DX la phuong sai chudn. B9 tri s6 tuyét dsi dudce ude
luong khoang

X-8, SMX <X+,
X * 6, dudc goi 1a khoang tin cay mic 1 — o cia MX,
Vi du: |
Céan cac vat c6 khoi lugng ti 50g — 200g, mét can c6 sai s6 12 :
=JDX = 0,045g. Can mot vat ba lan dude cac két qua : 87,32g; 87,27g;
87,39g. Gia tri trung binh cua ba lan can la:

- %(37,2% 87,32 +87,39) = 87.327¢

5, =1,96 O—Q‘E—O 051

V3
Khéi lugng ding ctia vat MX ~ X =87,327g
Uédc lugng khoang ctia vat dé:
MX e[X-8, ; X+8,]=[87.276 ; 87,378].
2.2. Phuong sai va D6 léch chuén

* Phuong sai ly thuyét cua dai luong ngéu nhién X ky hiéu la DX, gia tri ctia
no ky hiéu la ¢ dude xac dinh nhu sau:
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n ) X 1a dai lugng ngéau nhién roi rac,
2 Pi(x; = MX) p, = P{X =x}.
1=1
X =4 )
T 5 X la dai lugng ngau nhién hén tuc,
J f(x)(x = MX)~ dx f(x) la ham mat dé xac suit cua X.

Phuong sai 1a hang s6 dac trung cho d§ tan man cua cac gia tri cua dai ludng
ngau nhién.

[de lugng cua DX

DX = %E la ude lugng diém caa DX

b
: - 187 i i : \
PRog] st | il 12 udc lugng khoang cua Dx. trong do s}
a1/ 2) gn--1:1-w/2) '

la phitong sai thue nghiém, q(n -1; o/2) va g(n - 1: 1- «/2) la gia tn tra bang
khi binh phudng.

» Do léch chuan

5 DX duge goi la d¢ léch tiéu chuan cua dai lugng ngau nhién X.

Khi khong biét DX thuong lay o = s, 14 wdc lugng diém cta do léch chuan,

g e [s- 8, s+ 0,] la ude lugng khoang cua do léch chuan, trong do

Gy =0 [2). \f—:: . $+8,; dude goi la khoang tin cay muc 1« cua d6 léch chuan.

2n

Ngoai cac hing s6 MX, DX dac trung cho dai lugng ngau nhién, mémen bac k
cua dai lugng ngau nhién duge xac dinh nhu sau:

n
M(X - MX)* = z p; (x; - MX)* véi X 1a dai lugng ngau nhién roi rac.
i=1
k = 3. m6 men bac 3 cho do nhon cta dai lugng ngau nhién.

k = 4, mbé men bac 4 cho hé s6 d61 xiing cua dai lugng ngau nhién,

3. QUY LUAT CHUAN (GAUSS - LAPLACE)
Quy luat chuén do Gauss, Laplace nghién ctu dau tién.
3.1. Pinh nghia

Pai luong ngau nhién X lién tuc, nhdn gid tri trén R duge got la co quy luat
chudn, goi tat la dai luong ngéu nhién chudn hay bién chudn vdi tham sé pva o
néu ham mat doé xdc sudt cya X codang:

36



(X=p)°

f(x) = 26° | trong d6 MX = pi; DX = o? 1a céc tham s& da biét.

l _—
e
ov2n

Khi p =0, o =1, dai lugng ngau nhién X duge goi la chuan tic. Nhu vay

chuan téc la chuan c6 tham s dc biét 0 va 1.

Cac dai lugng binh thuong trong sinh, y hoc thudng ¢6 quy luat chuan. Dan
dén ky hiéu X chuan véi p va o nhu sau X : N (i, o%) va chudn tic1a X : N (0; 1).

9.2, Cac dic trung cua quy luat chuan
Giasit X:N(u:o?)thi MX=p, DX=o>
Giasu X :N(0;!) thi MX=0, DX-=1

2

+a0 l x
That vay MX = — X exp(— —)dx =0

Do ham lay tich phan la ham lé, mién tich phan déi xing.

DX——]—+TX2 exp| — x—z dx
Pl™

V2n

Tich phan tung phan dit u = x, dv = x exp(- %—)dx

b

2
X X
DX= lim |- ——= exp| ——
a—-o| 21 P [ 2 J
d

b+

l 4+ ,‘(2
+_-\/?; -chp 5 dx =1.

-G

3.3. Tra bang
Kyhigu  TI(x)= [ f(0dt = P{-e <X <x}

I'(x) 1a ham phén phdi xac suit cua dai ludng ngiu nhién chuan tic

"
X"

X:N(@;1)védi f(x)= 1 2

c
V2

Tich phén n(x) lay cac gia tri x tir 0 dén 4,5 lap dudc bang n(x) (bang 1),

Trong cac sach déi khi lap bang ¢(x) véi

p0) = [f(1)dt=P{-x <X <x]



dan dén TI1(x)=0,5 +—:]E¢(x)

= X:N(@;1)
I1(-x)=1-TI(x)
P{a <x <b} =TI1(b)-Tl(a)

P{x>b}=1-P{-0<x<b}=1-TI(b)

» X:N(y o)
P{as;gsb}zp{a_”s’““sb'“l:
. O o] g ]
b-u a—p
= I——)~p—=
c o

Duya vao bang I(x) tra dude

(1) = 0,8413 1(-1) =1 - I1(1) = 0,1587
[1(2) = 0,9772 (-2) =1 - I1(2) = 0,0228
I1(3) = 0,99865 I(-3) =1 - I(3) =0,00135

3.4. Thang phan loai

u—3c n—20 T 1) p+ pu+20 p+ 3o
X:N(O; 1): -3 -2 -1 0 1 2 3
I1(x) 0,00135 0,0228 0,1587 0.5 0,8413 0,9772 0,99865

Ritthdp | thdp | hoithap
0,00135 | 0,02145 | 0,1359

hagi cao cao rat cao
0,1359 0,02145 0,00135

trung binh
<« 06826 _»

«—— Hoithdp dén hoicao ——»
0,9544

Thép dén cao
0,9973

A
A J

Thang phan Joai cua X : N(0, 1)
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Vi du:

Goi X la ap luc dong mach phéi thi tAm truong ngudi binh thuong (mm Hg).
Nghién citu da thu duge s6 liéu véi tan suat tuong (ing sau:

X | 2 3 4 | s 6 7 8 9 5
m. 1 4 7 8 2 5 2 1 30
0, 0,033 0,133 0,233 0,267 0,067 0,167 0,067 0,033 1
0,267
0,233
0,167
0 9 10 X

D6 thi dudng cong tan suat chuin lam tron

Lam tron duong gdp khic néi cac dinh tan suat tuong {ng véi cac gia tri X,
dugc duong cong gan véi dudng cong cia ham mat do xac sudt chuin:

1 - (k=515
1720 Tl |

trong do u~Xx = 5,1, 02 ~ §° =1,72,

fix)=

Duya vao tinh chudn dé tinh céc sai s8 8,, 8,, 8, va cac khoang tin cay ctia P(A),
MX va VDX .

Cac bai toan so sanh trung binh ly thuyét hay so sanh phudng sai cia hai dai
lugng ngau nhién cling dugce tién hanh trén co sd gia thiét cac dai luong ngiu
nhién c¢é quy luat chuan.

3.5. Quy luat log chuén

* Dai lugng nglu nhién X (bién ngiu nhién X) dude goi 1a c6 quy luat In
chudn véi tham s8 p vi 6 2 néu Y = In X ¢6 quy luat chudn : N(u,0 %) véi MY = p,
DY =¢?

2

Khidé MX =exp(u +%-) DX = (exp 6’ - D.exp(2p+ Uz)

39



*» Pla<X<b}=P(na<Y<Inb)
=ﬂ(lnb—u]_n[lna—u}
o o

Goi X 12 ap luc tdm thu déng mach phdi bénh nhan hep hai 1a, X =72, 4mmHg
s2=30,49%.Y =InX , Y :N(4,18;0,46%)

Vi du:

MX =exp(4.18+0’2“6

)= 72,66
DX = [exp(0,2116)— 1jexp(2x4,18+0,2116) = 35,27°.

4. CAC QUY LUAT KHAC

4.1. Ham Gamma
Ham Gamma, k¥ hiéu la I'(n), c6 biéu thiic sau:

oo

['(n)= _“e*xx""dx.
0

Ung véi cac gia tri n < 2, I'(n) duge cho trong mét bang. Vi du I'()= 1,
1°(1,46) = 0,8856, I'(2)=1.

Ung véi cac gia tri n > 2, ['(n) dude tinh x&p xi theo cdng thitc

[n)=(n-DI'(n-1).

Véi n nguyén duong thi I'(n) = n!

Véi n du 1é6n, I'(n) dudce tinh theo cong thic sau:

I(n)=n"e"V2r /Vn.

4.2. Quy luat khi binh phuong y*
« Dinhly 1
Gia st X,, X,, ..., X, 1a n dai luong ngau nhién chuan tic doc lap thi
n

=Y X% la dai luong nhau nhién ¥*véi n bac tu do
i=]

X, 1a bién chudn téc thi Q, = X; la mét bién x®vdi 1 bae tu do.
Chia n gia tri nghién ciu/ghnhkhangleold =lNbac tu do.
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Chia n gia tri nghién cttu thanh k hang va 1 ¢ét, ¢6 (k — 1)(1 — 1) bac tu do.
* Q, la dai ludng ngau nhién cé quy luat y* véi n bac tu do, khi d6 ham mat
dé xac suat cia Q, ¢6 biéu thiic sau:

1 x20.

b =

X

= X
2lla'r2|‘(n/2)

4.3. Quy luat Student (Gosset W.S)

* Dinhly2

Gia su X la dai lugng ngdu nhién chuan tac déc lap véi Q, la dai luong ngiu
nhién y* véi n bac tu do thi

T, = —-}S— la dai lugng ngau nhién co quy luat Student vdi n bac tu do.
n
\ n
Khin 5w, T = T:N(@O, 1)
* T, la dai luong ngau nhién c6 quy luat Student véi n bac tu do. Khi dé6 ham

mat dé xac sudt cua T, c6 biéu thiic sau:

I.(n+l] _n
2\ 2 2
f(x)=— 2.2 +iJ (x € R).

MDA

4.4. Quy luéat Fisher - Snedecor
* Pinhly3
Gia su Q,, la dai lugng ngau nhién ¥* véi n, bac tu do doc lap véi Q,,la dai

luong ngau nhién y? vdi n, bac tu do thi :
F & @, :MQ"'!

ny.n, -

n m
la dai lugng ngdu nhién cé quy luat Fisher—Snedecor véi n, va n, bac tu do.

* F, ., 12 dai luong ngau nhién c6 quy luat Fisher—Snedecor véi n,, n, bac ty

do. Khi d6 ham mat do xac sudt cua F 6 biéu thie sau:

[{“1 . an , " n o
2 2
= —..2 P}l)' = — 5 (%2 0},
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5. GIA TRI TOI HAN

Hién tuong A c6 P(A) 2 0,95, khi thuc hién phép thd, A hau nhu chéc chén
xuat hién.

Hién tugng B c6 P(B) < 0,05, khi thuc hién phép thu, B hau nhu chac chan
khong xuat hién.

Nhiing khing dinh trén khong phai la cac dinh 1y hoan toan dung ma chi la
cac quyét dinh diing nhiéu, sai it.

Trong cac bai toan kiém dinh gia thiét théng ké can quyét dinh chdp nhan gia
thiét dua ra hay bac bo giai thiét d6. Khi dé6 dya vao mic y nghia cua xac sudt dé
xac dinh mét gia tri, can ci vao gia tri ndy ma quyét dinh chdp nhan hay bac bo
gia thiét thong ké. Gia tri nay duge goi la gia tri t6i han. Chon mic xac suat a la
5% hodac 1% sé co gia tri té1 han midc 95% hay 99%. M6i quy luat xac sudt cé cac
gia tri t61 han riéng.

5.1. Quy luat chuan tic T : N (0;1)
» P{—0<T<+o}=P{-0<T<t(a)}+P{T>1(a)}

Néu xac dinh dudc t(a) sao cho P{T >t(rx}} = thi t(a) dude goi la gia tri té1

han mot phia mic 1 —

-« o
I Lty T N(O; 1)
0 t(o)

Chép nhan Bac bd

« P{-w0<T<+w}=P{|T|<t(@/2)}+P{ |T|>wa/2)}

Néu xéac dinh dude t(o/2) sao cho P{|T|>t(a./2)} = thi t(a/2) dude goi la gia

tri t61 han 2 phia mic 1 —a

of2 1-a o2

A | s TNOD
~t(a/2) 0 t(c/2)
Bac bo Chap nhan Béac bo

t(a), t(a/2) tra ¢ chi dan 2 bang 1.
Vi du t(0,05) = 1,6449: t(0,05/2) = 1,96; t(0,1/2) = t(0,05).

5.2. Quy luat Student T
- P{—co 3 i <+00} == P{—oo<T <I(n:a}}+P{Tn >l(n;ot)}

=
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Néu xac dinh dudce t(n;c) sao cho P{’l‘n > I(n:cx)} = thi t(n; a) dudc goi 1a gia tn
té1 han mot phia mic 1 -«

1-«a o
| LI e T
l v
0 t(n; o)
Ché&p nhan Bac bo
v P{o<T, <ae} =PUIT, [ Simu, D)+ P T, | > 132/ 2),

Néu xac dinh duge t(n: o/2) sao cho P{ ‘Tﬂ| > n;o/ 2)} =a thi t(n; o/2) duge goi
la gia tri t61 han hai phia miic 1 —

af2

1-a al2
[ | e, Ty
VA I /A
—t(n; a/2) 0 t(n; a/2)
Béac bo Chap nhan Bac bd

t(n;a) va t(n; o/2) tra ¢ bang 2.

Vi du: t(1; 0,05) =6,314

t(1,0,05/2) = 12,706; t(61; 0,1/2) = t(61; 0,05) = 1,645,
5.3. Quy luat khi binh phuong Q,

P{0<Q, <o} =P{0<Q, <q(ma)}+P{Q, > q(n;a)}

Néu xac dinh dude g(n;o) sao cho P{ Q. q{n;u)} =a thi q(n;o) dude goi la gia
trl t61 han mac 1 -«

1-a o
| WITI/ITTA
| A Qn
0 q(n; a)
Chap nhan Bac bo

q(n;a) tra 6 bang 3. Vi du q(1; 0,05) = 3,841; g(2; 0,01) = 9,210.
5.4. Quy luat Fisher - Snedecor F

np.n,
P{ OER, 4 < +co} = P{ 3 . Sf(n},nz;cc)}+ P { Fo, >f(n,,n2;0;)}

Néu xac dinh dude f(n,, n,; a) sao cho P{ Fn]‘rh > f(n|,n2;a')} =a thi f(n,, n,; a)
dude goi la gia tri té1 han mic 1 — a.
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1-a ¥4

,L e o,
0 f(ny.ny:ax)
Chéap nhan Bac bo
f(n,, n,; @) véi a = 0,05 tra d bang 4.

Vi du:
£(10; 1; 0,05) = 242, n, tra d cbt, n, tra ¢ hang.

Cac gia tri trén mot cot khéng tuyén tinh cho nén khong néi suy ma lay gia tri
gan nhat: f(I: 34; 0,05)=f(l; 30, 0,05)=4.17

f(l1: 35 0,05)=f(; 40, 0,05)=4.,08

Cac gia tri trén mét hang xem la tuyén tinh cho nén ndi suy cac gia tri khong
¢6 trong bang. Vi du can tra {(12; 1; 0,05)

f(1s: 1; 0,05)=246

= n, : tdng 5 bac, gia tri f tang 4
f(o0; 1I; 0.05):242} 1 BoRRG:E . g

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

hoae £(12: 1; 0,05) = f(15; 1: 0.05)4»:—: 243.6.

8.5. Tra ngudc

Gia su can tra t(0,15). Gia tri nay khong c6 trong bang gia tri té1 han t(a). Co
thé dua vao bang I'(x) dé tim t(a) khi biét a.

Gia su X la dai luong ngau nhién, X : N(0;1).
P{-0<X< x.} =T1(x) = p. Nhu vay cho x, tim dugc p trong bang I'l(x),
Gia su T la dai luong ngau nhién, T : N(0;1).
P{T> 1)} =a
P{T < t(a)} =Tl(((a)) = 1 - @
batl-a=p p=I1(t(a)) < t(a) = x.
Nhu vay cho a, tim dude t(a) trong bang 1(x) nhd tra ngudc.
Khia>0,5 p=1-a =TIl(t(a)) khéng co6 trong bang.
[Mix)=a=1-T1(1(a)) = [T{-t(a1)).
Vay (o) ==X
Tra t(a/2) nhu tra t(w). K déaeehinh ¥ gty w/2.
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Vi du:
» Tra t(0,15).
a =0,15. p=1-0,15=0,85=11(1,04)
t(0,15) = 1,04.
* Trat(0,15/2)
a = 0,15/2 =0,075. p=1-0,075=0,925=11(1,44)
t(0.075) = +(0,15/2) = 1,44.
» Trat(0.6)
v = 0,6. 0,6 =11(0,25)
t(0,6) = -0.25.

CAU HOI TU LUJNG GIA

Hiv chon mot két qua dang.

i. Goi X la chiéu cao nam thanh nién Viét Nam (dv:em), X : N(u,0%) véi p =
163.72 v o° = 4,67°. Do chiéu cao mét nam thanh nién, tim xac suat sao cho chiéu
cao nguol dé6 nam trong khoang [156,248; 171,192).

Két qua:
A.0.1096 B. 0,9452 C. 0,8904 D. 00,0548 E. s6 khac.

2. S6 lugng hong cdu trong mau ngoai vi (dv: T/1) 1a dai luong nglu nhién
chuan véi = 5,05 va o* = 0,38, Dém hong cau cho 4673 ngudi, c6 bao nhiéu nguoi
c6 sd héng cau trén 6T/

Két qua:
Al B. 29 C. 312 D.6 E. s6 khac.
3. Gia su T la dai lugng ngau nhién chuéan : N(0;1). Hay cho biét t(0,06/2).
Két qua: _
A. 0,5239 B. 0,5120 C.-1,88 D. 1,88 E. s6 kh'.EllC.
4. Gia su T la dai lugng ngau nhién chuan tiac. Hay cho biét t(0,56).
Két qua:
A. 0,15 B. 0,7123 C.0,15 D. -0,7123 E. s6 khac.
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Bai1 4
QUY LUAT XAC SUAT CUA PAI LUGNG
NGAU NHIEN ROI RAC

MUC TIEU
1. Trinh bay dudc bon quy ludt xde sudt (Nhi thiic, Poisson, Siéu béi, Da thic).
2. Trinh bay duoc ¥ nghia cua bon quy ludt.

3. Giai duoc bai todn xde sudt c6 quy ludt nhi thic.

Dai lugng ngiu nhién lién tuc thudng gip la dai lugng ngau nhién cé quy luat
chuan hoic Student hoac khi binh phuong. Cac dai lugng ngéu nhién roi rac cé cac
quy luat xac suat khac nhau tuy thudc cac phép thu déc lap hay khong doc lap.
Trong bai nay sé xét cac quy luat xac suat cua dai lugng ngau nhién roi rac hay
gap trong nghién ciu sinh, y hoc.

1. QUY LUAT NHI THUC - BERNOULLI

1.1. Pinh nghia

Thuc hién phép thi € n 14n doc lap, hién tugng A c6 xac suat P(A) = p. Goi X 1a
s6 1an xuft hién A khi thuc hién phép thi n 1an.

Dai luong ngdu nhién X duge goi la dai luong c6 quy ludt nhi thilc voi cdc
tham sé6'n va p néu:

+ Xnhdncacgiatri0,1,2,3,..,n

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

Céng thic tinh xac suét la s6 hang téng quat ctia khai trién nhi thic. Déi khi
ky hitug=1-p.
Vi du:

1. Ty 1& bi bénh tai phong kham da khoa bang 0,2. Kham bénh cho 10 nguoi,
tim xac sudt sao cho cé 2 ngudi bi bénh.

Kham bénh cho 10 ngudi, ho ¢6 bi bénh hay khong la cac phép thu doc lap.
Goi X la s6 ngudi bi bénh khi kham cho 10 ngudi. X c6 quy luat nhi thic véi tham
sdn= 10, p=0,2.
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1
P(X=2)= C2 x 0,22 x0,8° :-&HU.ZExO,BH =0,302.
10 8! 71

2. Diéu tri mot bénh c6 xac suit khoi bang 0,8. Diéu tri cho 10 ngudi bénh
trén, tim xac suit sao cho ¢6 8 nguoi khoi.

Chita cho 10 ngudi bi bénh khoi hay khéng la cac phép thit déc lap. Goi X la sé
khoi khi chifa cho 10 ngusi. X ¢6 quy luat nhi thic véi tham s6 n = 10, p = 0,8.

)!
P(X =8) = C}, x0,8 x0,2? :%-Io,gf‘xo,zz =0,302.

3. Xac suat phan tung thuéc khi diéu tri khang sinh cho bénh nhan bang
0,001. Diéu tri cho 100 ngudi, tim xac suat sao cho ¢6 1 ngudi bi phan ung thudec.

Bénh nhén ¢6 bi phan tng thuéc hay khéng khi diéu tri khang sinh 1a do
thudc va co dia ngudi bénh. Diéu tri thude cho 100 ngudi bi bénh 13 cac phép thu
doc lap. Goi X la s6 ngudi bénh bi phéan ting thudc khi diéu tri. X cé6 quy luat nhi
thic véi n = 100 va p = 0,001.

P(X=1) = C};(,x0,001'x0,999% = 0,091 .

1.2. Tinh chat
1.2.1. Dai lugng ngau nhién X ¢6 quy luat nhi thic véi tham s8 n va p thi:
PO<X<n=1
That vay:
n
PO<X<n)=) Cip"(1-p)" " =(p+1-p)"=1.
r=0
1.2.2. Pai lugng ngau nhién X ¢6 quy luat nhi thic véi tham s n va p thi:
MX = np, DX = npq.

Chiing minh
n 0 1 &
MX = Y p; x, véi  p,=P(X=i)=C,p'(1-p)"", «x;=i
i=0
L ] ;
— g l( )Il—l i
E) (=1 it e 4

n
n! ; s
— 1]_ n-t
-Z n—i) (1-1)' P
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i -1 4 .
= Z _(':)‘ ll)—l)' = =py ™ PDati-1=s
MX = anCn P d=p)" " =np.
-0

=0
= Z(,'np (I1-p)" ’|-1 -2i.np + (np)” ]

1={}

C ' n| 2
=) ——p'(-p) np)?

g;} @t P i

L n' 7
= ' il =D +np—(np)”

%(n—i)w -p)"™ i~ 1)+ np—(np

n ! _
=3 G gy PO et
s (n-2)! pi? n-i -
= n(n—1p~ ; (n—1)'(|—2)' (1-p)"" +np—(np)

_!I'I—E {n—Z)' ) 3
= n(n-1)p* ), il p'(1-p)" " +np—(np)”,
.‘!-:0 A S

= (np)* — np* + np — (np)”
= np(l-p) = npq.

Xétvidul: MX=10x0,2=2 DX=10x0,2x0,8=1,6.
vidu2: MX=10x0,8=8, DX=10x0,8x0,2=1,6.

1.2.3. Dai ludng ngau nhién X cé quy luat nhi thdce véi tham s6 n va p thi:
P(X =r) 16n nhat khi r = [(n+1)p], trong do [..

Phan nguyén cia mot s6 1a s6 nguyén lon nhat nho hon hay bang s6 do

Bién X nhan gia tri tit 0 dén n, c¢6 n + 1 xac suat.

n!

P(X=r) (n-r)! r!

pf (1 o p) n-r

_(n—r+1)x

n!
(n—=r+ ) (r-1!

PX=r-1)

P

r—l]_p)n—ut r

vils =1-—~2

] 1a ham phan nguyén.



Dandénr<(n+1)p. Khir<(n+)pthiPX=r)2PX=r-1)
Khir>(n+1)pthi PX=r) < PX =r-1).

Vay r = [(n+1)p] thi P(X = r) 16n nhat. Khi (n+1)p 1a s6 nguyén thi P(X=r) =
P(X=r-1) la gia tri 16n nhat, r con dude ky hiéu 1a Mo (Mode).

Diéu tri mét bénh c6 xac sudt khoi bing 0,7. Piéu tri cho 10 ngudi.
Tim xac suat c6 i nguoi khoi, qua do6 tim xac suét 16n nhat.

Chita cho 10 nguoi khoi hay khéng 14 cac phép thit doc lap. Goi X 1a s6 khm khi
cata cio 10 nguoi. X ¢d quy luat nhi thie véin:= 10va p=0,7

r=[(10+ 1)0,7] = [7,7] = 7
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)=C3,.0,7%.0,3% =0,2335 .

Vay P (X = 7) 16n nhit. X = 7 la gia tri hay gap nhat.
Xétvidulvéin=10,p=0.2,r=[(10+1)0,2] =

P(X=2) = C%0,22.0,8% = 0,302 D6 1a gié tri xac suét 16n nhat.

1.2.4. Dai lugng ngau nhién X c6 quy luat nhi thic véi tham sé n va p, khin — o,
p khéng gan 0 hodc 1 thi bién X c6 quy luat nhi thic sé tién tdi quy luat chuédn véi
tham s6 p = MX—npvac = DX =npq

Vi du:

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

Tim xAac sudt sao cho diéu tri cho 100 tré cé:

a) S& tré khai tir 55 dén 70 tré.

b) DPung 60 tre khoi.
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Giai:
Diéu tri cho 100 tré la cac phép thu doc lap.

Goi X la s6 khoi khi diéu tri cho 100 tré. X ¢6 quy luat nhi thdc véi n = 100 va
p = 0,6.

70
a) P{55<X<70}=Y Cipx0,6'(1-0,6)""
r=33

70-100x0,6 ( 55-100%0,6
= [1 -I1
J100%0,6x0,4 J100x0,6x0,4

=11(2)-11(-1,02) =0,9772+0,8461-1=0,8233.
b) P{X=60} =Cf.0,6%.04%
~P{60-0,5<X <60+0,5}
60,5-60 59,5-60
e | 205 TR S
S s
~1(0,10)-TI1(-0,10) = 211(0,1) -1

=2x0,5398 - 1=0,0796.

2. QUY LUAT POISSON

2.1. Dinh nghia:
Dai luong ngau nhién X duoce goi la c6 quy lugt Poisson vdi tham s6' A > 0 néu :

+ X nhdncacgiatri 0, 1, 2,..., n.

—A AT

+ P =r)= = ;k =P(r, ),
r!

1
trong d6: e = lim (1+x)* =2,7182818284590.

x—>0

2.2. Tinh chat

2.2.1. Pai lugng ngau nhién X cé6 quy luat Poisson véi tham sé A > 0 thi
MX = DX = A. '

2.2.2. Dai ludng ngau nhién X c6 quy luat nhi thic véi tham sé n va p khin
tién t6i oo va p tién tdi 0 sao cho np — A thi dai lugng ngau nhién X c¢6 quy lvat nhi
thic sé tién tdi quy luat Poisson véi tham s & > 0.
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Thuc hién n phép thu déc lap, hién tuong A cé xac suit P(A) = p. Goi X 14 s6
lan xuat hién A. X ¢6 quy luat nhi thic véi tham sé n va p.

!
PX=r)=Cip'(1-p)"”" =—(n_"r'), = pa-p".

Khin — « va p—0 sao cho np — A thi

n! "
PX=r)=——p'(1-p)""

(n—r)!r!
_(n-r+1j(n- r+2).--11x np (A-p)™"
r! n'
=l(1_r_1](1—rmz).;lx(np}r(l*m"_r
r! n n
j )~ P(n-r)
lim (1-p)"™" = lim {[1+(-p)] P =e.
e p0
—har
Vay P(X =r)~ S

r!

P(A) = p rat gan 0 cho nén A 1a hién tudng hiém gap.

S8 lan xuat hién hién tugng hiém gap khi thuc hién s 16n phép thi doc lap sé
c6 quy luat Poisson.

P(A) = pratgan 0, q = 1 — p rit gan 1 cho nén MX = np, DX = npq din dén DX
= MX =,
Vi du:

1. Xac suit mac bénh sau khi dung vacxin bang 0,001. Dung vacxin cho 2000
tre. Tim xac sudt sao cho c6 4 tré bi bénh.

Giai:
Goi X 1a s6 tré bi bénh sau khi diing vacxin.
X ¢6 quy luat nhi thdc véi n = 2000 va p = 0,001.
P(X =4) = C3gg0 x 0,001* x 0,999'%% = 0,090.
Néu xem n = 2000 1a du lén, p = 0,001 gan 0.
MX = 2000 x 0,001 = 2, DX = 2000 x 0,001x 0,999 = 1,998
=>DX~=MX=L=2

51



Tinh xac suit theo quy luat Poisson

-2 44
B ey B 2

=0,090

Sai 6 gita hai cach tinh rat khéng dang keé.

2. D&m héng cdu trong 400 6 cta kinh hién vi. Xac suit dé mot héng ciu roi
vao mdt 6 bang 0,0025. Tim xéac suat sao cho trong sd 1000 héng cau c6 3 hong cau
rdi vao mot 6.

Giai:
Goi X 12 s6 hong cau roi vao mot 6.
X ¢6 quy luat nhi thie véi n =100C va p = 0,0025 (phép thu ddc lap)
P(X =3) = Cjypox 0,0025% x 0,9975”7 =0,214.

Khi n = 1000 xem la du 16n, p = 0,0025 la gan 0,

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

= DXxMX=2x=205.

Tinh xac suat theo quy luat Poisson

-2.5 3
P(X=3)=225 _0,2138.
3!

Sai s6 rdt nho.
3. QUY LUAT SIEU BQI
3.1. Pinh nghia

Nghién cttu mét dam déng c6 m phan ti, trong dé m, phan tu c¢6 dic tinh A, s6
con lai m, khéng c6 dic tinh A. Lay ngiu nhién, khéng hoan lai mt mau n phan
ti tit m phan ti. Goi X 1a sd phén ti ¢6 déc tinh A trong n phan tu 14y ra.

Dai luong ngdu nhién X duoc goi la 6 quy ludt siéu béi vdi cdc tham sé m, m,
va n néu :

+ XnhdncdegidtriO, 1,2, ..., n

m;/my!/(m-n)in!

+ P(X =)=
(m;-r)irlimgy-n+r)n-riim!

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

L&y mau khéng hoan lai (khong lap), khong thit tu 12 mau t6 hop khéng lap.
86 thuan lgi chox =rla Cy xC".
Téng s6 kha nang khéng phnbiét Achay\lara la Ch .
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r n-r
Vay P(X=r1)= "Ln‘—nm—L . Khai trién cac tb hgp dude céng thic trén.
CI'I‘I

3.2. Tinh chat

3.2.1. Pai lugng ngau nhién X c6 quy luat siéu bdi véi tham s6 m, m,, n thi:

MX=n>c£n—'—
m
DX=nxﬂ1—'xm2[1— n—I]‘
m m m-—1

Phudng sai tinh theo quy luat siéu bdi thuong nho hon phuong sai tinh theo
guy luat nhi thiec.

3.2.2. Pai lugng ngiu nhiéu X ¢6 quy luat siéu béi véi tham sé m, m,, n khi m -
m % e : ; i R o S s T ol ; ) )
sao cho —- — p,ncé dinh thi X ¢6 quy luat siéu béi sé tién téi X co quy luét nhi
m
thic véi tham sé n va p.

m;! m,!(m-n)! n!
(m-0!rl(my-n+r)!(n-r)! m!

n-r

ﬁC; pr(]-—p) ‘

P(X=r)=

Vi du:

1. Xét nghiém nhém mau cho 100 nguoi, trong dé 48% cé nhém mau 0. Mai
lan xét nghiém cho 10 nguoi, tim xac suit sao cho ¢é 5 ngudi ¢6 nhém mau O.
Giai:

Xét nghiém cho 10 ngudi dugc thuc hién theo ciach 14y mau khong hoan lai.

Goi X 1a s6 ngudi ¢c6 nhém mau O trong 10 xét nghiém.

X c6 quy luat siéu bdi véi m = 100, m, = 48, n = 10.

1 521 90! 10!
P(X = 5) = 48! 52! 90! 10! — H(5.100,48.10)

(48-5)! 5! (52-10+5)! (10-5)! 100!
=0,257

N&u m = 100 dd 16n, L = 0,48
m

Tim xac suat theo nhi thiic
P(X =5) = Cjy x0,48° x0,52° = 0,244.

Saisd §=0,257-0,244 =0,013 —-)-gg—:; =0,05= Khi m 16n hon sai so sé bé di.
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2. Kiém tra X quang cho 120 ngudi trong d6 10% bi lao. M&i 14n kiém tra 10
ngudi, tim xac suét sao cho c6 mét ngudi bi lao.
Giai:

Kiém tra X quang cho 10 ngudi duge thuc hién theo cach lay mau khéng
hoan lai.

Goi X la s& nguoi bi lao trong 10 ngudi kiém tra.

X ¢6 quy luat siéu béil véi m = 120, m, = 12, n =10
_ 12! 108! 110! 10!

PX=1)= =H(1, 120,12, 10) = 0,404
11t 1! 99! 9! 120!
~ par - a2 - m]
Néu m =120 la du 16n, —=0,1.
m

Tinh xac suit theo nhi thic
P(X=1)=Cl; x 0,1' x 0,9° =0,387.

0,017 _

Saisd 6=0,404-0,387=0,017 > 0,04.

L

Cé6 thé xem m = 120 la du 16n.

4. QUY LUAT DA THUC

4.1. Pinh nghia

Thuc hién n phép thit doc lap. Két qua 1a nhém day du cac hién tugng A,, A,
..., A, tuong Ung vdi cac xac sult p,, py, ..., P

Goi X,, X,, ..., X, 12 s6 14n xu4t hién tuong Ung cac hién tugng A, A,, ..., A,.

Cdc dai luong ngdu nhién X, X, ..., X , dude goi la k bién co quy ludt da thiic
vdi k tham sé'n, p,, Py, ..., Py NEU:

+ X, nhéngiatrite 0, 1,2,..,n;i= 1Lk

n." r rs r
+ PX;=r, X ;=05..., X y=r) = R PO - AL
rd gl ol

Trong n két qua c¢é r, lan A,, r, lan A,,...,r, 1an A,, s8 truong hop la sé mau

khong lap, khong thit tu Cy xC7 | x..xC.

n!

. . 2 P Py ~ - ~ a2
Khai trién cac t6 hdp trén c6 két qua: — .
5! B w b
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Do n phép thu doc lap, cho nén xac suat cua mot truong hdp la tich xac sut
p.p3 ...py . Dan dén cong thitc da néu.
Chu i X, + X+ .. v X, =04+ .40, =0

4.2, Tinh chat

4.2.1. Gia su X,, X,, ..., X, 1a k bién c6 quy luat da thic véi cac tham sd n, p,,
P o Py thi X, X, o, X, S (8 =X,,, + ... + X,) gbm h +1 bién c6 quy luat da thitc
v6i cac tham 36 n, p,, py, ..., Py,

K
Ap dung tinh chit trén, X,vaS= ZXi 1a hai bién ¢é quy luat da thic véi cac
i=2
tham s6 n va p,.

!
PX,=r,S$=n-r} =———pl x(1-p)""
ik dn =g

Nhu vay X, la dai lugng ngau nhién cé quy luat nhi thic véi tham sé n va p,.
Dén dén: MX, =np,, DX, =np,(1-p,).

Tuong tu nhu trén X, 1a dai lugng ngau nhién c6 quy luat nhi thic véi tham sé
n va p,.

Déan dén: MX, =np,, DX, =np,(1-p) =Lk,

4.2.2. Gia su X,, X,, ..., X, 1a k bién c6 quy luat da thiec véi k tham s6 n, p,, p.,
wees Prq thi

i - _ n! n_0 0 _ _.n
PX,=n, X;=0) B ol Py #

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

PX,=n,X,=n,X,=0)=0# p{.p3.

Vay X,, X, 1a hai bién trong k bién c6 quy luat da thic khéng déc lap véi nhau.
Vi du:

1. Ty l&¢ nhém mau AB bang 0,04, nhém mau A bang 0,2, nhém mau B bing
0,28, nhém mau O biang 0,48. Xét nghiém nhém mau cho 10 ngudi, tim x4c suat

sao cho ¢6 mét nguoi nhém mau AB, hai ngudi nhém mau A, hai nguoi nhém mau
B va nAm nguoi nhém mau O.

Giai:
Xét nghiém nhém mau cho 10 ngug 1acac'phep thd dée lap.
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Goi X,, X,, X, X, 1a s6 ngudi c6 nhém mau tuong ting AB, A, B va O.

X,, X,, X,, X,1a 4 bién cé quy luat da thic véi cac tham sé n =10 va p, = 0,04;
p, = 0,2; p, = 0,28; p, = 0,48.

L]
PX,=1,X,=2,X;=2,X,=5) =—1—0‘—-——0.04' x 0,22 x0,28% x0,48°
1! 21 2!5!
= 0,0242.

2. Lai hai cdy hoa mau hdng di hop ti1, thé hé sau sé c6 hoa trang, hoa hong va
hoa d6 véi cac xac suét tudng ung: 0,25; 0,5 va 0,25. Theo déi hoa cua 10 cay thé hé
sau, tim xac sudt sao cho cé 3 cay hoa tring, 4 ciy hoa héng va 3 cay hoa do.

Giai:

Céac cay thé hé sau c6 mau hoa doc lap vé1 nhau.

Goi X,, X,. X,1a sé cay c¢é hoa trang, hoa hong, hoa do tuong ung.

X,, X,, X, 12 3 bién c6 quy luat da thic véi cac tham sé n = 10; p, = 0,25; p, = 0,5;
p; = 0,25.

10!
3! 4! 31

PX,;=3,%,=4 X,=38) = 0,25° x0,5% x0,25% = 0,064 .

3. Ba c6 A, B, C khéo 1éo nhu nhau. Sau mét thoi gian lam thu thuat ¢é 5 thu
thuat khong dat, tim xac sudt sao cho A lam khéng dat 1, B lam khong dat 2 va C
lam khéng dat 2 thu thuat.

Giai:
Ba ¢6 lam thu thuat khéng dat doc lap véi nhau
Goi X,, X,, X,1a s& thu thuat khéng dat tuong ng cua A, B, C.

B s a2 i . W i 1
Ba ¢6 khéo 1éo nhu nhau nén xac suat khong dat cua moi1 c¢6 bang —.

(#8 ]

X,, X,, X, 1a 3 bién c6 quy luat da thic véi cac tham sé n = 10; p, = % 1=1.9.8.

s Y Ay Oy
PX,=1,X,=2,X,=2) = Stad = x| =084,

1! 212183 3 3

4.4, Kiém dinh y*

Gia st X, X, 1a sé 1an xuét hién A,, A, khi thyc hién n phép thi déc lap. X,, X,
12 hai bién c6 quy luat da thic véi n va p,, p..

X, 1a bién c¢é quy luat nhi thievél tham sé n xa p,.
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Khi dé: MX, =np,, DX, =np,(1-p,)=np,p..
Tuong ty véi X, c6 MX, = np,, DX, = np,(1 - p,) = np,p,
Khi n du ldn X, ¢6 quy luat nhi thic tién t6i quy luat chuén véi tham sé

?

B, =MX, = np, o; =DX, = np,p, i=1.2
Ay i 5 : o P
e e X bién chuan tac. Vay ] la bién ¥~ véi1 1 bac tu do.
V1D P> v PP

7 3 )

X, —np, ) X,-np) (X,-np )

QJ=( |~ 0P, ) :( 1~ npy) +( |~ 0p; ) .
np;p; np, np,

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

2 )
(X, —np) i (X, -np, }j

Q| =
np, np,
R g . L (m -M;)
Thay X, la s6 lan xut hién A, bdi m, va np, = M, din dén Q, = Z-—'—M—-—'_ 1a

i=l i
bién x* véi 1 bac tu do.

i 2

; 5 m, - M, g 4

Mo réng cho k bién c¢6 quy luat da thuc Q,_, = -———‘( ' ) 1a bién y* véi k - 1
k- X

1=1 i

bac tu do.

CAU HOI TU LUONG GIA
Hay chon mot két qua ding.

1. Ty 1¢ méac bénh B tai cong déng bang 0,0016. Kham bénh cho 100 nguoi.
Tim xac suat cua sé M,,.

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

2. Diéu tri bénh B bing khang sinh 1 ¢6 ty 1é khoi bing 0,82, bing khang sinh
IT c6 ty 1& khoi bang 0,89. Diéu tri phéi hop 2 khang sinh trén cho 100 nguoi bénh
B, tim xac sudt sao cho ¢6 95 ngudi khoi.

Két qua:
A. 0,727 B.0.273 C. 9034 D. 0,966 E. s6 khac
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3. Dung mot phan tng chan doan bénh, phan tng c6 ty 1& chén doan diung
bang 0,8. Biét xac suit chan doan bénh cho 100 nguci (bang phan dng trén) co it
nhéat 100 — m ngudi dude chan doan dung khong nho hon 0,96. Tim m.

K&t qua:
A. 87 B. 13 C.73 D. 27 E. s6 khac

4. Kh1 nang cap khoa xét nghiém, bac sy A dé nghi chia khoa thanh 2 b6 phan
ddc lap vi cho rang it nh&t mdt bé phéan lam viéc van dam bao dude xét nghiém cho
bénh nhan; Bac s§ B dé nghi chia khoa thanh 4 b6 phan doc lap vi cho rang it nhat
2 bé phan lam viéc vAn dam bao duge xét nghiém cho bénh nhan. Xac sudt dé mot
bd phan lam viéc 1a p, khéng lam viéc la q (g = 1 — p). Tim q sao cho cach chia 2 ¢o
kha nang lam viéc tét hon cach chia 4

Két qua:
A <1/3 B >1/8 C. 1/3 D. 2/3 E. sd khac.
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Bai b
LUAT SO LON

MUC TIEU
Trinh bay duge udce luong P(A)~o(A)va MX ~X.

Khi thuyc hién mét phép thi, khéng thé doan trude méot cach chic chin xem dai
luong ngau nhién sé nhan gia tri nao trong cac gia tri né cé thé nhan.

Khi thuc hién nhiéu phép thi véi s6 luong 16n cac dai lugng ngau nhién, c6 thé
dé doan nhan két qua cua phép thu. Khi d6 tinh ngiu nhién cta phép thu sé “mat
di” va cho quy luat “tat nhién” cua hién tuong.

1. BAT PANG THUC TREBUSEV
* Bat dang thuc

Néu dai lugng ngau nhién X c¢6 trung binh Iy thuyét (Ki vong toan) va phudng
sal httu han thi véi moi s6 duong € bé tuy y, ta ludn coé:

P{[X-Mx|<a}:_>1—%>5. (1)
* Ching minh
Gia su X la dai lugng ngAu nhién rdi rac. X nhén cac gia tri X, X,, ..., X, tuong
Ung vdi cac xac sult py, py, ..., P,
Gia st v6i k gia tri ddu |X, -MX|<e, i=1k va (n - k) gia tri con lai thi
X, ~MX|>¢, i=k+Ln.
Hai hién tugng trén 1a 2 hién tudng déi lap, dan dén
P{[X-MX|<g}=1-P{|X-MX]|>¢] 2)

Vi X la dai lugng ngau nhién roi rac nén
n
DX =) p,(x;-MX)*
i=]

n
DX > Z p;(x; — MX)Z (ricacs0, hang khonglam)

1=k+l1
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1=k +l1
2 n
2E z P -
i=k+1
i
Theo cong thilc cong xac suit, z p, la xac suat dé dai luong ngau nhién X
i=k+l1
nhan mét trong cac gia tri X,,,, Xy, ..., X, M& Mol gia tri trén déu thoa man bAat
ding thuc [x; - MX|2¢.
n
> b, =P{[X-MX|2c)
i=k+1
DX 2 ¢?P{|X - MX| 2|
DX
P{|X-MX|2¢e} <=~ (3)
i
P{|X - MX|<¢ 21-9-25
o

*» Nhan xét

*(C6 thé xem (3) 1a dang khac cua bat dang thitc Trebusev.

*Bat dang thic cing ding cho trudng hgp X 1a dai lugng ngau nhién lién tuc.
* N&éu DX > € thi (1) 12 hién nhién, didu nay khong cb gia tri trong thuc tién,

Bat ding thitc Trebusev cho can trén ho#c can dudi xac sudt dé dai lugng ngau
nhién X nhan gia tri sai léch so véi trung binh 1y thuyét cta né lén hon hay nho
hon €.

Bat déng thic Trebusev dugc st dung dé chiing minh cac dinh ly vé luat s6 1dn.

2. DINH LY TREBUSEV

« Dinh ly:

Gia su cac dai lugng ngau nhién X,, X,, ..., X, doc lap, ¢é cac trung binh ly
thuyét hitu han va cac phuong sai bi chan trén béi hiang sé ¢ (DX; <c, Vi=1,n) thi

v61 mot s6 duong € bé tuy y ta ludn co:

_ i &2 [ &
Jﬂp{ ;E&—;;MX;

<c}1. (4)
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* Ching minh

. 1 & i . o
Ky hiéu X=— Z X; . Tim trung binh ly thuyét va phudng sai cua X.
n

_ n n
MX=M{lZX,J=—l~ZMX1
n el L
n n
DX=D(~1— _‘x,Ll, " DX, .
L N | A

sE i DX -
P{ |X—MX|<5}21 --ET=1- :1252
S

Lay gidi han 2 vé:
Lim P{ [X-MX|<g}> lim {I—%]ﬂ.
n— n—yoc ne

Do xac suét cua moét hién tugng khéng vuot qua 1, vay

Lim P{ ji’-Mi|<g}=1.

o
» Hé qua
Gia su cac dai lugng ngau nhién X, X,, ..., X, déc lap, c6 cung trung binh ly
thuyét (MX, =p Vi :l._n) va cac phuodng sai1 cung bi chan trén (DX, < ¢,

Vi=1,n) thi véi moi s6 duong € bé tuy ¥ ta luén co

Lim P{ [X-p|<e}=1. (5)

n—w
Vé ban chat, dinh 1y Trebusev chitng to su héi tu theo xac sudt cia trung binh
s6 hoc cua s6 16n cac dai igng nhau nhién vé trung binh s8 hoc cua cac trung binh
ly thuyét cua chiing.
Nhu vay trung binh s8 hoc ctia cac dai lugng ngiu nhién 6n dinh xung quanh
trung binh s8 hoc cua cac trung binh Iy thuyét cua cac dai luong ngau nhién.
Tung dai lugng ngdu nhién c6 thé nhan gia tri khac biét nhiéu so véi trung
binh ly thuyét cua ching song trung binh s6 hoc ctia s6 16n cac dai lugng ngau
nhién lai nhan gia tri gin bdng trung binkis§ hoeaeda cac trung binh 1y thuyét cua
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chiing véi xac suét rat 16n. Do d6 co thé du doan duge trung binh s8 hoc cua cac dai
lugng ngau nhién.

Trong thuc tidn dé c6 gia tri cia mot dai lugng thuong do dai lugng nhiéu lan.
Dé c6 MX ta thong ké s6 lugng 16n cac mau tir d6 ¢6 duge X va gan né cho MX .

3. DINH LY BERNOULLI
= Dinhly

Gia st W 12 tan suat xuat hién hién tuong A trong n phép thu doc lap va p la
xac suit xuat hién hién tuong A trong mdi phép thu dé thi véi moi ¢ dudng bé tuy
v ta ludn co

Lim P{{W-P|<g}=1. (6)

n—oc
= Ching minh
Goi X la s6 lan xuat hién hién tugng A trong n phép thu doc lap.
* - N X & ~ e at g i
Xét dai lugng ngau nhién W =", la tan sudt xudt hién hién tugng A trong n
n

phép thi doc lap

Ta c6: MW = M(-)E) = L1 MX

n n
DW=D(§):L2DX.
n n

X 1a dai lugng ngdu nhién c6 quy luat nhi thic v6i cac tham s6 n va p do dé
MX = np, DX = npq.

Vay MW:l.np=p ’ DW=L2.npq=ﬂ.
n n n
Ap dung bat dang thic Trebusev doi véi dai lugng ngau nhién W

P{lw—p|l<et>1- L
{| p\<E}> e

LAy giéi han hai vé

n—oC n—oe .

Lim P{|W-p|<¢} zLim{l - "q}—n.
ne

Mit khéc do xac sut cia mdt hién tugng khéng vugt qua 1 dan dén

Lim P{|W-p|<g}=1.

62



* Nhan xét

Dinh ly chiing to su héi tu theo xac suit cha tin suat xuit hién hién tudng
trong n phép thi déc lap vé x4c suat xuat hién hién tugng dé trong mdi phép thi
khi s6 phép thu tang 1én vé han. Nhu vay tin suit 6n dinh xung quanh xac suit.

Dinh ly la co s6 cia dinh nghia thong ké cua xac suat.

Vi du:

1. Do chiéu cao ctia 125 nam thanh nién. Tim xac suit sao cho dé léch gidia
chi€u cao trung bina v& trung binh ly tauyét khong vuot qua 2crm. Biét DX = 4,7",
Giai:

4,7

P 0,95582

P{ |x-mx’<2}zzﬁ125x2

2. Diéu tri cho 500 ngudi. Tim xac suit sao cho dé léch giita tin suat khéi va
xac suét khoi khéng vudt qua 0,05. Biét xac suat khoi khi diéu tri bang 0,85
Giai:
~ 0,85%0,15

P{|W-0,85/<0,05!>1
{ | <0.054 500x 0, 05>

=0,898.
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Chuong 2

THONG KE

THAM SO MAU

MUC TIEU
1. Trinh bay dwdc cong thite dink nghia va cong thitc tink cdc tham s6' méu.
2. Tinh duoc cdc tham sé"mdu va néu duge ¥ nghia ctia ching.

1. CAC KHAI NIEM
= Khoang s6 thuc
khoang déng [a, b] = {x 1a s0 thuc: a < x < b}
khoang nia déng nita md
[a, b) = {x la sdthuc:a<x<bj}
hoac (a, b] = {x la s6 thuc:a <x<b}
khoang md (a, b) = {x 12 s6 thuc : a <x <b}.
= Ky hiéu téng:

n

X =X +Xy X,

n n n
DXty =D X+
ff = el

n n

D ax; =a) x;

fid ol

ia =na.

j=]

= Tap hdp tong quat va tap hgp mau
Tap hop téng quat 1 tap-hop-bao-gém-tit-ea-ede ddi tugng can nghién cliu. S6
phén ti cua tap hop tong quat goi 1a kichthuéetap hop tong quat, ky hiéu la N,
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Vi cac diéu kién han ché, thudng lay ra m6t mau dé nghién ctu. Tap hop mau
la tap hgp gom cac déi tugng 14y ra dé nghién ciu. S6 phén ti ctia tap hop mau goi
la kich thudc mau, ky hiéu n. Néi chung N > n.

Cén lay mau ngéu nhién, khach quan sao cho tinh chat ctia tap hdp mau phan
anh dung tinh chat tap hop tong quat.

C6 hai cach lay cac phan ti ra dé nghién citu. LAy c6 hoan lai 1a 14y ra mot
phén td dé nghién ciu réi tra lai tap hop mau. K&t gua cac lan nghién ciu sau
khéng phu thugc cac két qua nghién ctu trude dé, phép thi déc lap. LAy khong
hoan Jai 1a lay ra mét phan tir dé nghién ciu sau d6 khéng tra lai tap hop mau.
Két qua cac nghién citu sau phu thuéc két qua cac nghién ciu trude, phép thu
khoéng doc lap.

* Dau hiéu nghién ciu

Khi nghién citu chi quan tdm xem xét modt s6 mat, mot s tinh chat ctia déi
tugng nghién cu. Cac dac tinh, tinh chat can nghién cdu goi 1a dau hiéu nghién
ciu. C6 dau hiéu nghién cdu vé chat, ¢é diu hiéu nghién citu vé lugng. Cac dau
hiéu vé chit duge nghién ciu kha ning xuit hién cia chung, cac ddu hiéu vé
lugng duge tinh cac tham sé mau.

2. SAP XEP SO LIEU

Khi tién hanh nghién ciy, s6 liéu thu duge theo thit tu thoi gian. Nhu vay s
hiéu chua c6 thit tu theo gia tri. Trude khi tinh cac tham s8 mau, s8 liéu dugc sip
x€p theo thit tu gia tri.

Viéc sip xép lai s6 liéu khéng lam thay ddi két qua tinh. Cé nhing bai toan
ma thuat toan doi hoi phai gill nguyén tha tu thu duge theo thai gian thi khong
dugce sap xép lai sé liéu.

Ki hiéu n gia tri thu duge ban dau la x,, i= I,n. C6 nhiing cach sap xép s6 lidu
sau

Sap xép so liéu thanh day ting hodc bing goi la day khéng giam

X SXy SX3 €. 8%, (1)

Sép xép s6 liéu thanh day giam hoac bing goi 1a day khéng tang

X1 2 Xy 2X32...2X, (2)

C6 thé sap xép s& liéu thanh day cac gia tri khac nhau tang dan tuong tng véi

tan s6 xudt hién cua ching.

m m, ... m vor Zmlrn (3)
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Véi nhiing nghlen ctiu ¢6 kich thude mau n rat 16n, dé tinh cac tham s6 mau
thuan tlen ma sai s6 khoéng dang ké. c6 thé phan chia so liéu thanh nhiéu l6p.

Goi k 1a s6' 16p can phan chia: k 21+ 3,32 lgn.

Goi R, 1a mién bién thién cua x: R, = max x; —min X,

|—In i=ln

Goi khoang réng cua moi 16p 1a Ax

Axiﬁ

o B ANE ~ o » - 5 g e
Nhu vay sai s 0 - Véi Ax da biét, phan chia s6 liéu vao cac 16p tu o,

dén a,.
K&t qua thu dude day gia tri giia cic 16p tuong dng v6i tan s6 xudt hién
cua ldp:

Db6i khi tir s6 liéu thu duge, chon & sao cho phi hop véi s6 ligu, tir dé co:
Ax = 28, sau d6 phan chia s6 liéu vao cac 1ép nhu trén.
Goi x 12 ap luc dong mach phoi thi tdm thu bénh nhan hep hai la (mmHg).

Do 153 bénh nhan, maxx; =157, minx; =15
Vi vi
R, =157-15=142

k>1+3,321g153=8,2.
; 142
Léyk=9 :ﬁKST=IS,7? e Aop =]y

Sap x&p sb liéu vao 9 16p duge két qua sau:

(e q-0;)| 13- | 28— | 43- | 58— | 73— | 88— | 103- | 118- | 133- ) 148 -
28 43 58 73 88 103 | 118 | 133 | 148 | 163
X, 205 | 355 | 50,5 | 655 | 80,5 | 955 | 1105 | 1255 | 140,f | 1555

m, 6 20 33 24 28 12 17 8 4 1

10
> m; =153
i=l

Chu y : Tu s6 liéu chia k 16p sé thanh k + 1 16p.

Tinh cac tham sazmaukhi-ehiasldp 86 cO sai so.
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3. CAC THAM SO MAU

Trong phan nay chi néu cac tham s miu thuong diung. D6 1a trung binh méu,
phudng sai va d6 léch mau.

3.1. Trung binh mau X

* Dinh nghia va‘céng thie tinh

o Y x; theo (1) (4)
nio
1
ot Zmi X; theo (3) (5)
N iqg
| X
=KU+&X.—Zmiui=x0+A}(ﬁ. (6)

Trong (6) u; = Kia
X

v0l X, va Ax tuy chon.

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

] Ax & . I &
ni n n o ni

Trung binh céng la tri s6 binh quéan cua cac gia tri khac nhau, nhung thuéc
cung mot loai.

* Xc6 cung ddn vi x. S6 thap phan cta X hon s8 thap phan cta x, mét chi s6.
* X la tdm quén tu cua tap hdp mau.
= Tinh chat

3.2. Phuong sai s% do6 léch miu s
* Dinh nghia va ¢6ng thuc tinh

2 1 g -
s2=——Y(x, ~%)? theo (1) ™
H*LE
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k
. %Zmitxi %)’ theo (3) (8)
n—1is

1 k k 4
= an,xf-{Zmlx‘} (9)

n(n-1)) 5 =1
. 7
2 k k
AX
= ————— nzmiuf —(Zmiui 3 (1()
n(n-Ii 5 \i=)
L i
P ‘! = x{l sx .
trong d6 u, = ‘_\ v6l Ax, x, tuy chon, Ax # 0.
AX

] &
T (8), sau khi binh phuong va thay X =— Z m; X, suy ra (9).

=1

Trong (9) thay x; = Ax.u; +x, dan dén

2
k k
s* = l ani(Axui+x{])z —[Zm,{i\.xuﬁxﬂ)}

nin-1| 5 ]

“n(n-1) i=] i=I i=l

2
k k k
‘:HAXEZmlulz +‘2nx0&xz m;u; +(nxg 3 - Ax? [ZmlulJ -

k

i=1

2
2 k k
nin - =

i=I
» s? khéng cung don vi vdi x;.

2 - N ~ - =
* s=1vs" dude goila d6 léch mau.

s ¢6 ciing don vi va s6 thap phéan véi X. Nhu vay s® ¢6 s6 thap phén gap hai 56
thap phén cua s.

= s?1a trung binh cta binh phudng khoang léch giiia x; va X cho nén goi tat la
phuong sai. s? hay s cho biét mic dé tan man cua x, so véi tdm cua mau la X, nhu
vay ciing cho biét d6 dai dién cia Xcho céc x; tot hay khong. Khi do mot dai lugng
nhiéu lan, s? va s cho biét dd chinh xac clia céc gia tri do dudc, s* hay s dugc xem la
sai s6 cua cach do.
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s va X cung don vi, ¢6 cung sd thap phan. Ngudi ta thudng viét X+ s dai dién
cho mau thu dude.

Cong thic (6) va (10) duge st dung khi cac x, 16n hoac cé s6 thap phan hoac
cach déu.

* Tinh chat

~
.Y| :Xl +KU:>S}, :SK

[N
g

¥y = L ) (Ax #0) 7 =2 62 = Ax%s
Ax T AX

Z; =X +y, = si =si +s§ khi1 X va Y 1a hai dai lugng doc lap.
* (Cac cong thiuc khac

Trong mét sé truong hgp, phudng sai dude cho dudi dang sau:

—_— 5 . »
s ==Y m,(x; -MX)? véi MX da biét. (11)
0=t

s"? dude xem 1a phuong sai ly thuyét DX cua dai luong ngiu nhién khi n du 1én.

k
Hoac la s? zith(xf -%)
n

1=

ol

=x2 %2, (12)

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

3.3. Phuong sai cua k day gia tri
Trong cac nghién citu dong thoi k dai ludng, s6 liéu dude cho dusi dang sau:

X Xy oo Xy e X
A Xp X1j X1k
X1 X2 X2 X2k
Xt Xi2 Xy Xik
J('n[] Xny2 Kn:j ‘y‘nkk
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k
trong do an =N
j=1

Goi X la trung binh chung cua k day, X; la trung binh cua day thiu )

>
1l

Z (13)

A:l-

T3

(14)

__1 g o
__n_z jul

i=l
Tuy thude k day gia tri cia cing mot dai luong hay cta k dai lugng khac nhau
sé ¢6 tuong ung hai phuong sai.

2

* Phuong sai caa k diy gia tri cia cing mét dai ludng S
P 9
S =—— nj(ij—x) (15)

k-1
f i 1] TR-T
=— > -— D x (16)
k-1 F,n{, } N[J_,, !
_C k
. v6i B= ),

C 1 n; 2 1 k.nJ- 2
k- =11 Li=] ji=l

S” la trung binh cta binh phuong khoang léch giita trung binh cua ting day
va trung binh chung cua k day.

Thuc hién binh phuong céng thuc (15)

2 1
—z x ~2x X +X%° )
k=l e

k.n

2
“J L -2

ji=1

bR MR

Thu dudc cong thic (16)
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« Phuong sai cua k day gia tri caa k dai lugng khac nhau thuée cing mét loai S

L ¥ x-%)? (17)

i k.nJ s i n, ( 8)
= — Xii~ Xii 1
N-k ji=1 : j=1 il i=1 :

12 £ - —_ 2 - fc -
§ = , Vel A=) xj va B da biét.

S% la trung binh ctia binh phuong cac khoang léch giita cac gia tri trong day
va trung binh cua day.

Thuc hién binh phuong céng thiic (17)

| e ?
% = Z (e =X )
T 1 ]
N-k joi=I
1 k.nJ
2 iy T ]
_—_E-L—L-(- .Zl(xu-QxeU+xj )
jui=
I I(.nJ , kK . om k 1 n, 2
:ﬂ ;]—2 KJZ X”+Z I}J- n_zxu
Ji=l =1 1=1 1=1 1 i=1

Céng thic (18) dude chitng minh.
3.4. Cac tham sé khac
« Hé 50 bién thién C,

S
Cv = :(0!00)
X

C, cho biét d3 chinh xac tuong déi giita s so véi X. C, 1a ty sb, viét dudi dang %
hay “/y, cho phép so sanh dé chinh xac tuong déi gifia cac dai luong khéng cung
don vi.
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n le

* Sotrungvi M.t M, =9 °~

R hoac x,, n chin
v

2 >

M. la gia tri gifta ciia n gia tri da sdp xép.
= S6 mot M,
M, = x, ma m, l1én nhat trong cac m,, m,,..., m,
M, la gia tri hay gap nhat trong k gia tri x,, x,, .... X;.
Véi s6 liéu chuén theo mot nghia nao day thi M, = M, = X
Vay M., M, la cac gia tri ciing cho biét tam cua tap hgp mau,
» Trung binn nhéan, Trung binh diéu hoa.
Khi nghién cu thu dude day so liéu x, x,. . . X,.

Péi khi sit dung trung binh nhan § hodc trung binh diéu hoa h trong xti 1y 8
liéu. Cong thiic tinh ¢6 dang sau:

E = -\“JIKIXE. ok Kn

Vi du:
1. Goi X la 4p luc dong mach phéi thoi tAm trudng nguoi binh thudng
Po 30 ngusi duge két qua sau:

Gia tri x, (mm ng_)__]"'zwri_?A”5"'" 6 _L’?'!’ 8 |9 |
5

R | !
Ssnguaim_ | 1 [ 4| 7 [8]2]5]2]1]
Tinh cac tham s6 cua mau trén.

Giai:

Cdach 1. Lap bang tinh X theo (5) va 53 theo (9)

' R o o
i % m, m, X, - xiz
1 2 1 2 T4
2 3 & | 12 | 3
3 4 7 28 112
4 5 8 40 200
s 6 2 -
T s | | e
7 BT I O
k=8 EEE 9 81
> et [
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X =——= 5133 = 5l
30

2624
53 - [30x878—-1547] = il 3,0161 = 1,742
' 30%29 870

Cdch 2. Lap bang kiém tra, tinh X theo (6) va s7 theo {10).

Chon x,=5va Ax=1 dan dén u, :ﬁ{—?—: X;=5
i ®; m, u, m; U, F i
K 2 | 1 & | =3 9
2 | 3 | a4 2 | -8 | 1 |
3 4 B 7
I . s | o | o .
5 6 2 1 2 2
6 7 | s 2 | 10 20 |
7 | 8 | 2 | 3 | & 18
k=8 *‘g B ““‘_‘l“"'“ - -‘1_ ) 4 16
s || 30 | 4 | s

2
12 262
§2 = [30x88-4%] = o5 3,0161 = 1,742
Y 30%29 870

Cac gia tricua X va sf trung véi cac két qua trén.

2. Goi X la lugng Protein huyét thanh ngugi binh thuong (g/1). Dién di 17 mau
cua 17 ngudi thu dude két qua sau:

I
Gia tri x, (g/l) | 69 ?.27 7.6 8,2 8,5
i_ S6 ngudi m, 2 3 J 5 6 1

Tinh cac tham s6 cua mau/drén
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Giai:

. 5 , =5 . ol
Lap bang tinh X theo (6) va s theo (10) véi u; = =l vy "0 1
] P r ASTPRRCE y — — e —
I | )(i mi iJi miui m1 uiz V' ITI,V, ml Vlz
' 89 | 2 | -6 | <12 | 72 | -11 | -22 | 242
R DR N el | 24
2 72 | 3 | -3 | -9 | 27 | B | -24 | 192
. - 78t 5 | 11 5] & | 4 20 o
. 4 | B | 8 | 7 | e Q9] 32 3 12| % |
k=5 8.5 1 10 | 10 | 100 5 5 | 25
S i ....,......._'___._ ....,_....t._____. AR Rl e | T ST Ll I: i AN
L z P 4 | ‘36 (a8 ;0 [~® | 63
i . |
I:?,S+9'——><36=8+LX(-49)=?,71
17 17
2 2 2
, ik . 7 N - .
s = ~9——]-—[1 7% 498 — 36 ] .. : {17\&563—403 . 0,2636 =0,51>
X 17x16 17x16 272
N 0.51
x+s=7,7120,51(g/]) C .=—2-=0,066. M, =76, M;=82

3. Goi X,, X,, X,, X, 1a thdi gian hét ky sinh trung sot rét trong mau (gio) cua
bén nhém bénh nhan diéu tri theo bén cach khac nhau. Két qua nghién ciu thu
dudc s6 l1éu sau:

~
e

X, | 18 | a7 | 46 | 46 | 46 | 51 | 62 | 78 | 8 | 90
X, | 38 | 41 41 | 42 | 43 | 44 | 45 | 50 | 50 | 52
X, | 36 48 50 | 52 58 60 | 60 | 68 74 | 74
X | 3 | 3 | 4 | 4 | 48 | 60 | 62 | 70 [ 72 [ 72
Tinh cac tham s6 X, s, $2,S° cia bén day so liéu.
| . o . _ I
i X, X -3 5 ¥ & % X
1 18 324 38 1444 36 1296 36 1296
2 37 1369 | 41 1681 48 2304 38 1444 |
8 46 2116 41 1681 50 2500 40 1600
4 | 4 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 9 | 8100 52 2704 74 | 5476 72 | 5184
s 550 | 35.805 . 446 . 20.084\/-1580 | 34.944 | 540 | 31.120



4
D n;=10+10+ 10+ 10 = 40
i=

%, =22=559 s?=—\ [10x35.895 - 559 7] = 516,3222 = 22,72"
10 N 10x9
4

Ry =0 oaa6 s =1 [10x20.084-4467 = 21,3778 = 4,62

- 10 " 10x9

=05y i ,_____1__[]0,34_944 —5801]: 144.8889 = 12,04
10 o 10x9

A E TR - [10x31.120- 5407 | = 217,7778 = 14,767
10 T 10x9

X = _516(5594-446-'-5804-540) =33,125.

A =35.895 + 20.084 + 34.944 + 31.120 = 122.043

s 2 2 2 2
Buinr 00 OB) L W im0
10 10 10 10

C= %[559 +446 + 580 +540)% =112.890.625

s? =4L111 13.939,7 -112.890,625] = 349.6917

1
40-4

5 -

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

Chu y: Néu k day s6 liéu clia cung mét dai luong, c6 thé déi bién

Xj -

Ax

Xo .. A ; G T L e E :
2 vei X, va Ax tuy chon j=1k, tinh toan sé thuan lg1 hon.

UJ:

2 5
Khi d6 §2 = 22279 By Ctinh theou

Chu y: D61 khi gia tri trung binh khéng phan anh dung két qua nghién citu
nhu 6 cac vi du duéi day.

4. Danh gia mét phuong phap diéu tri ngoai khoa méi kéo dai 10 nam nhan thay:
Nam 1, 2, 3 diéu tri cho 47 bénh nhén, két qua tét: 31 ngudi

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

Nam 8, 9, 10 diéu tri cho.64 bénh nhan, két qua tét: 58 nguoi.



160

207

Ty 1é t6t trung binh cta phuong phéap diéu tri bang =0,773. T4 nam 11

tra di ty 1é diéu tri tot 16n hon 5{90.6%). Vay gia tri trung binh khong phan anh

diung két qua nghién cuu.
5. Chi tiéu tuyén sinh vao khoa I (PK) nam 2000 cua BH X 1a 250.
S6 thi sinh dang ky thi : 3267; Trung binh 13 thi sinh lay 1 nguadi.
Chi tiéu tuyén sinh vao khoa I (KTYH) cua DH X la 50.
S6 thi sinh dang ky thi : 641; Trung binh 13 thi sinh lay 1 nguoi.
Chi tiéu tuyén sinh vao khoa I1I (YTCC) cua DH X 1a 30.
Sé thi sinh dang ky thi : 1134; Trung binh 38 thi sinh ldy 1 nguoi.
Thi sinh thi vao khoa 1II ¢6 nén chuyén sang thi vao khoa I khong?
Pé dd vao khoa I, méi thi sinh phai hon it nh&t 3007 thi sinh khac.

Dé d6 vao khoa III, mdi thi sinh chi phai hon it nhat 1104 thi sinh khac. Thi
sinh thi vao khoa II khéng nén d6i nguyén vong sang khoa khac vi khé hon.

CAU HOI TU LUONG GIA
Hay chon mot két qua dung.

1. Dinh lugng Protein dich nao tuy ngudi binh thuong (X, dv mg%) thu dude s6

liéu sau:
11 17 19 14 17 19 14 18 19 16 18 20
16 18 20 16 18 20 16 19 20 16 19 20
16 19 Bt 17 19 21 17 19 Z1 17 19 22
Tinh X +s cua s6 liéu trén theo céng thic tinh.
Két qua:
A.17,9442,37. B.17,9442,40; C.18,48+2,40; D. 18,48+2,37; E. s0 khac

2. Goi X 1a ap luc trung binh cua déng mach phoi bénh nhan hep hai 1a don
thuan (dv: mmHg), nghién ciu thu dude s6 liéu sau:

% 13 23 33 43 53 63 73 83 93 103

m 5 20 27 24 25 23 15 10 4 2

1

Tinh X +s cua s6 liéu trén:
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Két qua:

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

3. Dém nhip tim (t4n s6 tim) cua tré nam 3 lia tudi thu dude két qua sau:

Nhém I 9 tuéi n, =30 X ts; =72,77+4,60
Nhom 11 10 tubi n, =45 Xy £s, = 72,4745,06
Nhom (Iq 11 tud: ny = 32 X3 53 = 73,6345,42.

Tinh phuong sai chung S* cua 3 nhém s6 liéu trén.
Két qua:
A. 25,3800; B. 25.2674: C. 25,4891; D. 12,9012; E. s6 khac.

4. Theo do6i s6 chuét chét khi cho cac 16 chudt thi nghiém st dung cac liéu
thudc c6 dée tang dan thu duge sé liéu sau:

x,(liéu, mg/kg) 0,015 0,02 0,025 0,03 0,035 0,04
Sé chudt méi 16 20 69 95 78 44 20
S6 chét 0 11 50 61 37 20
Tinh liéu chét trung binh cta s6 liéu trén (S& liéu Finney).
Két qua:
A. 0,0284s6; B. 0,0247; C. 0,0253; D. 0,0255; E. s6 khac.
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Bai 2
KIEM DINH GIA THIET THONG KE

MUC TIEU
Trinh bay dudc cde bude ctia bai todn kiém dinh.

Diéu tri mot bénh bang nhiéa phudng phap, méi phudng phap c¢ mot ty lé
khoi nhat dinh. Cac ty lé khoi ciia cac phudng phap ¢6 nhu nhau khong ?

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

Diéu tra n d6i tugng nghién citu thady m d6i tugng c6 dac tinh A. Kha néng
xudt hién hién tudgng A la p, ¢6 ding khong ?

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

1. GIA THIET VA POI GIA THIET

Trong bai toan kiém dinh gia thiét thong ke, gia thiét can kiém dinh ky hiéu
H,, dudc néu ra duéi dang: cac ty 1& nhu nhau, cac trung binh nhu nhau... Cac gia
thiét doi lap véi gia thiét H, goi tit la doi thiét, ky hiéu H,. Dé1 gia thiét khong
nhu nhau hay khac nhau dudc goi la déi gia thiét hai phia. D61 gia thiét 16n hon
hay nhé hon la cac d6i gia thiét mét phia. Tuy theo gia tri thu dudc trong nghién
ctiu dé dua ra d61 gia thiét mot phia hay hai phia.

2. DIEU KIEN

Céc bai toan khac nhau c¢6 nhiing diéu kién khac nhau, song dé dam bao tinh
diing dn va chinh xac cta kiém dinh ¢6 mét s& dieu kién sau:

+ Piéu kién chuan.
+ Diéu kién n du 16n.

+ Diéu kién dam dong thuan nhat.
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3. TINH GIA TRI CUA PAI LUGNG NGAU NHIEN
D6 la cac gia tri cua dai lugng ngdu nhién chudn T hoac Student T, hoac dai

ludgng ngau nhién x?‘ ... Cac cbng thuc tinh dugde néu trong ting bai toan cu thé,

4. TRA GIA TRI TOI HAN

Trude hét can chon mic o, sau d6 tra gia tri td1 han tudng ting muc o d6. Muc
o thuong chon la 0,05, ciing ¢6 khi chon tdi mic 0,01 hay 0,001,

(Gia tri toi han chia mién gia tri cua dai luong nglu nhién thanh hai mién:
mién c6 gia tri Ung véi xac suit 16n 1 — o la mién gid gia thiét H,, mién c6 gia tri
ung vol xac suit bé a la mién bac gia thiét H,. Tuy theo gia tri tinh dudc cta dai
lugng ngau nhién thugc mién nao ma quyét dinh két luan bai toan kiém dinh.

5. CAC XAC SUAT CUA BAI TOAN KIEM DINH

= H, dung

Gia tri cua dai lugng ngau nhién thude mién git gia thiét. Xac suat gid gia
thiét khi gia thiét diang goi 1a dé tin cay.

Gia tri cua dai lugng ngau nhién thuéc mién bac gia thiét. Xac suat bac gia
thiét khi gia thiét ding goi 1a nguy hiém loai I hay sai 1am loai I. Do H, dung, sai
lam loai I chinh 1a a, con dd tincayla 1 - o.

®* Hy sa

Gia tri cua dai lugng ngau nhién thuéc mién git gia thiét. Xac suat gid gia
thiét khi gia thiét sai goi 1a nguy hiém loai Il hay sai 1am loai II. Ham sai l1am loai
I ky hiéu 1a B.

Gia tri cua dai luong ngau nhién thuéc mién bac gia thiét. Xac suit bac gia
thiét khi gia thiét sai goi la luc ctia kiém dinh. Luc cua kiém dinh bing 1 - B.

* Khi a bé, 1 — a I6n thi B sé l4n.
Néu n du Ién thi o va B sé ¢6 gia tri nho.
Khi n 16n, kinh phi nghién ciu 16n vi vay can chon n, a va B phu hop véi

nhau; khuyén céao nén chon o mic 0,05.
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Bai 3
SO SANH PHUONG SAI, SO SANH TRUNG BINH
cUA HAI BIEN CHUAN

MUC TIEU
1. Gidi duge bai todn so sdnh 2 phuong sai, 2 trung binh.
2. Néu duge ¥ nghia bai toan.

1. SO SANH PHUONG SAl
Nghién cttu dai luong ngau nhién X thu dude day gia tri x,, x, ...X, (1)

Nghién ctiu dai ludng ngéu nhién Y thu duge day gid triy, y, .Y,  (2)

D6 chinh xéc cta cac s6 lidu ctia hai dai lugng hodc dd tan man cua hai day 56
liéu cua hai dai lugng ¢6 nhu nhau khéng ?

Giai bai toan trén can so sanh phuong sai cua hai dai lugng ngau nhién X va Y.
1.1. Tinh tham s6 mau
* Tinh tham s6 méiu cta day (1) : X+s,_ v6in da biét.

= Tinh tham s6 méu cua day (2) : Y+s, véi m da biét.

1.2. Cac budc cua bai toan

* Pua ra gia thiét Hy: DX =DY va H;: DX # DY.

» Kiém tra diéu kién: Dai lugng ngau nhién X chua‘in; Pai lugng ngau nhién
Y chuan.

» Tinh gia tr1 F.

o a0 22 _
Giasu s, >80 By =

(3)

el W
Ao BN o O]

* Tra bang

F., .., trong (3) 1a gia tri cha dai lugng ngau nhién tuan theo quy luat Fisher
— Snedecor véin — 1 va m — Lbac iu do.
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Tra f(n = 1; m — 1; 0,05) trong bang quy luat Fisher—Snedecor, n — 1 tra d ¢ot
n; vaco thé ndi suy, m — 1 tra ¢ hang n, va lay gia tri gan nhat.

» Két luan
Fiot.m-1 ST(n=1,m-1:0,05): chdp nhan gia thiét H,.
Foot mot > f(n=1,m=1;0,05) : bac bo gia thiét H,, chdp nhan d6i gia thiét H;.
Tu két luan trén suy ra y nghia cta bai toan.
Vi du

Do duong kinh cua vién thudc (mm) do hai may thudc hai loai dap ra, thu
dudc s6 liéu sau:

Mayl X: 5,04 5,69 5,62 5,80 5,67 5,52 5,77 5,65
May Il Y: 5,64 5,42 5,58 5,52 5,29 5,50 5,67 548 5,32 5,44

D6 chinh xac cua hai may ¢6 nhu nhau khéng ?
Giai
1. Tham s6 mau cua hai day s6 liéu

n=8  X+s, =5658+./0,0098.
m=10, y*s, = 5486+/0,0156.
2. So sanh hai phuong sa1
» H,: DX =DY H. : DX # DY
* Piéu kién
Gia su X tuan theo quy luat chuan.
Gia su Y tuan theo quy luat chuan.
* Tinh F

F = Sy 1.59.
0,0098

» Két luan

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

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

= % [3,73 + 3,63] = 3,68.

6-XSTHONG KE (BYT)
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Két luan: 1,59 < 3,68 : chidp nhan gia thiét H, nghia la hai phudng sai nhu
nhau. Hai may ¢6 d6 chinh xac nhu nhau.

2. SO SANH HAI TRUNG BINH LY THUYET

Khi nghién ctiu thuong gap bai toan: gia tri trung binh cua nhém nam X c6
bang gia tri trung binh cia nhém nit Y khong ho#c gia tri trung binh cua nhém
diéu tri cach mét X 6 bang gia tri trung binh cua nhom diéu tri cach hai Y khéng.

Giai bai toan, ¢an so sanh gia tri trung binh ly thuyét cua hai nhom.
2.1. Tinh tham s6 mau

T hai day s6 liéu thu dude n gia tri cua dai lugng ngau nhién X va m gia tri

cua dai lugng ngau nhién Y, can tinh X4s, va ys .

2.2. So sanh hai trung binh ly thuyét

* Dat gia thiét Hy: MX = MY.
Dit gia thiét dé1 lap H;: MX>MY (Truong hop 1)
hoac MX # MY (Truong hop 2)

* Kiém tra diéu kién:

Dai lugng ngau nhién X chuan.

Dai lugng ngdu nhién Y chuan.

®* Tinh gia tri T.

Cong thice tinh T phu thudce vao gia tri DX, DY cua hai dai lugng X va Y co
biét khong.

4

2.2.1. Biét DX, DY: DX =0,, DY-=o;

(1.1)

T la gia tri ctia dai luong ngiu nhién chuan tac.
» Két luan:

Tra gia tri téi han t(o) tng véi (Truong hop 1) hoidc t(a/2) iing véi (Truong hgp
2) trong bang chuan, lay o = 0,05.

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

Ngugc lai T > t(a) hodc t(a/2): bac bo gia thiét Hy, chdp nhan déi thiét H; .
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2.2.2. Khéong biét DX, DY, nhung gid thiét rang DX = DY

TmlB 12)

| -
Syf 4=
n m

Trong (1.2) s* 1a phuong sal mau chung cua hai day sé liéu.

n m
) 0
(x; XY+ ) (y;-Y) 5
2 § -,_Zly ’ (n—l}s:+(m—l)s§ :
ol I, L. TS — et ., e R TR \2)
» Két luan:

T 1a gia tri cua dai lugng ngau nhién c6 quy luat Student véi n + m — 2 bac tu
do. Tra gia tri t(n + m —2; a) hoac t(n + m —2; a/2) trong bang Student.

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

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

2.2.3. Khéng biét DX, DY

(1.3)

» Két luan:
T la gia tri cua dai lugng ngau nhién xap xi Student, khi d6 gia tri gan dung
1 (o) duge tinh theo cong thic:

sil(n -l +s§l(m ~1;a)
o) = = (3)

Sy +S)’

t(at/2) tinh tuodng tu (3).
Khi T < 1 (o) hodc 1 (/2): chap nhén gia thiét H,.

Ngugc lai T > t (a) hoac t (a/2): bac bo gia thiét H, chap nhan déi thiét H,.

Vi du
1. Goi X la duong kinh cac vién thuée do may I dap cé két qua:

n=48 xts, =5,658+ 40,0098.

Go1 Y la duong kinh cac pién-thude-do-may-H-dapcd két qua: m = 10;
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y+s, = 5,486 + /0,0156 .

Pudng kinh trung binh cta cac vién thude do hai may dap ra co nhu nhau
khéng?
Giai:
= H,: MX=MY, H;: MX # MY.
* Diéu kién
Pai ludng ngau nhién X tuan theo quy luat chuan.
Pai lugng ngau nhién Y tuan theo quy luat chuan.
® Tinh T
Theo két qua so sanh phuong sai ¢ trén, ta c6 phudng sai ctia bién X va bién Y
]a nhu nhau, nén can tinh phuong sai chung cua hai bién.
F o (8 —1)0,0098+ (10-1)0,0156
8+10-2
_5,658-5,486

0,1143\]1- g
8 10

=0.1143%,

| =3 173,

= Két 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 bd gia thiét H,. Trung binh hai day so liéu khac
nhau mic 99%.

Pudng kinh trung binh cta cac vién thudc do hai may dap ra la khac biét co y
nghia théng ké. Khong nén dang hai may dé dap céc vién thudc. Néu can dung ca
hai may thi phai chinh may.

2. Dinh lugng Protein toan phén trong huyét thanh bénh nhi suy dinh dudng
trude didu tri X va sau diéu tri Y, thu dugc s6 liéu sau:

X/l 55,8 53,3 30,1 51,0 37,8 68,6 57,7 59,1 494 354 53,4 42,7
21,2 28,3 57,3 42,4 614

Y(g/l) 60,4 58,7 28,9 480 39,7 688 57,56 70,4 56,8 40,6 573 44,3
32,2 47,7 77,0 bo,1 66,1

Phuong phap diéu tri c6 hiéu qua khéng ?
Giai

* Tinh tham s6 mau
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Trude dicu trin =17, x+s_ = 47,35 + /173,6564 .

Sau diéutrim=17. v T, =035t JiTQ,U‘)Zi .

H,: MX=MY.  H,: MX < MY.
* Piéu kién ;
Gia su dai luong ngau nhién X tuan theo quy luat chuan.
€a s dai lugng rgiv nhién Y tuén theo guy luét 2kuan.
= Tinh T
(i st hai phuong sa1 nhu nhau, can tinh s°,

i CD173.6564 4+ (17 - 1)182.0925
2 (7-DN173.6564+(17 - DI8Z0925 _ o0 o5 — 13,342,

=~
174172
P 2304080 4044
I 1 1
1.8 4
M1 17

= Kot luan

Tra bang Student t(17 + 17 =2; 0,05) = t(30: 0,05) = 1,697.

T = 1,344 < 1.697. Gilt gia thiét muc 95%.

l.uong Protein toan phan trong huyét thanh bénh nhi trude va sau diéu tri
nhu nhau. Phuong phap dic¢u tri chua thit su hiéu qua.

Chu y: Khi quan niém xac sudt la gia tri trung binh cua cac tan suét thi cé
thé ap dung thuat toan so sanh hai trung binh dé so sanh hai ty 1é,

3. Piéu tri phuong phap I cho 405 bénh nhan ¢é 328 nguai kho.

Diéu tri phuong phap 1T cho 155 bénh nhian ¢6 122 nguoi khoi,

Ty 1¢ khoi cua hai phuong phap ¢6 nhu nhau khong?
Giai

* Tinh cac xac suat

Coi xac suat khoi cua phuong phap ['lap, PA)=0,5

Goi xac sudt khoi cua phudng phap [T1ap, p, = L. 0.781 -
l T 155

Ky hiéu n, = 405; m; = 328

1
J

L

Na= 199; m, = 12

" H,:p; =ps,Hy:p, # Py



« Diéu kién n,, n, du 16n.
» Tinh T

m, _m, 328 122

T = n__n y 405 155
fml-_l—_m_;_(l_ml__f_m;_)(1 X, \/323+122 i 1 1

\ n,+n, n+n, n; 1, 405+155 405+155° 405 155

= 607

)

véi n,, n, du 1én, T 1a gia tri cua dai luong ngau nhién chuan tac.
» Két luan
Tra bang chuan tac t(0,05/2) = 1,96

Do T = 0,607 < 1,96 dan dén chap nhan H,. Ty 1é khoi cua 2 phuong phap diéu
tri nhu nhau.

» Chua y: Dat H, : p, > p, thi gia tri t61 han tra t(a).

3. SO SANH TUNG CAP

Trén moét déi tugng nghién cdu cd khi thu duge hai gia tri cua cung mot dai
lugng. Can nang cua tré suy dinh dudng truéc va sau di€u tri, duong huyét cua
bénh nhan dai thao dudng trudc va sau diéu tri... 1a mét cdp gia tri cua cing mot
dai lugng. S& liéu cua n dé1 tugng nghién cltu la n cap gia tri (x;,y;) 1= ILn.

Phén trén dua ra phuong phap so sanh hai trung binh cua hai dai ludng, phan
nay tién hanh so sanh cip hay con goi la so sanh hiéu.
3.1. Tinh tham s& mau

Gia su hau hét cac gia tri y, 16n hon x,, khi dé dat Z =Y — X, nhu vay c6 n gia

tri z;, z; =y;-X;, i=Ln.
Tit cac gia tri z; tinh cac tham s6 mau z va si ;
3.2. Cac buéc
= H,:MZ=0, H:MZ>0 (1)
hoic MZ = 0. (2)

= Diéu kién:
Gia st dai luong ngiu nhién Z c6 quy luat chuén.

* Tinhgiatri T.
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2] |7V
(e e (3)

S, b

:

T la gia tri cua dai luong ngau nhién ¢6 quy luat Student véi n — 1 bac tu do.

» Két luan:

Tra bang Student t(n — 1; ) Ung vai (1)

hoac t(n — 1; ¢/2) Ung vai (2).

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

Nguge lai T > t(n — 1; «) hodc t(n — 1; w/2): bac bo gia thiét H, chap nhan déi
thiét H,. '

T két luan cua bai toan kiém dinh suy ra y nghia y hoc.
Vidu

1.Goi X 1a ludng Protein toan phan trong huyét thanh bénh nhi suy dinh
dudng trudc diéu tri. Goi Y 14 luong Protein toan phan trong huyét thanh bénh nhi
suy dinh dudng sau diéu tri. Z 1a luong Protein toan phan trong huyét thanh bénh
nhi suy dinh dudng tang lén sau diéu tri. Nhuvay Z=Y — X.

Tu 17 cap gia tri trude va sau diéu tri (Vi du 2.2 6 phan truéc), suy ra Z nhan
cac gia tri sau:

Z(g/l) 4,6 54 -1,2 =30 1,9 0,2 -02 11,3 7,4

5,2 3,9 1,6 11,0 194 197 12,7 4,7

Sau diéu tri lugng Protein toan phan cé that su tang lén khéng ?
Giai

= Tu day s6 liéu tinh duge cac tham sé mau:

n=17; zts, = 6,153+ 6,694 (g/l).

* H,: MZ=0, H;: MZ > 0.

= Diéu kién:

Gia st dai ludng nglu nhién Z c¢6 quy luat chuan.

* TinhgatriT.

o 615317

=3,790.
6,694

» Ké&t luan:
Tra bang t(17 — 1; 0,05 (GIS4E: Y7 ~'=0,01)= 2,583,
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T > t(16 ; 0,01): bac gia thiét H, mic 99%, chap nhan H, Vay lugng Protemn
toan phan that su c6 tang 1én sau diéu tri. Phuong phap diéu tri mang lai hiéu

gua cao.
2. Do gia tri p dong thai tai hai diém trén co thé 12 nguoi bénh, Got Z la hicu
gitia diém I va diém II, thu duge két qua sau:
Z 0,012 0,002 0,006 0,027 005 0,015
0,001 0,003 -0,016 -0.007 0,003 -0.015
Gia tri do dudc tai hai diém c6 nhu nhau khong ?
Giai
* Tinh tham so mau.
=12 Zz|=0.036 Zz_-,z:U.UUI?IE
zts,=0,003£0,012.
* H,:MZ=0, H: MZ=0.
* Piéu kién:
7 1a dai luong ngiu nhién ¢6 quy luat chuan.
* Tinh gia tri T.

p 00032 oo

0,012
T la gia tri cua dai lugng ngau nhién tuin theo quy luat Student vér 11 bac
tu do.
o Két luan
Tra bang Student, t(11; 0,05/2) = 2,201
T < t(11; 0,05/2): giti gia thiét H,. Khong c6 su khac biét gitta hai gia tri do

dudge tal hai ndi.
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Bai 4
SO SANH CAC TRUNG BIiNH CAC BIEN CHUAN,
KIEM DINH GIA TRl TRUNG BINH LY THUYET

MUC TIEU
1. Giai duge bai toan so sdnh cdc trung binh va kiém dinh MX = u,.
2. Tinh duoe sai lam loai I1.

[. SO SANH CAC TRUNG BINH CAC BIEN CHUAN (Phan tich phuong sai)

Nehién cdtu k nhom tuong Gng k dai luong. thu dude bang gia tri saw

£ ot Wi
X %i K Xih

Xy Naposaend ST X4}
\I '\L_: ..\'”.._.._....._‘{IL
'\u.l Mo M | ""'v‘nik

oot trung binh cua k day ¢o nhu nhau khong ?

1.1. Tinh 5 va §°

I n k.,
) s B ! LR ) —— . I B,
N = :}__n.: N =" -Z.\]j j=1.k X = \ Z Xy
) N ST
k. n i ", "!: kn, 2
e it o . .
A= 2 X Bw ) — Z "*u‘ L Z Xij
Jad =1 Myl =] N So
! { b \ }1 J
-y B=C ~ A-B
iy, S e S g T
k-1 N -k
1.2. Cac bude kiém dinh
= (o thiét va doi thet
Hy i MX; = MX- = - MX L

H, : Cic MX, khong J@8uagii A 5ivh W
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* Diéu kién
X,. X1, ... Xi la k dai luong ngdu nhién chuan.
= Tinh F

2

I wi

Fean-k =

e

F 1a gia tri caa dai lugng ngau nhién c¢6 quy luat Fisher — Snedecor vo1 k - 1
va N — k bac tu do.

= Két luan

Tra bang Fisher - Snedecor gia tri f(k - 1: N~ k: 0.05)

Khi F < f(k — 1: N - k; «): chdp nhan gia thiét H,.

Nguge lai F > f(k — 1; N - k; «): bac bo gia thiét 1. chap nhan dé thiét H,.

Vi du
Theo déi thoi gian khoi (ngay) cua ba nhém bénh nhan diéu tri bang ba cach
thu duge bang so6 liéu sau:

X, 10 12 T| 14 11 i 13 12

% 20 18 19 12 { 14 16 15 18
St Y B . . S | o

X 4 6 7 5 _L 8 6 7

Thoi gian khoi trung binh cua ba cach diéu tri ¢6 nhu nhau khong ?

Giai
1. Tinh cac tham s6 3 va s’
i % X? % X3 X %
e
2 12 144 18 324 6 36
: et 7 e
4 11 121 12 144 5 25
5 13 169 = 14 196 8 64
6 12 144 16 256 6 36
i ] T =
8 18 324 | N
5 72 | [T 132 230 43 275
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X 12 16,5 6.14

gt 1,4142% 9 pREa 1.3452¢
- " 1 =
N=6+8+7=21 N=-—-—(72+132+43)=11.76.

2}

A= 874+ 2230+ 275 = 3379

[

| b
i 217- 2
s et

- : = 3306.1129
(‘l I !

>
C=(72+132 +43) 7 x —- = 2905.1905
24

5= 51_—1[:5306.1 129-2905.1905] = 2001762,
53=?]_-5133?9--33{}6,|4:9] = 4,0476.
2. So sanh cac trung binh
= (4 thiét va déi gia thiét

H,: MX, = MX, = MX;

H, : Cac MX, khéng ddng thoi bing nhau
* Diéu kién

X, X5, X5 la cac dai luong ngau nhién chuan.
* TinhF

i
Fo 2004762 o oo

4,0476

F la gia tri cua dai luong ngau nhién cé6 quy luat Fisher — Snedecor véi 3 — 1
va 21 — 3 béc tu do.

= Két luan

Tra bang Fisher — Snedecor f(2 ; 18 ; 0,05) = 3.55.

F>f(2 ; 18 ; 0,05): bac bo gia thiét H,, chap nhan dé1 thiét H, .

Thoi gian khdi trung binh cua ba cach diéu tri khong nhu nhau. Cé cach diéu
tri khoi nhanh, ¢6 cach diéu tri lau khoi.
2. KIEM DINH GIA TRI TRUNG BiNH LY THUYET

Gia su dai luong ngdu nhigaXeogusriugr cheim vol tham s MX = .
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Po n gia tri cua dai lugng ngau nhién X thu dude x;, X>..... X,,. Tu n gia tri
cua X tinh duge tham =6 mau X+s_.

Vai dav so Lhi¢u thu duoe MX = p,, co dung khong ?

2.1. Cac buéde kiem dinh
* Dat gia thiét va doi thiét
H,: MX=p,, H;:MX>yp, (Truong hap 1)
hoac MX = p, (Truong hgp 2)
» Picu kien cua kiém dinh
Dai ludng ngau niién X tudn theo quy luat chuan Ni .07 ).
= Tinh T,
2.1.1. Biét DX = o°
3wl

.I.

o]
Jn

T la gia tri cua dai luong ngau nhién tuan theo quy luat chuan tac,

= Kot luan

Tra gia tri 161 han () dng véi (Truong hop 1) hoac tw/2) ung vor (Truong hgp 2).
Khi T < t(«) hoac t(w/2) : chap nhan gia thiét H,,.

Ngude lai T > t(a) hoac tw/2): bic bo gia thiét Hy,, chdp nhan déi thiét H,.
2.1.2. Khong biét DX

X~ o
5

Jn
T 1a gia tri cua dai lugng ngau nhién tuan theo quy luat Student vér n -1 bac
tu do.

T =

» Két luan

Tra t(n — 1; w) Ung vc’ji‘{'l‘ru‘ﬁng hop 1) hoac t(n — 1; w/2) ung voi (Truong hap 2).
Khi T € t(n - 1: u) hodce t(n ~ 1; &/2): chap nhan gia thiét [1,,.

Ngudge lar T > t(n — 1: @) hodc t(n — 1: a/2): bae bo gia thiét H,,. chap nhan dé

thiét H,.

25,



22, (' 1¢ xac sudt cua bai toan kiém dinh

Khi tién hanh bai toan kiém dinh gia thiét thong ké, két luan cua bai toan
I-¢m dinh dung hayv sal phu thude vao H,, ding hay sai. Trong phan nav can xét
cie xac suat hén quan téi kiém dinh. Bai toan duge giai véi gia thiét;

Hy: MX =, ¢ Hy: MX # p, va biét DX = o,

2.2.1. Gid thiét H,: MX = y, dung

» 'T'<ia/2;: il gia thict H,,.

Xac suat gid gia thiét H, khi H,, dung goi 1a dd tin cay.

IT| > t(ee / 2) bac gid thiét H,,.
Xac suat bac gia thiét H, khi H,, ding goi la nguy hiém loai [ hay sai lam loai 1.

Do H, ding cho nén sai lam loai I 1a @ va dé tin cay la 1 — . Nhu vay chon «
trong bai toan kiém dinh chinh 1a 4n dinh sai lam loai 1.

2.2.2. Gia thiét H,: MX = p, sai. Khi dé gia su MX = ;1 ding
IT|<t(o/2): gilt gia thigt H,.

Xac suat gid gia thiét H, khi H, sai goi 1a nguy hiém loai II hay sai lam loai

II Sailam loai I1 ky hiéu 12 B va phu thuéce vao ut cho nen viét la ().
|IT| > (e / 2) bac gia thiét H,,.
Xac suit bac gia thiét H, khi I, sai duge goi 1a luc cua kiém dinh.
2.2.3. Tinh B(p)
B(w) = P{|T| < t(a/2)} = P{-t(a/2) < ; 0 <t /2))

Jn

+l|:(1/2)6

<X < =ik )
\E— X =My \/Hi

Dé tinh xac suat trén, ta thita nhan dinh ly sau:

=Pluy ~t(a/2)—=

Gia su X,, X5, ... X, 12 n bién chuan déc 1ap c6 cing MX; =p va DX, =g°

i = 1..n, thi X la dai luong ngiu nhién chuan véi tham s6 MX = p va
2

DX =% trongds X =YX
n 0
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o G
p.,+l(uf‘3}\/_ ~ 1L Ho—Ha/2) —-p
11

M.

|
) l'\ J

foir {

=1 ﬂm”_“}ﬁiufﬂ))—ﬂ‘
Lo ‘

Vay puo =11

a /D

Jn
_}_E(H”u“)--l((:r_fj) ‘
9] E

A

2.2.4. Nhan xét
* Khiald = (l-u)T « [i(p]T‘
Chi khi n dd 16n <» u va () s¢ cing nho. Vi vay khuyén cao ldy ¢ = 0,05dé n
va [3(n) vua phai.
i, va p chénh léch it thi () sé lon : nguoe lai i, va p chénh léch nhiéu thi
B{w) sé nho.
* Khikiém dinh mot phia véi H, : MX >, thi sai lim loai [l dude tinh nhu sau:

N

vn l
— (i — )+ tw) E
o /

;_.

Bu)=Pl--=<T<stiw)} =11

|
1

» Khi DX khéng biét, tinh gan diang B(u) can thay o bang s, t(w) bang t(n—1:a)
va t(a/2) bang t(n—1;w/2).

Vi du

1. Goi X la chiéu cao nam thanh nién (¢cm). Gia su X: N(158.5: 5%). Sau 10 nam,
do chiéu cao 270 nam thanh nién duge két qua X+s,_ = 162,3 + 5,5,

a) Thé hé sau ¢6 thirta nhan MX = 158,5 khéng? Lay a = 0,05.

b) Néu MX = 160 dung, hay tinh 3(160).
Giai

a) Ki€m dinh gia thiét.

* Hyp: MX=1585: H;: MX > 158,5.

* Piéu kién

Pai luong ngau nhién X tuan theo quy luat chuan.

®* Tinh T

(162,.3-15

i e M

:

80, 70 10 188
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» Két luan

Tra bang chuan tac t(0,05) = 1,6149.

T > t(0,05): bac bo gia thiét H, chap nhan déi thiét H,.
Thé hé sau cao hon, khéong thua nhan MX = 158,5.

b) Tinh B(p)

B(160) = 1| Z(158.5-160)+1.6449 | = 1(-3,28) =1-0,99952 = 0.00048.

2. Piéu tra 1600 gia dinh 4 con thu dudgc két qua sau:
X+s, =2,0469 * 1.0333,
trong do X la s8 con trai gia dinh 4 con. Gia st MX =2 va DX =1.
a) S6 lidu trén c6 thita nhan MX = 2 khong ? Lay o = 0,05,
b) Gia sit MX = 2,056 1a gia tri dung. hay tinh B(2,056).
Giai
a) Kiém dinh gia thiét
* HyMX=2:H:MX=z2
» Piéu kién: n = 4 qua nho.

* Tinh T

)
T- 9’-9‘-1—":’-9—:—’ - 1600 =1.876.

» Két luan

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

S liéu trén thita nhan MX = 2.

b) Tinh B(p)

B(2,056) =TI( 1?00—[2—2.056)-%1.96}—1'1( I?UU (2-2,056)—-1,96)

= [1(~0,28) [1(—4,2) = [1(4,2)-T1(0, 28)
= 0,999968 -0.6103 = 0,389668
~ 0,39.
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CAU HOI TU LUONG GIA
(Ba1 3 & 4)
Hay chon mot két qua dung.
1. Dinh lugng Protein toan phan trong mau hai nhom tre bi bénh thu dudge két
qua sau:
Nhom | n=206 RpEs, - 1732 1120 mgh.
Nhom 11 m = 31 v £s, =53,5 4 10.49 mg.
(Gia tri trung binh cua hai nhom ¢6 nhu nhau khéng ? Kiém dinh 1 phia, 13y
(= 0.05.
Két qua:
A 2,1448 B. 2.1370 C. 2,1435 D. 2,150 E. s6 khac
2. Piéu tra 53680 ga dinh 8 con, goi X 1a s6 con trai cua gia dinh, thu duge két
qua sau: X+s_=4.11742+1.43786. Biét DX=2, hay cho biét MX=1 ¢6 dung khong ?
Két qua:
A. 18,920 B. 19,237 C. 13,602 [y 13,168 E. sé khac
3. Goi X la lugng Protein trong mau tre bi bénh nhe (mg%), X : N(60; 40,96).
DPinh lugng Protein trong mau cho 69 tré bi bénh trén dude két qua
Xts, =61,2+6.6, néu MX = 60 la sai, hay tinh [3(62). Kiém dinh 1 phia, 1ay « = 0,05.
Két qua:
A. 0,1711 B. 0,8289 C.0,999.968 D.0,2611 E. s6 khae

4, Xét nghiém Cholesterol toan phan (X:mmol/l) cho 2 nhom tre thu dude
két qua:

Nhém I X, n=48 X, ts, =3,40 + 0,65
Nhom IT X, m=52 X, s, =3,82+0,72

Gia su X:N(3,50: 0,4624). Ludng Cholesterol toan phan trung binh chung cua
hai nhém ¢6 khac biét véi hing sé da cho khong? Kiém dinh 1 phia, 14y o = 0,05.

Két qua:
A. 1,6058 B.1,6176 . 1,748 D. 1,7285 E. s6 khac.
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Bai 5
SO SANH CAC TY LE VA KIEM BINH TiNH DOC LAP

MUC TIEU

1. Giai dugce bai todn so sanh cde ty 1¢, kiém dinh tinh déc lap bang thudt
todn 3 thuong gdp.
2. Néu dudc y nghia cta cde bai todn.

Trong nhiéu nghién citu thuong gap cac cau héi nhu ty 18 khéi ciia cac phudng
phap c¢6 nhu nhau khéng hay ty 1& mac bénh ctua cac dia phudng c¢6 nhu nhau
khoéng ho#c ty 1& méc bénh B c6 phu thudc vao su nghién thuée 14, phu thude vio
gid1 hay phu thudc vao nghé nghiép khéng ...

Néu ty 1é khoi cua cac phudng phap nhu nhau nghia la ty 1é khoi khéng phu
thudc vao phuong phap hay ty 1& khoi "déc 1ap" véi cac phuong phap. Nhu vay tu
bai toan so sanh cac ty 1é cling c6 thé dan dén bai toan kiém dinh tinh doc lap giita
cac dic tinh.

Gia s X,, X,, ..., X, 1a k bién c6 quy luat da thiic véi cac tham s6 n va

Py» Poy ..y Py thi

: 2
;—n : x : 2 ;
Q= Z[ p'J la dai ludng ngau nhién cé quy luat y* véi k — 1 bac

Jnp;

tu do.

k (m;-M,)’
Khi dé Q= ZT 1a gia tri ciia dai lugng ngdu nhién trén.

=l i
Cac bai toan néu trén c6 thé giai bang kiém dinh 2
1. CAC BUGC
* Gia thiét H,
Hodc cac ty 1é nhu nhau
Hoac hai dac tinh déc lap:
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» D&i gia thiét H,

Hodc cac ty 1€ khong nhu nhau

Hoéc hai dac tinh khong doc lap.

» Diéu kién

TAn s6 xuat hién cua cac hién tugng : m; hay m; > 5 hay 16n hon 10 cang tot.
Cac ddi tuong nghién ctiu phai thuan nhat.

« Tinh Q

2
Céac gia tri phan phéi thanh k hang : Q; = iﬂh—;—mﬁll :
i= i
trong d6 m, 14 tdn sé thuc nghiém, M, tuong ing la tan s6 1y thuyét.
Q, 1a gia tri cha bién y* véi k — 1 bac tu do.
k1 (i -M,)°
Cac gia tri phan phéi thanh k hang, 1 ¢6t : Q, = Z —iﬁw—i- ,
ij=1 1)
trong d6 m; 14 tan sé thuc nghiém va M;; tuong tng la tdn s6 ly thuyét.
Q, 1a gia tri cua bién x* véi (k — 1)(1 - 1) béc tu do.
= Két luan
Tra gi4 tri t6i han q(k — 1; 0,05) hoac q((k — 1) — 1); 0,05) trong bang x° véi
bac tudon=k -1 hoicn = (k- 1)(1 - 1) va p hay o = 0,05.
Gia si Q, < q (k — 1; 0,05) : Chap nhén gia thiet H,,
Nguge lai Q, > q (k — 1; 0,05) : Bac bo gia thiét H,, chap nhan doi thiét H,.
Tuong tu Q, < q ((k — 1)(1 - 1); 0,05) Chap nhén gia thiét H,,.
Q, > q ((k — 1)(—1); 0,05) : Bac bé gia thiét H,, chdpnhan déi thiét H,.

Trén cd sé két luan cua bai toan kiém dinh, can suy ra y nghia y hoc.

2. CAC BAI TOAN

2.1. Bai toan 1

Theo d&i 50 tré sd sinh thay 20 tré gai ra doi. S6 con lai 1a tré trai. Ty 1é sinh
con gai bang 0,5 ¢6 dung khong?
Giai

Néu ty 1é sinh con gai bing 0,5 thi ty 1é sinh con trai ciing bang 0,5. Ky hiéu T
la trai, G la gai va HT: Hiéntuong:
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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, =50x 0,5 =25
M, =np, =50x 0,56 =25

HT mo M| (m- MM
G 20 2% 1
T 30 25 1

50 50 2

» Két luan

Bactudo:2-1=1;q(1;0,06) = 3,841.

Q =2 < 3,841 : giti gia thiét H,. Vay P(G) = 0,5.

Nhan xét : m(G}:E:(}A, m(T)zg-Q:O,é
50 50

Két luan cua bai toan kiém dinh la ty 1& 0,4 va ty 1& 0,6 duge “xem 13” nhu
nhau. Piéu nay chua duge thoa dang. Khi n tang lén két luan cua bai toin sé
thay doi.

2.2. Bai toan 2
Diéu tri mot bénh bang hai phudng phap (FF) thu duge két qua (KQ) sau:
(K : khoi, D : dg, TB : that bai)

o KQ K ) T8 Mo
| 230 40 50 320
I 76 12 e 95
| mo 306 " 52 57 | 415

Hai phuong phéap diéu tri ¢é hiéu qua nhu nhau khéng?
Giai |
= H,: Hai phuong phap diéu tri hiéu qua nhu nhau.
H, : Hai phuong phap diéu tri hiéu qua khong nhu nhau.
= Diéu kién :
m; > 5 V1 .

Dam déng bénh nhan diéu tri-hang hai cach,thuan nhat.
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*» Tinh Q

. 2 e mj X My;
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
23 (m,, - M.)°
Q=3 =M _4 292487
M
» Két luan

Bactudola (2-1)(3-1)=2. q(2; 0,05) = 5,991.
Q < p(2;0,05) : gitt gia thiét H,,.

Hai phudng phap diéu tri hiéu qua nhu nhau.

Tinh theo céng thdc tinh nhanh, Q = 4,292.645. Su khac biét giia hai két qua
tinh 1a khong dang ké.
2.3. Bai toan 3

Diéu tra tinh hinh méc ba bénh (B) B,, B,, B, tai hai phan xuong (FX) I va Il
cua nha may X thu dude két qua sau:

EX g B, B, B, Mo
| 588 369 89 1046
I 304 171 50 525
Mo 892 540 139 1571
Ty 1é ba bénh tai hai phan xudng c¢6 nhu nhau khong?
Giai
= H,: Ty lé ba bénh tai hai phan xudng nhu nhau.
H, : Ty 1é ba bénh tai hai phén xuéng khac nhau.
» Diéu kién :
m; > 10 Vi,) .
Piéu tra tit ca cong nhan cua hai phan xudng
* Tinh Q
Dya vao H, suy ra M;; = —"“—'—mm:moj
M,, = 593,91 M, = 359,54 M,, = 92,55
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M,, = 298,09 M,, = 180,46 M,, = 46,45.

=

25 (m =g MIJ)

Q= .
.le M;;

=1,328

» Két luan
Bac tu do bang (2-1)(3 - 1) = 2; q(2; 0,05) = 5,991.
Q < q(2;0,05) : gitt gia thiét H,,.

Ty 1é cac bénh B,, B,, B, 6 hai phan xudng nhu nhau.

Dé tra 16i cau héi ty 1é méc cac bénh tai hai phan xudng c¢6 nhu nhau khéng,
bai toan chi dudc giai trong truong hop dic biét.
2.4. Bai toan 4

Theo doi phuong phap diéu tri ngoai khoa cai tién trong 10 nam, thu dudc
bang s6 liéu sau:

Nam_’_
193 4567 8910 3
KQ
T 31 71 58 160
T 16 25 6 47
3 47 96 64 207

Ty lé tot cua 3 nhém ¢6 nhu nhau khéng?
Giai

= H,: Ty lé tot cua ba nhém nhu nhau.

H, : Ty 1é tét cia ba nhém khac nhau.
* Diéu kién:
m; > 5 V i,j . Cac nhém bénh nhan thuan nhat.
* Tinh Q

_ & (my -My)°
< 'I-J'Z=I iJ

» Két luan: Bac tudo bang 2. g (2; 0,05) = 5,991.

Q > q(2; 0,05) : bac H,, chdp nhan H,.
Ty 1é tét cua 3 nhém tuong tng véi 3 thai ky khéng nhu nhau.

=10,531

Chu y: Tt nam 11 trd di phuong phap cai tién cé ty 1é tdt trén 90,625%
(58/64).
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2.5. Bai toan 5

Chan doan bénh cho 1000 ngudi tai cong dong, ty lé méc bénh bang 2,5%.
Dung mét phan dng chan doan, phan ung c¢6 dé nhay bang 0,8 va xac suat dudng
tinh cia nhém khéng bénh bang 0,08. D6 nhay va dé dic hiéu cua phan ung cb
nhu nhau khong?

Giai
= H,:P(A/B)=P(A/B) hay P(D/B) = P(D/B)
H, :P(A/B) # P(A/B).

| oo
B 20 5 25
B 897 78 975
|___ ¥ 917 83 1000 _|

= Diéu kién:
m; = 5V 1,).
* Tinh Q
Q=4,612.
= Két luan:
q (1; 0,05) = 3,841. Q > g(1; 0,05).
D6 dac hiéu cao hon han d6 nhay. Néu phan ting khéng dit, nén dung dé chan
doan phan biét ¢ cong dong.
2.6. Bai toan 6

Diéu tra mét dam doéng ngudi nudc ngoai véi hai dic tinh mau téc (MT) va
mau mat (MM) thu dudc s6 liéu sau:

Bac tu do bang 1.

MT
Den Hung Nau Bach kim M
MM
Xanh 35 19 36 25 115
Ben 14 14 16 10 54
M 49 33 52 35 169

Hai dac tinh di truyén cé déc 1ap v6i nhau khéng?

Giai

* H,: Hai déc tinh di truyén déc lap nhau.

H, : Hai d4c tinh di trugén-khong doe |agnhau,
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* Piéu kién: me2 10 V1.

1]

* Tinh Q
o T Mjp X My,
Tu gia thiét H, suy ra Mz =
n

M,, = 33,343 M,, = 22,456 M,, = 35,385
M,, = 15,6567 M., = 10,544 M,, = 16,615

2.4 (m;; - M, )

Q=) ——L_=2140.

i.J=1 M, ij
» Két luan
Bac tu do bfang (2-14-1)=3. q (3; 0,05) = 7,815

Q < g (3; 0,05): gilt gia thiét H,.

Hai dic tinh di truyén déc lap nhau.
3. CONG THUC TINH NHANH
3.1. k, 1 16n hon hoéac bang 2

K!I (m.. — M..)2 k.l 2
Q:Z““um_u)_n[z _"1__1}

ij=I ij ij=1 Mig XMy,

0= 3 (my - M) )’ zl:(mljxmzu*mzj"mm)z
M

i,)=I ] j =1

My; XMy XMy,
Ap dung véi s6 liéu bai toan 6

(35x54 -14x115)? . (25%54-115x10)°
49x115x 54 35x115x%54

Q=

2.2 - 2 2
Q:Z (m;; — M) _ (my; xmy; —my, xmy,)".n
M;; My X Myp X My XMy,

Vi du

=2.139 = 2,140.

M,, = 23,817
M,, = 11,183,

Quan sat cac cay vdi hai dac tinh mau hoa (H) va dang 1a (L) thu dudc sé

liéu sau:
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H , ) |
Do Hong Mg
L
Phéng 328 122 450
Nhan 77 33 110
my; 405 155 560

Hai dac tinh di truyén cé doc lap khéng?
Giai
* H,: Hai déc tinh di truyén doc lap nhau.
H, : Hai d4c tinh di truyén khéng doc lap.
= Diéu kién : m; > 10 Vi,j .

Khéng c6 loai cdy nao trong nhém nghién citu chét non.

.* TinhQ
2
Q=(328x33 122x77)° x 560 _ 5o
450x110x405%155
22 (m;;-M;)”
Chay: Q=) —1—1—=0,3685.

» Két luan
Bac tu do bang (2 -1)(2-1) = 1. q(1; 0,05) = 3,841.
Q < q(1;0,05) : Hai dic tinh di truyén doc lap v6i nhau.

CAU HOI TU LUJNG GIA
Hay chon mét két qua dung.
1. Nam 1998 ¢6 8110 ngudi ngd déc cdp, trong dé ty 1é tit vong bing 3,76%.
Nam 1999 c6 8339 ngudi ngd doc cdp, trong dé ty 1é tii vong bang 3,02%.
Ty 1é tit vong cia bénh nhan ngd doc cip trong 2 nam cé nhu nhau khéng ?
Két qua:
A. 6,8603 B. 3,8049 C. 5,0431 D. 6,9413 E. s6 khac

2. Ty 1é bi bénh tai 1 bénh vién bing 0,24. Chan doan bénh cho 1000 ngusi bdi
phudng phap I, phuong phap I ¢6 d§ nhay bing 0,875. Chan doan bénh cho 1000
nguoi bdi phuong phap 11, phuong phap II c6 dé6 nhay bang 0,775.

D6 nhay cua 2 phuong phap¢énhumbau khéng ?
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Két qua:
A. 1,4545 B. 34,6320 C. 6,0606 D. 83117 E. s6 khac

3. Mét phan dng c6é xac suat duong tinh bang 0,89, xac suat sai bang 0,1 va
xac sudt bi bénh cua nhém dung bang 0,9. Dung phan tng chan doan cho 400
nguoi. Gia tri duong tinh cua phan {ng c6 bang gia t1i 4m tinh cta phan tng
khong ?
Két qua:

A. 125,0177 B. 36772 C. 147,2072 D. 5,9800 E. s6 khac

4. Ty 1é chét chu sinh cua 3 dia phuong A, B, C tuong ting bang 18/1000
20/1000 10/1000. Xac suét chét chu sinh cua 3 dia phuong ¢6 nhu nhau khéng ?
Két qua:

A. 3,500 B. 3,5569 C. 3,4537 D. 0,0569 E. s6 khac.
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Bai 6
KIEM DINH QUY LUAT XAC SUAT CUA PAI LUGNG
NGAU NHIEN

MUC TIEU
1. Gidi dwoe bai todn kiém dinh quy ludt chuén.
2. Gidi dwoe bai todn kiém dinh quy ludt nhi thic.

Trong bai nay trinh bay cach tién hanh kiém dinh %* xem dai lugng ngau
nhién X ¢é6 quy luat chuan, cé quy luat nhi thic hay ¢6 quy luat xac suat nao day
khéng. Ngoai kiém dinh quy luat chuan theo kiém dinh y? cung c6 thé kiém dinh
quy luat chuin theo Kolmogorov hoac cac kiém dinh gan ding khac.

1. KIEM DINH QUY LUAT NHI THUC CUA DAI LUONG NGAU NHIEN X

1.1. Cac budc
* H,: X tuin theo quy luat nhi thic véi tham sé n va p.
p ¢6 thé cho trude hoac ude ludng bdi o,
H, : X khéng tuan theo quy luat nhi thic véi tham sé n va p.

* Diéu kién :

m, > 5; i=0,n. Néu I6p i c6 tAn s6 m, dudi 5 thi ghép 16p nay véi lép ké bén

1

sao cho tan sd cac 16p khéng dudi 5 va san san nhau.

* Lap bang tinh Q

Trudc hét tinh p, . p, :P{X:i}:Cin p(l-p) i=0,n
Tiép theo tinh M, . M, =np, i=0,n
(s = MJ™ )"

Saudotinh Q: Q= Z 7y

|
= Bac tu do

Néu p cho trudc, bac tirdobane (k=1
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Néu udc lugng p bang tan suat tinh tir s6 liéu. bac tu do bang (k—2).

Tra bang %* v6i bac tu do da tinh, 14y o = 0,05.

» Két luan

Q <q(...; 0,05): gitt gia thiet H,,.

X tuan theo quy luat nhi thie vdi tham sé n va p.

Q > q(...; 0,05) : bac gia thiét H,, chdp nhan doi thiét H,.

X khéng tuan theo quy luat nhi thic v3i tham s6 n va p.
Vi du

Goi X 12 sd con trai trong gia dinh 4 con. Diéu tra 1600 gia dmh 4 con thu
duac s6 liéu sau:

x(sd con trai) 4] 1 2 3 4 b #

m(sé gia ﬂinh) | 111 36?’ 576 428 118 1600

Pai lugng ngau nhién X c¢6 tuan theo quy luat nhi thie véin =4 vap = 0,5
khéng?

SRS —— EA— I

Giai
* H,: X nhithtcvéin=4vap=0,5.
H, : X khéng nhi thic véin =4 vap=0,5.
= Diéu kién
m;> 100; i=0.4.
Picu tra hét cac gia dinh 1 con.
= Lap bang tinh Q
= PR =3)=0/x05606""=(,,0,0625
M, = np, = 1600 x p,

1 e S pin e e

i % m, o} M, (m- -M,)?IM.
0 0 111 00625 | 100 | 1210 |
1 1 367 0250 | 400 2,7225
2 2 | s | 0375 | 600 0.96
3 | 3 | 428 | 0250 | 400 | 1986
4 4 118 00625 | 100 3,24
i = 1600 ;!_ 1, 1600 10,0925 B
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4 2
(m; - M,
0= Z:M—_n):m,ﬂqzs:m.o%
i=0 i

* Bic tu do: p = 0,5 cho trude nén bac tu do bang (5—1) = 4
q(4; 0,05) = 9,488.

s Két luan

Q = 10,093 > 9,488. Bac gia thiét H,, chdp nhan déi thiét H,.

X khong tuan theo quy luat nhi thic véin=4 va p =0,5.

Néu 14y p la xac suat sinh con trai tif s6 liéu, dai lugng ngau nhién X sé c6 quy
luat nhi thac véin =4 va p = o(T).

Nhan xét : Kiém dinh dai ludng ngiu nhién X ¢6 quy luat poisson hoidc quy
luat siéu béi ti€n hanh tudng tu trén.

Kiém dinh sé cang dung khi n cang lén.

2. KIEM PINH QUY LUAT CHUAN CUA PAI LUGNG NGAU NHIEN X

2.1. Cac budc

* H,: X:N(u, o9

U va o ? ¢6 thé dude cho trude hodc ude lugng bdi tham s mau.

H, : X khéng chuan véi tham p va o %

* Diéu kién :

Phai chia mién gia tri cua dai ludng ngau nhién X thanh k 16p sao cho k > 4,
tan s6 thuc nghiém cua 18p thit i ti a, , dén o, phai tu 5 trd 1én va tan s6 cac 16p
san san nhau.

* Lap bang tinh Q

Ung véi 16p thit i tit o, dén a,, tinh xac suat theo gia thiét H,.

P{a.-_l<Xsaf}=ﬂ(a'upj-”[ai*'_“J=Pa i=1lk.
8] 4]

Tinh tan sé ly thuyét tuong {ing véi xac suét p, :
M =np, i= Lk«
(m; - M; }'
M.

SaudétinhQ: Q= Z

* Bac tudo
Néu p va o” cho trudc, bae tu dobangl(k +/1}
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Néu udc lugng p va o bing tham s6 mau tuong Ung la X va s?, bac tu do bing

(k-1-2).

Tra bang y* véi bac tu do da tinh, 18y a = 0,05.

» Két luan

Q < q(...; 0,05) : giit gia thiét H,.

Pai ludgng ngiu nhién X ¢6 quy luat chuan véi tham sé p va o

Q > q(...; 0,05) : bac gia thiét H,; chdp nhan H,.

Vidu

Goi X la ap luc dong mach phéi thi tdm truong ngudi binh thudng. Do 30
nguoi, thu dudc s6 liéu sau:

[ x, (mm Hg)

2

3 4

5

;

8

g

5

‘ m; (s6 nguai)

1

4 7

8

5

2

1

30

Pai luong ngau nhién X ¢6 quy luat chuédn véi tham sé p =X va o’ ~ s*khong?

Giai

a) Tinh tham sé mau.

Két qua trong bai tham sé mau la X =5,1;s=1,7 %

b) Kiém dinh quy luat chuén.

* H,: X:N(u o) vdip= X vac’ =g’

H,: X khéng chuan véi p va ¢?.

* Piéu kién

Chia mién gia tri X thanh 4 16p sao cho tan sé 16p khong nho hon 5 va san

san nhau.

* Lap bang tinh Q.

y==iE p=M)-Na)  i=14
(o]

i fo,_ 4+ @ m, t, I1(t) P, M, (m, — M)¥M,
1| —2:35 5 | -094 | 01736 | 01736 | 52 0,0076
2 | 35:45 7 | -035 | 03632 | 0189 | 57 0,2964
3| 45:65 10 082 | 07939 | 04307 |129 0,6488
4| 65+ 8 | 1 0,2061 | 6,2 0,5225

z 30 1 30, 1,4753
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* Bac tudo

Bactudobiang(4-1-2)=1: q(1; 0,05) = 3,841.

= Két luan

Q = 1,475 < 3,841 : giii gia thiét H, : X : N(5,1: 1,.7%).

Nhan xét :

Chia mién gia tri thanh 4 16p véi tan sé mdi I6p khong nhd hon 5 vi vay n > 30,

M&éi cach chia 16p mién gia tri sé din dén két qua Q tinh dude khac nhau, nhu
vay c6 thé lam thay d61 két luan kiém dinh.

Cé thé tién hanh ngudc lai véi cach lam trén nghia la chia 16p cac gia tri cua
dai lugng ngau nhién sao cho tan s6 ly thuyét M, cuia cac ldp bang nhau va khéng
nho hon 5 trén cd sd dé cé xac xuat cua cac 16p bang nhau.

& g ow n n 1 o T
Goisoloplak: ks—=—va p,=— =Lk,
M. 5 k

Xét lai vi du trén:

30 1 —
k<—=6 pi=— 1=16
5 6
» H,: X:N(,1:1,7)
H,: X khéng chuan véi 5,1 va 1,7
* Didukién: M, =25 i=16
* Tinh Q
C6 bang tinh sau, véi x, = 5,1 + 1,7.t,
I P | l{t|) tl _Xl m, M, (m| - Ml}:e'!Mi
1 1/6 0,1667 | -0,97 3,451 5 5 0
2 1/6 03333 | -043 4,369 7 5 0.8
3 1/6 0,5 0 5,1 8 5 1,8
4 1/6 0,6667 0,43 5,831 0 5 5,
5 1/6 0,8333 0,97 6,749 2 5 1,8
6 w | 1 | o | « | 8 | s | 18
5 1 30 30 11,2

* Bac tudobang (6 -1-2)=3q(3;0,05) = 7,815.
* Két luan Q > q(3 ; 0,05) : bac gia thiét X : N (5,1 : 1,7%.
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Ngoai kiém dinh tinh chuédn cta dai luong ngdu nhién theo kiém dinh y%* c6
thé kiém dinh theo phuong phap khac.
2.3. Kiém dinh Kolmogorov

Gia su dai luong ngau nhién X nhan cac gia tri x,, x,, ..., X,,.

Xét gia thiét H, X : N(u , 6”) v6i p va o* cho trude.

Goi F (x) 1a ham phéan phéi thuc nghiém. Khi dé:

trong d6 k la s6 gia tri x, thuc su nhé hon x. Nhu vay F,(x) chinh la tan suat
cong don cua nhiing gia tri nho hon x.

F(x) 1a ham phan phéi chuan cua dai lugng ngau nhién X.

Pat D, = max|F, (x)—F(x)|.
Theo Kolmogorov

P{Vn D, >/}_P{ jn}ﬂ—{)(/)

Va1 cac gia tri Z = 1,3581 va Z = 1,6276 thi 06(1,3581) = 0,95 va 06(1,6276) = 0,99
do da:

P{D “58“}20,05 va P{l) >L§33§}zo,01.
Jn Jvn

Bai toan kiém dinh quy luat chuan ctia dai lwugng ngau nhién X véi tham s6

u va o’ sé duge chdp nhan khi D < il va bac bo khi D, > L2l vé1 dob tin
Jn Vn

cay 95%.
Bai toan kiém dinh sé rat tot néu n = 30 va ¢6 thé chdp nhan dude khi n = 10.
Khi gia thigt Hy X : N(u, 6% v6i p =X va o ~s> thi gia tri Z duge thay bdi
0,878 va 0,989 tudng Ung vdi cac xac suat 0,95 va 0,99.

Khidé D, < SR b gia thiét H,

Jn

D, > 9~§--§ bac bo gia thiét H, véi do tin cay 95%.

Jn

Xét mét vi du dé minh hoa phuong phap nay.
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Goi x 1a nhip tim nam binh thudng 9 tuéi. Pém nhip tim 30 tré thu dudc so
l1iéu sau:

X (I/ph) 64 66 68 70 72 74 75 76 7 78 80 b3
m, 1 2 6 1 6 2 1 4 2 2 3 30

Tinh tham s méu c6 két qua X+s, =72,77+4,60.

X ¢6 chuan véi p=X va o> ~s’ khéng?

Giai
* H,:X:N(72,8;4,6%, H,: X khéng chuan véi cac tham sb 72,8 va 4,6%
» Diéu kién n > 30.

= Lap bang tinh D,

X 64 66 68 l, 70 72 74 75 76 77 8 80 x

RS P R e —n S

K 0 1 3 9 10 16 18 19 23 2 2 30

Fu(X) 0 0,033 01 0,3 0,3333 | 05333 06 06333 | 07667 | 0,8333 09 1

F(X) | 00281 | 00694 | 011492 | 0,271 | 04325 | 06026 | 06879 | 07580 | 0,8186 | 08810 | 09418 | 1

D, 0,1247

o Tonk s tr L s = 01603,
J30

» Két luan D_=0,1247 < 0,1603 : chdp nhan H,,.

Dai lugng nglu nhién X chudn véi p = 72,8 va o’~ 4,6%,

Nhan xét:

Khi kiém dinh gia thiét dai lugng ngau nhién X chuan véi u va o? cho trude thi

kiém dinh Kolmogorov manh hon kiém dinh x? . Néu p =X va o’ ~s> thi kiém
dinh %* manh hon.

Néu s6 liéu du diéu kién cho phép kiém dinh tinh chuén thi nén kiém dinh
trude, sau dé mai thuc hién cac bai toan khac.
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Bai 7
KIEM DINH GIA TRI CUA XAC SUAT

MUC TIEU
1. Gidi duge bai todn kiém dinh xdc sudt.

2. Trinh bay duge dinh nghia va tinh duoc sai lam loai II.

Xac sudt khoi khi diéu tri mét bénh bang bao nhiéu? Ty lé bi bénh tai mt
vung dang c¢é dich 12 bao nhiéu? P$ nhay cua mot phuong phap chin doan bing
bao nhiéu?

C6 thé tién hanh phudng phap kiém dinh gia tri ctia xac sudt dé tra 10i cac cau
hoi trén.
1. UGC LUONG XAC SUAT

» Thuc hién phép thi € n 1an déc lap, hién tudng A xuét hién m lan.

AN
n

= Khi khong biét P(A), ¢6 ude lugng diém sau :

PUAY &A=
n

» Udc lugng khoang cua P(A).
Chon a = 0,05, c6 khoang uéc lugng 95%.

atie 52— SP(A)S&}H(C:M),(E(—I_(U} .
n n

Nhu vay c6 5% trudng hop P(A) ¢6 thé ndm ngoai khoang trén.

2. KIEM DINH HAI PHIA

Thuc hién phép thu n lan doc lap, hién tudng A xuit hién m lan, P(A) ¢6 bang
P, khéng?

Bién ngau nhién S 1a s6 1an xuat hién A ¢6 quy luat nhi thic véi tham sé n
va Py

8-XSTHONG KE (BYT)
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Khi n du 16n ¢6 thé thay quy luét nhi thic bang quy luat chuan N(u, ¢ %) véi
u=MS =np, va ¢ *= DS = np, (1-p,).

2.1. Cac buéc

Hy: P(A) = p,

o P(A) # p,.

» Diéu kién
n du Ién khi np,2> 10 va n(1 - py) = 10.
®* Tinh ga tri s,(p,) va s.(p,)

Dua vao uéc luong khoang cua xac suat suy ra :

Si(py) = npy —t(a/ 2)y/npy(1-py)

S2(pg) = npg +t(a / 2)ynpy(1-py)

Biéu dién cac gia tri trén mot truc so :

a2 11—« al2

[ £l II.HIIHH'!.‘]
|H’!.‘H’.‘”H’] |.H!H'!H’l'i|'!!|

v
w

0 s, S, n
» Két luan
S=m € [s,, s,] : gitt gia thiét H,. Chap nhan P(A) = p,,.
S = mé€([s,, s,] : Bac gia thiét H,, chdp nhan déi gia thiét H,. Nhu vay
P(A) # p,.
2.2, Cac xac suit
* Trudng hop H, ding.
P(A) =p,, S=m € [s,, s,] : K&t luan gii gia thiét H, khi H, ding.
Xac sudt giit gia thiét khi gia thiét ding goi 1a d6 tin cay cua kiém dinh.
S =mEel[s,, s,] : Két luan bac gia thiét H, khi H, ding.
Xac suat bac gia thiét khi gia thiét ding goi la nguy hiém loai I hay sai lam

loai I.
Do H, ding nén sai lam loai I chinh laa con dd tincayla 1 —-a .
* Truong hgp H, sai
P(A) # p,, P(A) = pvéi p la gia tri ding.
S=m € [s,, s,] : két [UAN gill_gia thiet H, khi Hsai.
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Xac xudt gitt gia thiét khi gia thiét sai goi 1a nguy hiém loai II hay sai ldm
loai II. Ham sai lam loai I phu thudc p ding, ky hiéu B(p).

S =mé€([s,, s,] : két luan bac gia thiét H, khi H, sai.
Xac sudt bac gia thiét H, khi H, sai goi la luc cua kiém dinh.

= Tinh sai lam loai II.

B(p) =P {s;(py) <S<s,5(py)} = Z CLp'(1-

l_\]

i S)—ﬂp S|—1'1p
| =2 -1 1 —
yupg ] {\mm]
Vn(py —p) +1(a/2) pn<l~pu)}”[\/E(pu-p)—t(afz) Po(l—py)
Jrg Jrg

* Khia ~n ©(1-a)-7 ©Bp.~»

=[1

Khuyén cao 1dy o = 0,05 dé n va B(p) khong qua 16n.
Vi du

Theo do6i 900 tre so sinh thay 427 gai ra doi. P(G) = 0,5 ¢6 ding khéng? Néu
P(G) = 0,486 la gia tri dung, hay tinh 3(0,486) lay a = 0,05.

Giai
* H,: P(G) =0,5, H, : P(G) # 0.,5.
* Diéu kién:
np, = 900 x 0,5 = 450 , n(1 —p,) = 900 x 0,5 = 450.
® Tinh 8; va 8,

S;(pgy) =900x0,5—1,96,/900x0,5x 0,5
= 450-29,4 = 420,6
= 421,

= 479 .
= Két luan:

S =427 e [421; 479] : gii gidthiét H,



S6 liéu trén thua nhan P(G) = 0,5.
" 3(0,486) = P{420,6 <S <4794}

_ [ 479.4-900x0,486 | [ 420,6-900x0,486
J900x0,486%0,514 J900x0,486x0,514

=T11(2,8)-I11(-1,12) = 0,9974 -1+ 0,8686

=(,866.

Hang tram lan tién hanh kiém dinh P(G) = 0,5, khi giit gia thiét H, ma H, sai
thi bi sai khoang 87 lan. Sai lam qua 16n.

3. KIEM DINH MOT PHIA

3.1. Cac buée

* H,: P(A)=py
H, : Hoac P(A) > p, (Truong hop 1)
Hoac P(A) < p, (Truong hgp 2)

* Diéu kién:

np, = 10, n(1 — py) 2 10.
* Tinh gia tri té1 han.
Khi P(A) > p, tinh s (p,).

$5(Pg) = npg + )\ npg(1-pg)

» Két luan:

S=m € [0, s5]: Git gia thiét H,,

S=me[0, s5]: Bac gia thiét H,. Chap nhan déi thiét H,
Nhu vay P(A) > p, .
Khi P(A) < p, tinh 5] (py).

81(Pg) = npg = t(a)y/npy(1-pg)
» Két luan:

S=m € [s, ;n]: gil gia thiét H,.

S =mEé€[s, ; n]: bac gia thiét H,, chdp nhan dé1 thiét H,
Nhu vay P(A) < p,,.
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3.2. Tinh sai 1am loai II

Tuong tu nhu kiém dinh hai phia, xac suat gii gia thiét H, khi H, sai la sai
Tam loai 11, ky hiéu la B(p).

Trudng hap (1) : P(A) > p,

B(p) = [1(%%)@'}_ n{\/a(P(: il P‘l+t(_§i)\/p(,{l —po) \
Jnpg g )

Truong hdp (2) : P(A) < p,

_ v[si(Pu)‘"P] ; [\/;(Pu—P)—‘(UU P:}(I*PU)J
Bpy=1-n| PP |y D :
Jnpq Jpq

trong d6 I {MJchinh la luc ctia kiém dinh.

g oy

Vi du
1. Xac dinh nhém mau cho 2000 nguéi thay 1002 ngudi ¢c6 nhém mau 0. Ty 1é
ngudi c6 nhém mau 0 bing 0,48 c6 ding khéng? Lay o = 0,05.
Giai
= H,: P(0)=0,48
H, : P(0) > 0,48.
* Piéu kién:
np, = 2000 x 0,48 = 960 n(1 — pg) = 2000 x 0,52 = 1040.
* Tinh s, (p,)

s (Po) = 2000 0,48 +1,6449y/2000% 0, 48 % 0,52 = 996, 75.
=997.

= Két luan:

S = 1002 & [0; 997] : bac gia thist H,. Chap nhan d6i thiét H,.
Vi sb liéu trén, P(0) > 0,48.
2. Khi st dung mét loai thudc, do tai bién, cé y kién cho la nén cdm, c6 y kién

cho 1a nén tiép tuc su dung.

Phai héi bao nhiéu ngudi? Bao nhiéu ngudi déng ¥ ¢Am thi ra lénh cAm?
Néu cho rang : P(C) = 0,5; 1ay a = 0,05 sao cho B(0,6) < 0,2, trong dé C ky hiéu

la cAm dung.
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Giai
s H,: P(C)=0,5
H, : P(C) > 0,5.

. B(0,6)= n[‘/E(p“_mi;(f)‘”’””_p”)Jso,z = T1(~0,84)
Pq

[1(x) 12 ham déng bién dan dén :
Jn(0,5-0,6)+1,6449,/0,5x 0,5
J0,6x0,4

T 2
Y [0.84x J0,24 +L6449x0,5}

<-0,84.

0,1
>152,26 = 153.

~ 87.

Dé thoa min cac diéu kién ctia bai toan, cAn hoéi 153 nguoi, s6 nguoi déng ¥
cdm trén 87 ngudi thi ra lénh cam. j

3. Hoi n nguci dung thudc A hoac B chita mét bénh ¢6 m nguoi cho 1a A tét hon

B, s6 con lai cho la B t6t hon A. Lay a = 0,05, c6 that su A tot hon B khéng?

Giai bai toan véi n = 100 va m = 55.
Giai

Quy udc rang néu A tét hon B ghi ddu (+) hay C

B t6t hon A ghi dau (-).

Nhu vay s6 dau (+) bang s6 dau (—) khi hai thuée nhu nhau.

Dan dén bai toan kiém dinh xem P(C) ¢6 bang 0,5 khéng.

= H,: P(C)=0,5

H, : P(C) > 0,5.

* Piéu kién:

np, = 100 x 0,5 = 50, n(1 — p,) = 100 x 0,5 = 50. Diéu kién bai toan thoa man.

* Tinh s5(py)

sh =100x0,5+1,6449\100x 0,5x 0,5 = 58,2245
~58.
» Két luan:
S = 55 € [0; 58] : gitt gia thiét H,,.
Hai thuée t6t nhu nhau,

118



Néu cho rang c6 60% bac si cho la A that sy tét hon B thi sai 1am loai II 1a bao
nhiéu?
58,2245-100x0,6
J100x0,6x% 0,4
=1-0,6406 =0,3594.

Cha y : Nhiing ngudi cho 1a A va B nhu nhau khéng ké trong n.

3(0.6) = I"l( J =T1(-0,36)

CAU HOI TU LUONG GIA
Hay chon mét két qua ding.
1. Kham lao cho 100.000 ngudi thdy 89 ngudi mac lao. Ty 1é mac lao bang
0,001 ¢6 diing khéng? Kiém dinh 1 phia, 1ay a = 0,05.
Két qua:
A. 120 B. 116 C. 84 D. 80 E. sé khac
2, Hoi 114 nguoi dung thudc A hoidc B diéu tri mot bénh, ¢6 9 ngudi cho 13 A, B
nhu nhau, 55 nguoci cho 1a A t6t hon B, s6 con lai cho 1a B t6t hon A. Hay cho biét
c6 that su A to6t hon B khong? Kiém dinh 1 phia, véi gia thiét thudng quy.
Két qua:
A. 42 B. 44 C. 64 D. 61 - E. s6 khac
8. Ngudi ta cho ring xac suat chan doan sai bang 0,125 khi kham kiém tra cho
120 ngudi. Gia su xac suat chian doan sai cé gia tri ding bang 0,08 thi sai lam loai
II bang 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. s6 khac
4. Khi st dung thudc A vi tai bién, c6 y kién dé nghi cAm dung. Bao nhiéu
ngudi dé nghi cAm (C) thi ra lénh cAm? Néu quan niém rang: P(c) = 0,5 véi o =
0,05 thi B(0,4) < 0,15.
Két qua:
A. 80 B. s6 khac C. 129 D. 99 E. 103.
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Bai 8
PO KHONG XAC DPINH (ENTROPI)

MUC TIEU
1. Trinh bay dwge khai niém dé khong xdc dinh va lugng tin.
2. Giai dude bai todn ing dung va néu duoc y nghia.

1. KHAI NIEM
Doan két qua cua mot phép thit dé hay kho trude khi thuc hién phép thu, doan
phép thi nao dé hon giita cac phép thi... can phai dua vao khai niém dé khéng
xac dinh ctia phép thi dé tra 16i cac cau hoi trén.
1.1. Pinh nghia
Thuc hién phép thi ¢, két qua lap thanh nhém day du k hién tugng A, A, ...,
A, tuong Ung véi cac xac sut p,, ps, ..., Py
D6 khong xdc dinh cua phép thu ¢ ky hiéu H(g), la gid tri duge xde dinh boi
biéu thize:
k
H(e)=-) p, log,p; (1)
i=1
Don vi cua H(e) 1a thap phan khi a = 10
Don vi cua H(e) 1a nhi phén, goi tat la bit, khi a = 2.
Cé6 thé chuyén déi don vi cho nhau.
log,,p = 0,30103 log, p.
log, p = 3,3219 log,, p.

1.2. Bang tra
Bang cho gia tri — plog, p v6i 0,001 < p < 0,999 tai bang 5.
Khip =1, - plog,p=0

_ 1Y 1Y 1Y n . e
Khi pz[l—aj , -[TBJ logz[ﬁ) =3,3219x—1~671-. Nhu vay p — 0 thi —plog, p

xem la bang 0.
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1.3. Tinh chat

k
- —Z p;, log, p; 20 (2)

k
* -)> p, log, p, <log,k (3)
=1

Chiung minh (3)

Kk k Pi
1
H(E):_ZPL log, p, :ZI()32 [»—J

[T )

JERAEE R Rk
H(e) < log, m (P—I] +{Ez_} ++{B:J (theo Cauchy)

<log,k.

1.4. Y nghia

Do khéng xac dinh cho biét doan nhan két qua ctia phép thi khé hay dé.

D6 khong xac dinh nho, gan 0 dé doan nhan két qua phép thu. Phép thu gan
xac dinh.

Do khong xac dinh 16n, gan log,k, khé doan nhan két qua phép thit. Phép thi
khé xac dinh.
Vi du

— Béc sy thu nhat chiia mot bénh c6 xac suat khoi bang 1, xac suat khéng khoi
bang 0; H(e,) = 0. Phép thii xac dinh, d& doan nhan két qua phép thi.

— Bac sy thi hai chita bénh d6 c6 xac suat khoi bang 0,6, xac sudt khéng khéi
béng 0,4; H(e,) = 0,6 log, 0,6 — 0,4 log, 0,4 = 0,971 ~ log,2=1.

D6 khéng xac dinh 16n, kh6 doan nhan két qua cua phép thu.

Doan bac sy thit hai chita khoi hay khong, khé hon doan bac sy thi nhat chita
khoi hay khéng.

— Bac sy thi ba chiia bénh trén cé xac suat khoi bang 0,4, xac suat khéng khoi
béng 0.6. '
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H(e,) = H(s,) = 0,971.
D6 khéng xac dinh khéng dé cap téi néi dung hay ban chat cac hién tugng, chi
quan tam téi xac sudt cua ching va doan nhéan két qua phép thu khé hay dé. Ban
chat cac hién tugng can dude dé cap ¢ dang nghién citu khac.

2. PO KHONG XAC DINH CUA HAI PHEP THU
Gia st o 1a phép thi ¢6 k k&t qua lap thanh nhém day du cac hién tugng A,
A, ..., A, tuong Ung vdi cac xac suat P(A;), 1= 1k.

Gia st B 12 phép thi ¢6 n két qua lap thanh nhém day du cac hién tugng B,

B,, ..., B, tuong ing véi cac xac suat P(B)), j=1n.

Thuc hién déng thoi 2 phép thi a va B. Két qua thu duge 1a mét bang gom kxn
hién tugng. Dua vao bang két qua, xay dung khai niém dé khéng xac dinh cua hai
phép thu o va B.

’ 8, 3 B,
o
A1 A1B1 A|B! A}Bn_
A AB, AB | ... | AB,
A AB, AB AB,

2.1. Dinh nghia

D6 khong xde dinh cua hai phép thu ava B, ky hiéu H(a.p), la gid tri dudce xdc
dinh boi biéu thuic

k,n
H(a.b)=- ) P(ABj)log;,P(AB;) (4.1)

i,j=1
Chu y: Tt day trd di sé khong viét co s6 2 cua loga va don vi d6é khong xac
dinh ]a bit hay nhi phén.
2.2. €6ng thic tinh
2.2.1. o va B 1a hai phép thu khéng doc lap.
* Khai trién hang 1 véi ky hiéu H,(a.p).

H,(a«B) =-P(AB)logP(AB)) - .. - P(AB,)logP(AB,)
——P(A).P(B, /A)[logP(A)) + logP(B,/A))]..
~P(A).P(B, JAHOe PIA ) 7 [0 P(B, / A)]



=~ P(A))logP(A)[P(B,/A)+ ... +P(B, /A)]+
+ P(A)[-P(B,/A))logP(B, /A))-...—P(B, / A))log P(B, / A))]

=— P(A))log P(A))+P(A,).[ =X P(B;/A)log P(B;/A,)
=

= - P(A!)I()EP{AIJ'{‘P(A')}If\l(ﬁ). \-’E)’i
n
Ha (B) == D P(B;/A)logP(B;/A)
j=1
Tuong tu trén

Hy (aB) == P(A;)log P(A,)+P(Ay)H,, (B)

lIR ((lﬁ) = - P(AL ][Og P{Ai\ J = P(Ak )}I"\k (ﬁ}
Cong cac hang tu 1 dén k dan dén;
k k
H(aB) =— D> P(A))log P(A;)+D P(A,)H ()

1=1 1=l

H(aB) =H(a)+H,(B) (4.2)

k
trong dé6: H,, (B) =) P(AH, (B)

i=I
Khai trién tuong tu theo cdt cé két qua:
H(a.p) = H(B) + Hy(a) = H(B.x) (4.3)

trong do: llﬁ(a) = Z P(BJ}.l'iﬁj(a).
1=

Trong cong thic (4.2) va (4.3) H, (B) va Hy (o) duge goi la cac dé khéng xac
dinh c6 diéu kién.
2.2.2. o va B la hai phép thu déc lap
H(a.B) = H(a) + H(B) (4.4)
H,(B)=H(@P),  Hp(a)=H(a)

2.3. Tinh chat caa H_(B)

* H,(B) = 0 khi {3 la phép thiz di xac dinh.
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* H_(B) = H(B) khi a va B 1a hai phép thu déc lap.
* Khi o khéng déc lap véi B nghia la a va B phu thude nhau, vi vay o xay ra
trude lam giam d6 khong xac dinh cua p.
H,(B)<H({P).
= Gia st H(B) > H(w).
Tu (4.2) va (4.3) suy ra
H, (B) = H(B)- H(a)+ Hg (o).

H, (B)> H(B) - H(a). Dau “=" dat duge khi Hy(a)=0.

Khi dé B la phép thit da xay ra sé xac dinh cac két qua cua «

Tém lai ludn tuén c6 0 < H(B)- H(a) <H, (B)<HPB) .

Vi du

1. Ty 1é méic mot bénh tai mét cong déng bang 2%. Ding mot xét nghiém kiém
tra, néu ngudi bi bénh, xét nghiém luén luén duong tinh; néu nguoi khong bi bénh,
xét nghiém 50% duong tinh va 50% am tinh. Ky hiéu o la phép thi xét nghiém
duong tinh A hay 4m tinh A, B 12 phép thu xac dinh bi bénh B hay khong bi bénh
B. Tinh H(a B).

Giai
Tt s6 liéu bai cho
P(B) =0,02 P(B) =0,98
P(A/B)= 1 P(A/B)=0
P(A/B) =0,5 P(A/B)=0,5
Tinh H(a B)

H(ap) = H()+ Hy(at)

H(B) =-P(B)log P(B)-P(B)log P(B)
= - 0,02 10g0,02-0,98 10g0,98 = 0,1415.
Hp(a)=P(B).Hg(a)+ P(B)Hg ()
=0,02[~1log1-0log 0]+0.98[-0.510g0,5-0,5log 0,5]
=0,98.
H(a B) = 0,1415 + 0,98 = 1,1215.
Tinh H(a B) theo cong thide (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(aB) =-0,02 log0,02-0-0,49 log0,49—-0,49 log0,49
=1,1215

2. Ty 1é sinh con trai bang 0,514. Poan hai phu ni cing sinh méi ngusi mot
con la trai hay gai dé hay khé?

Giai
Ky hiéu
E, =TT, P(E,)=0264 E,=T,G, P(E,) = 0,250
E,=G,T, P(E,)=0250 E,=G,G, P(E,) = 0,236

a 14 phép thu phu nit thi nhat sinh con trai hodc gai, § 12 phép thu phu nit
thu hai sinh con trai hodc gai.
H(a.B) =— 0.264 log 0,264 -2x0,25 log0,25-0,236 log0,236
= 1,9988 =~ log, 4 =2. Vay rat khé doan.

Vi o va B 12 hai phép thu doc lap, dan dén:
H(a.) = H(a)+ H(B) = 2x0,9994 =1,9988.

3. KHAI NIEM VE LUQGNG TIN

3.1. Binh nghia

H(B) dac trung cho dé khong xac dinh cua phép thu p.

H(P) 16n hay nho thi sy doan nhan két qua cua B khé hodc dé.

H(B) = 0 ching to két qua cua phép thii B da biét hay B 1a phép thu xac dinh.

Néu mét phép thit o nao d6 xay ra truée khi thuc hién phép thu B, cé thé xay
ra cac truong hop sau:

* H.(B) = H(B) néu a doc lap véi B. Nhu vay viéc thuc hién trudc o khéng lam
giam d6 khéng xac dinh cua f3.

* Néu két qua cua o hoan toan xac dinh két qua cta B thi do khong xac dinh
cua B véi diéu kién o da xay ra sé giam té1 0: H.(B) = 0.

* H.(B) < H(B): o xay ra trude B da lam giam d6 khong xac dinh caa B. Vi vay
c6 thé xem o 1a phép thu phu.

Hiéu H(B) — H.(B) chi ra rang viéc thuc hién a trudc sé lam giam dé khong xac
dinh cua 8 dén mic nao, nghiati-viée-thue-hidrro-tam cho biét thém mét chut gi
dé vé .



Lugng thong tin vé phép thi B chita trong phép thu a, ky hiéu la I(a, B), duge
xac dinh béi biéu thic:

I(a, B) = H(B) — Hua(P) (5)

Thudng goi van tat lugng théng tin 1a lugng tin

V61 quan niém lugng tin nhu trén, ciing cé thé néi H(B) ciing la lugng tin.

That vay I(B, B) = H(B) — Hp(B).

Viéc thuc hién B rdi tAt nhién hodn todn xac dinh két qua cua né. do dé Hu(B) = 0

Vay 1(B, ) = H(P).

H(B) chinh la lugng tin vé B chia trong ban than phép thu dé.

Ciing c6 thé hiéu H(B) la lugng thong tin 16n nhat vé  ma né co thé c6, hay la
luong thong tin day du vé f.

Hoac néi cach khac H(B) 1a lugng tin nhan dude sau khi thuc hién phép thu B.
Cing c6 thé néi rang H(B) 1a luong tin trung binh chua trong cac két qua cua phép
thu B.

3.2. Vi du
Tai B3, xac suat bi bénh B cua phong kham bang 0,4.
Tai B, xac suat bi bénh B ctia phong kham bang 0,8.

St dung phuong phap chan doan mdi tai B,, vdi khiang dinh c6 bénh thi dung
3/5 trudng hdp; véi khing dinh khéng bénh thi ding 4/5 truong hgp.

St dung phuodng phap chén doan trén tai B,, véi khang dinh cé bénh thi dung
9/10 truong hop; véi khang dinh khong bénh thi ding 5/10 trudng hop.

a) Tai noi nao phuong phap chan doan méi cho mét lugng tin vé bénh 16n hon?

b) Tim xac suat chian doan ding tai hai noi.
Giai

Goi B, 1a phép thi xac dinh mét nguoi c6 bénh B hay khong tai B,.

B, la phép thu xac dinh mét ngudi ¢6 bénh B hay khong tai §3,.

Goi « 1a phép thii xac dinh phudng phéap chan doan méi duong tinh A hay am
tinh A

= Xét taif,

Cac xac suat da cho:

P(B) = 0,4 P(B)=0,6
P(B/A)= 0,6 PEB 4 A) 7 0:4
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P(B/A)=0,8 P(B/A)=0,2.
Tinh I(a, B,)
Ia, B)) = HB,) -~ Hu(By)

Can tinh P(A).
P(B)=P(A)P(B/A)+P(A).P(B/A)
0.4=P(A)x0,6+[1-P(A)]x0,2

P(A) = 0,5, P(A)=0,5
Tinh HB,) va H.(B,)
Hp, =-0,4log0,4 - 0,6 log0,6 =0,971.
Hu(B,) = P(AA)H,(B,) + P(A)Hj (B)
= 0,5[-0,6log0,6 — 0,4l0g0,4] + 0,5[-0,8l0og0,8 — 0,2l0g0,2]
= 0,84645.
I(at, B;) = 0,971 - 0,84645 = 0,12455,
Tinh P(D)
P(D) = P(A) P(B/A) + P(A) P(B/A)
=0,5x06+0,5x%x08=0,7.

" Xét tai B,
Cac xac suat da cho
P(B) =0,8 P(B) =0,2
P(B/A) =0,9 P(B/A)=0,1
P(B/A) =0,5 P(B/A)=0,5.
Tinh I(a, B,)
Ia, B,) = H(B,) — Ha (B,)
Tinh P(A)

P(B)=P(A)P(B/A)+P(A).P(B/A)
0,8 =P(A)x0,9+[1-P(A)]x0,5
P(A) = 0,75, P(A)=0,25.

Tinh H(B,) va H.(B.)
H(B.) = — P(B) logP(B) - P{Bilog( B)
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= - 0,8log0,8 — 0,2l0g0,2 = 0,7219
Ho(B,) = P(AH,(B,) + P(A)H B.)
= 0,75[-0,910g0,9 — 0,1l0g0,1] + 0,25[-0.5log0,5 — 0,5log0,5]
=0,75 x 0,469 + 0,25 x 1 = 0,60175.
I(a, f,) = 0,7219 — 0,60175 = 0,12015.
Tinh P(D)
P(®) =P(A) P(B/A)+P(A)P(B/A)
=0,75x 0,9+ 0,256 x 0,5 =0,8.
* Nhéan xét
I(a, B)) > I, B)

Luong tin vé bénh chda trong phudng phap chan doan méi tai 3, 16n hon tai 3,
nghia 14 ding phuong phap chin doan méi gitp chan doan bénh B tai B, c6 gia tri
hon tai B, . Diéu nay cang phu hgp vdi xac suit chan doan ding tai p, 16n hon xac
suit chan doan dung tai B,

3.3. Tinh chit

= 0 < I(a, B) = H(P) - Hu(PB) < H(P).

* I(a,PB)=0

Hodc H(B) = H.(B): phép thu o doc lap voi phép thu 3.

Hodc H(B) =0 : B 1a phép thii da xac dinh.

» I(a, B) = H(PB). Khi d6 Hu(B) = 0 : phép thi o xac dinh cac két qua cua phép
thu B.

* I(x, B) khéng dé cap tdi ndi dung hay ban chat cua cac hién tudng.

* I(a, B) =1(B, a).

That vay: H(a.p) = H(a) + Hu(B) = H(B) + Hp(o) <=

1B, o) = H(a) — Hy(ar) = H(PB) — Hu(B) = e, B) (6)
= H{o) + H(B) — H(e.p) (7)

Lugng tin vé phép thu B chita trong phép thu « bang ludng tin vé phép thu o
chita trong phép thu B. Nhu vay I(a, B) la lugng tin tuong hé gitia hai phép thu a
va 3.

3.4. Cong thic khac

Goi ¢ la phép thii xac dinh chén doan dung hay sai. Tudng tu cong thuc (6), (7)

¢ cac cong thic tinh I(a, €) va KB, ).
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I(a, €) = H(a) — He(o) = H(g) — Hu(e) = H(a) + H(e) — H(ar.€)

I(B, €) = H(B) — He(B) = H(e) — Hyp(e) = H(B) + H(e) — H(B.¢)
Mit khac tu dinh nghia dan dén:

H(a.p) = H(a.g) = H(.¢)

Hu(B) = Ha(e) Hp(a) = Hp(e) He(o) = Hy(p).

CAU HOI TY LUGNG GIA
Hay chon mét két qua ding.
1. Diéu tri mét bénh cé xac suat khoi bing 0,8. Piéu tri cho 2 ngudi, doan ai
khoi ai khéng khoé hay dé?
K&t qua:
A. 1,124 B. 1,444 C. 1,021 D. 0,722 E. sd khac.
2. Mot phong cdp citu diéu tri cho 3 bénh nhan nang A, B, C. Xac suit cap clu
cua A, B, C trong 1 gio tudng dng bing 0,4 0,3 0,2. Poan xem may ngusi cap cdu
may nguci khéng trong 1 gio khé hay dé?
Két qua:
A. 0,971 B. 2,6042 C. 1,6289 D. 1,1002 E. s6 khac.
3. Dung mét phan iing chan doan bénh, phan ving ¢6 do nhay bing 0,9 va do
dac hiéu bang 0,75. Xac suit chan doan ding bang 0,81. Ki hiéu a: phan ung
duong tinh hay 4m tinh; : diing hay sai. Tinh H,(g).
Két qua:
A. 1,617 B. 0,674 C. 0,646 D. 0,701 E. s6 khac.
4. Mot xét nghiém c6é xac suit dung bang 0,95. Ty 1é bi bénh tai cong dong
bang 0,2. D¢ nhay cua xét nghiém bang 0,8. Dung xét nghiém chan doan bénh. Goi
a 1a xét nghiém duong tinh hay 4m tinh; ¢: ding hay sai. Tinh I(a, €).
Két qua:
A. 0,065 B. 0,436 C. 0,944 D. 0,000 E. s0 khac.
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Bai 9
PHUONG PHAP BINH PHUONG BE NHAT VA
UNG DUNG

MUC TIEU
1. Lap duogc ham tuong quan tuyén tinh, ham tuong quan bdc 2.
2. Lép dude ham mdt d6 xdc sudt chudn nho tuyén tinh héa.

1. BAI TOAN
Gia su trén méi doi tuong nghién ciu thu dudc hai gia tri x va y cua hai dai
lugng X va Y. Két qua cua n déi tuong nghién citu dude cho trong bang sau:
A OB % o K

Y ¥1 Yo TR 4%
Gia su gitda Y va X ¢6 méi1 tudng quan ham s6 y = ax + b hay y = ax’ + bx + ¢
..., tU n cédp gia tri hay lap ham s6 y = f(x).

2. LAP HAM BAC NHAT
2.1 . Giai bai toan
Biéu dién diém M(x,, y,) trén mat phing toa do Oxy.
Gia si ham s6y = ax + b da lap duge
Goi &, 1a binh phuong khoang léch thi i: §, = (ax;, + b — y )%
n n
Véin diém D 5, =D (ax; +b-y;)
i=I i=|
Ham s§ y = ax +b dude lap véi didu kién
K
f(a,b)= (ax; +b—y,)’ bé nhit. (1)
i=1

Khi d6 can tinh cac dao ham f, va f, .
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ax,+b |

Yi

0 "

y=ax+bhb

X
f;=22{ax1+byi)xl—2{{ K?]a‘l‘( Xin~(ZX|y.J}
i=1 i=1 i=1 1=l

i zzi(axi +by,)l—2ﬂixi ]a+n.b—Zyil
i=| 1=1

=]

Giai hé 2 phudng trinh bac nhat dé1 véi a va b.

a+[zn:x, ]b—ix,y,
i=l 1=l

=

Giai hé (2) detD ="

detD, =!'

‘3 n n n
= =aniy]-~in P Zyi
i=l i=I il

(2)
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1l
Ii
1]
M:
-~
=i~
x
.M:
o
|
M=
Ka
Mu
P
=

detDy =|

=
"M:l
=
T
n
I
I

o= i=1 i=l i=1 (31)

! (4.1)

Tinh dao ham f, f{ va f

n - 2
f;=2 Z x,-z J; f; >0 Va. Ham f(a, b) dat cuc tiéu tai a tim dudc.
fy =2n; fy >0 Vb. Ham f(a, b) dat cuc tiéu tai b tim dudgec.

o) = {Z ] Véi diéu kién (f.;'b)2 -f{;.0; <0 dan dén a va b tinh theo (3.1) va

(4.1) 1a cac gia tri thoa man diéu kién (1).
Ham sé y = ax + b da tim dudc.

n

Ham s6 x =a'y+b’ dugc lap tuong tu trén sao cho f(a',b’)= Z (a'y; +b —x;)

,.’

bé nhat.

2.2. Cong thuce tinh
Tu (3.1), cac cong thic tinh khac phu thudce vao sé liéu thu dudc:

* Chia ti s6 va mau cho n® ta dudc a =

_%M (3.2)

-3
X

" X, vay, qua 16n ho#c 1a s6 thap phan hoac cac s6 cach déu nhau:
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4 = — X — 3.3
u? —u?  Ax e
X —X . = .
trong doé u, S s Vi =YiTY0 yg Xu Yoo AX, Ay tuy chon.
Ax Ay

Trong tinh toan, khéng tinh b theo (4.1). Tu phuong trinh (2) vdi a da biét
dan dén:

b=y-ax (4.2)
Nhan xét: Ham s6 y = ax + b luén luén di qua diém M(x, E}.
Vi du
1. Cho 2 day sé liéu
X 1 2 3 4 5
4 3 5 7 9 08
Lap ham sé y = ax + b thoa man diéu kién (1).
Giai
* Lap bang tinh véiu, =x, -3, v, = (y, =7)/2.

: x, | w | o | w 2 G

1 1 3 -2 2 4 4

2 2 5 1 1 . |
3 3 7 0 0 0 0
4 4 9 1 1 : ]
5 5 11 2 2 | 4 4
5 0 o | 10 10

TB 0 0 2 2

®* Tinh cac tham s6

wv-u. v Ay 2-0x0 2
Amm— " x— = —x==2
uz—{ﬁ)z L\IX 2-0 l
X=Xy+Ax .U = 3+1x0 =3
Yy=Yyo+Ay .V = 7+2x0 =7
b=y—-aX = 7-2x3 = 1

Ham s6 bac nhat can lap ¢6 dangy = 2¥.% 1.
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2. Po mét dai ludng tai hai diém khac nhau trén co thé. Tai diém I bing
phuong phap I, ky hiéu 1a X; tai diém II bang phuong phap II, ky hiéu 1a Y, thu

dudc s6 liéu sau:

X 326 345 390 391 391 393 397 423 454 533 594 719
Y 323 376 392 374 396 409 390 428 46,1 556 551 71.3
Lap ham s6 y = ax + b thoa man diéu kién (1).
Giai
= Lap bang tinh véi u, = (x, — 39,0)/0,1 va v, = (y, — 40,0)/0,1.
[ E | X, Yi U v, Ui2 Vi2 uy, ]|
_hT_L' 326 | 323 64 | 77 4.096 5029 4.55{3"_!
o 2"'_""_ 34,5 37,6 T T |
3 390 39,2 0 s | o | e | o
4 39,1 37.4 1 26 Bl 676 | -2 ]
5 39,1 39,6 1 4 1 6 | -4 |
8 39,3 40,9 3 9 ) 81 | o2
7 | 397 39,0 7 -10 49 100 | -70
8 42,3 42,8 33 28 1,089 784 924
9 45,4 46,1 64 61 4.096 3721 | 3904
10 53,3 55,6 143 156 20.449 | 24336 | 22.308 |
1 59,4 55,1 204 151 41616 | 22801 | 30804 |
12 71,9 713 329 313 | 108.241 | 97.969 | 102.977 |
% 676 569 | 181.672 | 157.053 | 166.852

®» Tinh cac tham sé.

. 12x166.852-676x569 0.1

W —

12x181.672-676%x676 0.1

=(0.938768072

b =é[12x40+ﬂ',1 x569-0,938.768.072x (12x 39 +0,1x 676)]

=2,841.318.386

Ham s8 can lap cé phuong trinh:
y =0,938.768.072x + 2,841.318.386.
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3. Theo déi s6 dan (X, dv: 1000ngudi) va ty lé sinh (Y, dv: %/, cua ca nudc thu
duge s6 liéu sau:

X 64.412 66.233 67.744 69.405 71.026 72.510 73.959

Y 371.3 29,9 30,4 30,0 28,5 28,3 253

Lap phudng trinh ham sé'y = ax + b,
Giai

= Tinh cac két qua trung glan

L_ > | = [y Sxy
| 485.289 | 3,371.434.605x 101“{' 2037 [" 5.951,09 ’ 140854666J
®* Tinh cac tham 56_
a=-5,1563.505.987 x 107 =-0,000.515.350.5987
b = 64,827.710.96.
Phuong trinh can lap c¢6 dang:
y =—0,000.515.350.5987x + 64,827.710.96.

3. LAP HAM BAC HAI
3.1. Giai bai toan
T n cap ga tri (x,, y,), 1= I.n lap ham béac hai y = ax* + bx +c.
Lam tuong tu nhu lap ham bac nhit.
Goi 8, 12 binh phudng khoang léch thi i: §, = (a 3(1-3 +bx,+c—y)
Véi n diém:
n n
>3, Z (ax? +bx, +c—y:)*, ky hiéu la f(a, b, c).

Tim cac tham s6 a, b, ¢ sao cho:

n
f(a,b,c)= (ax; +bx; +c~y;)’ bé nhat. (1)

i=]
Tinh cac dao ham, cho cac dao ham bang 0 dan dén hé phuong trinh:

n n
3 1| L2
X; b+ D x! e —inyi
i=1

| i=l

13 a + Zn:xlz b + ixi C =Z":xl-yi 2]
i i i=]
n ] n
xf a +[in [b +n.c =Z1«;j

4
X

s~
+
IMz

n

-
]




Giail hé (2') theo phuong phap Gauss hoidc theo phuong phap Cramer sé tim

duogc a, b, c.

Véi cac diéu kién phtc tap thuong khéng xét a, b, ¢ tim dudc 1a cac tham sé

thoa man diéu kién (1').
Vi du
Cho 2 day sé& liéu
X 1 2 3 4
Y -2 0 4 10
Lap ham s6 bac haiy = ax* + bx + c tif s liéu trén.
Giai

* Lap bang tinh cac hé s6 theo (2')

i X Yi xl-z xia x;1L xizyi XY,
1 1 2 1 1 1 2 2
2 2 | o 4 8 | 16 0 0
3 3 a | 9 27 81 36 12 |
4 4 10 16 64 | 256 | 160 | 40
y 10 12 30 100 | 354 | 194 | 50 |

® Dua vao hé (2') lap dudc ma tran mé rong A’

354 100 30 194 1 0,3 01 0,5
A'=[100 30 10 50|=|0 -6,2 -54 17
30 10 4 12 0 1 1 -3
1 03 0l 0,5 1 0 0 1
=(0 1 54/62 -170/62(=|0 1 0 -1
0 0 1 -2 00 1 -2

a=1,b=-1,c=-2
Phudng trinh bac 2 c6 biéu thicy = x* —x — 2.

4. PHUONG PHAP TUYEN TiNH HOA

4.1. Cac ham can lap
* Haim mia

Bx

y = Ae
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Lay loga co s6 e hai vé:

Iny = InA + Bx
biat Y = Iny, a = InA. Phudng trinh can lap cé dang:

Y = a + Bx.
T phuong trinh lap dude suy ray = Ae®™ viy = e¥ va A =",
* Ham loga

v = A + Blnx.

Dat X = Inx, phuong trinh can lap c¢6 dang v = A + BX.

* Ham luy thua
y = Ax"

Lay loga co sb e hai vé:
Iny = InA + B Inx.

Dat Y = Iny, X = Inx va a = InA, phuong trinh can lap c6 dang:
Y = a + BX.

Ldy “e mu” hai vé ta dugec ham luy thia can lap.

* Ham nghich dao

B
y=A+—.
X

1 g
bat X =—, phudng trinh can lap c6 dang y = A + BX.
X

Vidu
1. Do ap luc déng mach phéi thi tAm truong ngudi binh thudng (X, mmHg) thu
dudgce s6 iéu sau:
x 2 3 4 5 6 7 8 9
m 1 4 7 8 2 5 2 1
Gia su X la dai lugng ngau nhién chuan, hay lap ham mat dé xac suit cua X
ti d6 cho biét MX va DX.
Giai
* Theo gia thiét X : N (i, 6. Khi d6 ham mat d6 xac suat cua X c6 dang:

l _("““}2_’ 3

e
ov2n

% G
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%
Dan dén p,=P{a,  <X<o;}= I f(de = f(ENa, —o,_ ) = I(x;),

X
vél o, —a;_; thuong xap xi biang 1.
Lay loga cd s6 e hai vé cia ham mat do xac suat f(x)

1

20

Inf(x)=- (x—u)z—ln(m@?}

i |

3 — ‘1
inf(x)z—_]_zxzf%x— “7+!n{0*~J27t) .
20 o 20"

Fhuong trinh can lap cé dang:

Y =ax*+bx +e,

-

1 L | L e
trong dé6 Y = Inf(x), a==-—5, b=—x, c= -—-'r—?---!- In(ov2m) !

20° J
Tu d6 suy ra p va o=

* T day s6 liéu da cho (x, m), i= 1._3, suy ra day (x, y,) i :I,_S,

X 2 3 4 S

v, _3,401.197.382 | -2,014903.021 | -1455287.233 | -1,321.755.84
R e . e e e

y(tiép) | —2.708.050.201 | -1791.750.469 | -2.708.050.201 h—_sn.aidf)i__'{é_?'géi:

P.'hu'dng trinh can 1ap c6 biéu thic sau:
Y =-0,133.628.251x* + 1,400.131.636x — 5,307.196.161.

Din dén o°=3,741.723.747 = 1,934.353.573% ~ 1,934”
u=5,238.905.791 = 5,239.

Ham mat d6 xac suit cua dai lugng ngau nhién X c6 dang:

“
[(x —(x-3.239)%5,3 741 724

]
TN e
* Chu y: T day s6 liéu da cho, tinh duge tham s6 mau: X+s=5,133+1,737.

Kiém dinh quy luat chuén dai lugng ngau nhién X thi X : N (MX, DX) véi
MX =~ X vaDX= si. Tuy nhién ham mat dé xac suat cua X lap theo binh phudng

bé nhét sé cé tuong quan ham sé chat ché hon.
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2. Mot dia phudng c6 908 ngudi. Theo doi nhiéu ngay khi ¢6 dich, thu dude sé

liéu sau: t (thoi gian, ngay). x (sd ngudi, don vi: nguoi).
i 2 3 4 5} 6

x, 47 56 68 79 96 112
Lap ham phat trién dich x = f(t), ti d6 cho biét 8 ngudi bi dich ngay tha 10.
Dich khong chiia dudc cho nén cach ly hoan toan véi xung quanh.
Giai
* Ham can lap cé dang:

a+b

X=1ti=

T g™ wua+ bt

a
* Bang phuong phap binh phuong bé nhat tuvén tinh hoa thu dude két qua:
N 908
 1422.14718508¢ 19024579
x(10) = 210,9 = 211 nguoi,

3. Cho cac 16 chudét nhat trang dung Cocain Chlohydrat véi liéu tang déan,
Theo dai1 s6 chuét chét, Finney thu dude két qua sau:

Lidu (mg/kg) 0015 002 0025 0030 0035 = 004
S8 chust clia 16 B 69 95 78 44 20
SG chuot chét 01 50 61 31 20
Ty 16 chét (%) 0 1594 5263 7821 8409 100

Hay tinh liéu chét 50% (1.D 50).
Giai

* Trevan nhan thay:

— Ty 1& chét cua chudt la ham s6 cua liéu lugng. Do thi biéu dién ham sb ¢6
dang hinh chit s “nam ngang”.

— Liéu chét ding véi 50%, goi la LD 50, nam 6 chd déc nhat cta dudng biéu
dién. Vi vay khi thay déi rat it liéu lugng ciing gay nén thay déi 16n vé ty 1é chét.
D6 chinh la viung dé c6 sai s6 16n.

= Goiy la ty lé chét (dv: %) va x la liéu luong (dv: % mg/kg). Ham sé c¢é
dang sau:

A

1+Be

el
Il
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Bang phuong phap binh phuong bé nhat tuyén tinh hoa, qua 3 cip gia tri {ing
v6i cac liéu lugng 0,02 0,025 va 0,03. Lap dudc ham so sau:
B 100
y= 1+1.710.88438e 2:940.645.524x

T ham s6 trén suy ra:
LD50 = 2,531.677.36% mg/kg
~ 0,0253 mg/kg

Bang cac phuong phap tinh khac d61 v8i s6 lidu trén, cac tac gia cling thu duge
cac két qua tuong tu.
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Bai 10
HE SO TUONG QUAN TUYEN TiNH

MUC TIEU

1. Tinh duoc hé s6 tuong quan tuyén tinh cua ham bdc 1 va trinh bay duoc
y nghia.

2. Tinh dudc hé s6’tuong quan tuyén tinh cua mét s6 ham tuyén tinh hod.

Trong bai trude da gidi thiéu cach lap ham s& y = f(x) tir hai day sé liéu.
Bai nay gidi thiéu mot hé sé ma gia tri cia né cho biét 1ap ham sy =ax + b co

phu hop véi sd liéu khéng. D6 1a hé s6 tuong quan tuyén tinh.

1. HIEP PHUONG SAI

1.1. Pinh nghia
Cho hai dai lugng X va 'Y
Hiép phuong sai ciia hai dai luong X, Y ky hiéu C,, (X, Y) la hdng s6 duoc xde
dinh nhu sau:
Co(X, Y) = M{(X — MX)Y — MY)) (1)

Khi khéng biét MX va MY, hiép phudng sai duge udc lugng bai hiép phuong
sai mau:

e s »
Cor(X.Y) = — > (x; =Xy - ¥) 2)
i=1
Tu (2) dan dén coéng thic tinh gan ding cua hiép phudng sai:

Coy (X.Y) = Z

~ Xy — X.3.
Khi x,, y, nhan gia tri 16n hoac c6 s6 thap phan hodc cach déu ta c6 cong thic
tinh sau:

Co (X.Y) = Ax.Ay{Ty="uv"; (3)
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X; —X -
trong d6 u, = -0 v, =210
AX Ay

VOl X, Vo, AX # 0 va Ay # 0 tuy chon.

1.2. Tinh chat
C,.lX.Y) =0C.(Y, X)
Co(X,X) =DX=o
C,.(aX, bY) =ab C, (X, Y), a va b l1a cac tham sd thuc.
CoX,Y) =0khi XvaY doclap vér nhau.

2. HE SO TUONG QUAN TUYEN TINH
2.1. Dinh nghia
Cho hai dai lugng X va Y.

Hé s6 tuong quan tuyén tinh cua hai dai luong X va Y la mot s6 xdc dinh, ky

hiéu la R, goi tat la hé sé'tuong quan:
Ca XY
R, = M (4)
N DXNDY

Goi r,, 1a hé s6 tuong quan mau
Khi khéong biét MX, MY hé s8 tuong quan dude ude lugng bai hé sé tuong

quan mau.

n

g =2 ‘ (5)

2.2. Cong thic tinh hé s6 tuong quan mau

n n n
nY Xy 2% DY
i=] i=1 i=|

- ! S (6)

Xy 5

NEIS. b= 8 et (7)
\/xz - (%)% x \/f 73 Y S
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Lo . trong do u, v theo (3) (8)

\/uz @)’ x\jvz )

2.3. Tinh chat
2.3.1. R, , l1a hé s6 khong c6 don vi, thudng viét dén phan nghin
2.3.2. R, =R, viét tat 1a R.
2.3.3. Gia su a, b 1a cac s6 thuc duong va X'= aX, Y'=bY.

. - CoXLY) CpXY) o
DX bY' DX DY
2.3.4. Hai dai luong X, Y doc lap thi R, = 0.
235 GiasuY=aX+b

R, = Cou(X,Y) _ Cyy(X,aX +b)
¥ UDX DY (/DXD (aX +b)
aCo (X.X) _ a __,

d
JDX . ValDX ||

Nhu vay khi y 1a ham bac nhat cua x thi hé s6 tudng quan tuyén tinh bang + 1.

Xy

T (3.4) va (3.5) dan dén quy udc:

0 5‘ r ‘ <0,3: x va y khong tuong quan tuyén tinh.
0,3 Sl r I <0,6: X va y ¢6 tuong quan tuyén tinh.
0,6 <| r [ =1 X va y ¢6 tudng quan tuyén tinh chat ché.

Tu (7) suy ra r va a luén cung dau:
r <0 < a < 0 ham bac nhat nghich bién
r >0 < a >0 ham bac nhat dong bién.
Vi du
1. Goi X, Y la gia tri do dugc ciia mét dai luong tai hai diém trén co thé bang
hai cach. Po 12 ngusi thu dudce két qua sau:
X 326 345 390 391 391 393 397 423 454 533 594 719
Y 323 376 392 374 396 409 390 428 46,1 556 551 713
Hai day s6 liéu trén c6 tuong quan tuyén tinh khéng?
Giai

= Tinh cac két qua trung giai



2x X 2y Zy* | xy
5356  25.341,52 536,9 25.322,53 25.311,62.
®* Tinhr
- 12x25.311,62~535,6x 536,9
J12x25.341,52-535,6% /12x25.322,53 - 536,9
~ 0,986.

=0,986.343.023

Hai day s6 liéu trén tuong quan tuyén tinh dong bién rat chat ché.

2. Theo ddi 56 dan (X, dv: triéu) va chi tiéu phat trién dan sé (Y, dv: %,,) cua ca
nude thu dude so liéu sau:

H}ﬂ"54.11'2'7"'66.2'337 67744 | 69.405 | NMH 72510 | 72.95¢ | 75.355 | 76.71C |

216 'T"?E.é"J_"?a}i L REW

210 | 219 | 229 T 2300 | 218

Hai day s6 liéu trén c6 tuong quan tuyén tinh khéng?

Giai
* Tinh cic két qua trung gian
2x Zx’ 2y Iy’ 2xy
637,354 45.277,146.18 187,6 3.939,22 13.238,4815.
* Tinhr

9x13.238,4815-637,354x187,6

Ti=
J9x45.277,146.18 - 637,354> /9x3.939,22~187,6>
s (), 733,

=~ 0,733.019.569

Hai day sé liéu trén tuong quan tuyén tinh nghich bién rit chat ché.
Chuy

* Dung cac may tinh bAm tay du manh c6 thé goi dudc két qua hé sé tuong
quan tuyén tinh trén may.

* Trong vi du lap ham s6 Y = ax® + bx + ¢, tuyén tinh hoa cing tinh dugc hé
s0 tuong quan tuyén tinh.

CAU HOI TU LUONG GIA
(Bai 9 & 10)

Hay chon mot két qua dung.

1. Theo dbi s6 déan (x, dv: 1 ngudi) va chi tiéu phat trién dan s6 (y = s — ¢, dv: %)
thu dude 2 day s6 liéu sau:
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X 73000 71000 7H000 77000
v 21,6 15.6 18.8 18.0
Lap phuong trinh v = ax + b trong do a. b tinh theo cong thuc.
K&t qua:
A= 0.000.71857Tx + 75,2078 B. - 0.000.714857x + 75.2057
.- 0.000.7186x + 75.2057 D. - 0.0007186x + 75.20785
k. Biéu thue khac.

2. Theo dor 2 dai lugng x va v thu dude ket qua sau:

X, 51927 H6.TI3 5T.HI2 58.669  59.8T2
v, 30.02 298 29.3 281 28,11

Lap phuong trinh bac hai v = ax” + bx + ¢,
Két qua:
& - 1503.918.96 x 10 ° x° + 1.352.295.553 = 10 "x + 1.210.425.323
B, 1.162.951.089x" + 65.175.23064x - 862.267.3914.
€. 1.162.951.08x° +1.352.295 553,10 “x + | 210,425,383,
1), -1.503.918.96.10 “x" + 65.175.230069x - 862267.391 1.
2. Phuong trinh khae.
3. Theo doi s6 dian (x. dv: 1000 nguoi) va chi tiéu phat trién dan s (v =s - ¢. 1)
thu dude s6 héu sau:
£ 51900 H6T0O0 27600 H8H00 59100
v 23.01 99,7 22 36 21.68 21,31
Tu phuong trinh déi lap x = av + b hav cho hiét x .

Két qua:

A 113.989.567 13. 110.091.792
. 131.989.567 . 101.091.792 E. so khac.

4.Goi x la lda tudl va v la nhip tim trung binh, nghién ciu thu duge két

gua sau:

X, g 10 1M 12 13 14 15
Y, 72,8 725 73.6 69,8 698.2 68.6 70,2
Tu hai day s6 liéu trén da lap dude hai phuong trinh:

y = —0,714x + 78.529 (1)

v =-0.711x + 80,029 [:2)

Hayv tinh mot gia tri dé biét phuong trinh nao t6t hon.

Két qua:
A 15,978 B. -0.783 9031 P410,809 5. s6 khac.
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RUT MAU

1. Cho 10c¢hiis6: 0.1, 2, .... 9.

a) (6 bao nhiéu s6 chan ¢6 5 chii 56 khae nhau lap tu 10 chi s6 ?

b) Cé bao nhiéu 36 ¢6 5 chi s6 khae nhau, nho hon 30.000. khong bat dau tu
123 lap tit 10 chi s6.

2. Bénh vién N 10 tang c6 thang may. 5 bénh nhan cung vao thang may tang 1
dé Ién cae tang trén. Hoi ¢6 bao nhiéu cach neéu:

a) 5 bénh nhan tuy y ra cac tang?

b) it nhat 2 bénh nhan cang ra 1 tang, s6 con lai moi ngudi mot tang?

3. M6t 1dp gom 40 hoc vién trong do ¢6 20 nam. 20 nd. Chia I6p lam 10 nhém
bang nhau. hoi ¢6 bao nhiéu cach chia néu:

a) S6 nam, nt trong nhom tuy y ?

b) Moi nhém nhiéu nhat 2 nam ?

4, Pan vi A ¢6 15 nam va 5 na. Lap ban chi huy ¢6 4 nguoi. Hoi ¢6 bao nhiéu
cach lap néu:

a) SO nam, ni trong ban tuy y ?

b) Ban chi huy phai ¢é nu ?

5. C6 n bénh nhan ngéi thanh hang cho kham bénh. C6 bao nhiéu truong hop
dé 2 ngudi chon trude luén ludn cach nhau r nguoi (r <n) ?

6. Trong phong nghién ciiu ¢é n cap khang nguyén khang thé khac nhau. Pat
cac khang nguyén 1én gia trude ma quén ghi nhan. Phai lam bao nhiéu lan dé tim
dude dung n cap?

7. Mot bac si ¢6 15 bénh an. Hoi ¢6 bao nhiéu cach lay bénh an nghién ctiu néu:

a) Lay tuy y 10 bénh an ?

b) Lay 10 bénh an ¢6 chon loc ?

8. Mot Khoa c6 20 bac si. Lap quy hoach boi dudng lién tuc. Hoi ¢6 bao nhiéu
cach sdp xép néu lay mot nguoi di thi NCS va 3 nguoi di thi CKI, trong dé ¢6 1 chi
tiéu du bi ?

9. C6 3 thuoc cung loai diéu tri cho 4 bénh nhan. Hoi ¢6 bao nhiéu cach diéu
tri néu:
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a) Méi bénh nhan-dung khéng qua 2 thude ?

b) S6 thude dung tuy ¥ cho méi bénh nhan ?

10. Ba ky thuat vién thay nhau lam thu thuat. Sau mét thoi gian c6 4 thu
thuat khong dat.

a) C6 bao nhiéu trudng hop xay ra khi 1 trong 3 ngudi lam héng 3 thu thuat?

b) Mét trong 3 ngudi lam hong 3 thu thuat, ngudi dé e6 vung khéng ?

11. Trén mot bang déng c6 3 c6t kim loai. Trén 1 cot da xép 64 vong vang
thanh thap Phan: vong to ¢ dudi, vong nho ¢ trén. Can chuyén 64 vong sang 1 c6t
khac. Chi c6 1 ngudi lam viéc, néu mét thay nguoi khac, méi 1an chi chuyén 1
vong, phai dat vong nho 1én trén vong 16n.

a) Can tat ca bao nhiéu lan dé chuyén cho xong ?

b) Can bao nhiéu thoi gian néu mdi vong chuyén trung binh mat 1 giay ?

XAC SUAT

1. Mot phong diéu tri cho 3 bénh nhan nang A, B, C. Trong 1 gid, xac suit dé
bénh nhan A, B, C cip ciiu tudng Ung bang 0,6; 0,7; 0,8. Tim xac sudt sao cho
trong 1 gio:

a) Ca 3 bénh nhan cap ciu.

b) C6 it nhat 1 bénh nhan cip ciu. _

2. Ty 1¢ mé cta bénh K bang 15%. Trong s6 nhiing ngudi mé K c¢6 10% mé
sém. Biét ty 1é m6 sém sdng trén 5 nam cta nhiing ngudi bénh K bang 0,00375.

a) Tim ty 1é mo6 sdm cua bénh K.

b) Tim ty 1é séng trén 5 nam cua nhitng ngudi md K.

3. Ba bénh nhan nang A, B, C cang diéu tri tai bénh vién. Trong mét gid, xac
suéit cap cltu tuong ng véi 3 bénh nhan bang 0,8; 0,7 va 0,6. Trong mot gid co 2
bénh nhin cap ciu, tim xac suit gap 2 bénh nhan cap ctu la A va B.

4. Trong 20 khang sinh (KS) c¢6 1 KS chiia dudc xoan tring. Lay ngau nhién
1KS diéu tri xodn trung, néu khéng khéi 1dy ngdu nhién mét KS khac. Tim xac
suit diéu tri xoan trung khoi ¢ lan thu 5.

5. Xac sudt sinh con trai bang 0,514. Ai ¢6 kha nang thuc hién mong muén ctia
minh hon?

a) Phu nit A mong muén sinh bang dudc con gai.

b) Phu ni B mong muén syah bang duda eory tean
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6. Tai mot khoa, xép 12 bénh nhan vao 3 phong bénh (cac phong 6 thé xép t8i
da 12 bénh nhéan).

a) Tim xac sudt sao cho c6 3, 4, 5 bénh nhén vao 3 phong tuong ung.

b) Tim xac suédt sao cho phong 1 ¢6 3 bénh nhan, con lai xép tuy y.

7. Trong mdt khay dung n ciap bom tiém khac nhau. Ly ngau nhién ra 2r
chiéc: 2r < n.

a) Tim xac suat sao cho khéng ldy dudce cap bam tiém néb cung doi.

b) Tim xac suat sao cho dude ding mét cap bom tiém cung do1.

8. Xac suit bi bach tang ctua dan éng bing 0,0006; cuad dan ba bang 0,000.036.
Trong dam déng s6 dan oéng bang 0,5 sd dan ba. Tim xac suat gap mét nguoi dan
ong trong dam dong bi bach tang

9. Goi E, 1a hién tuong sinh doi that. Hai tré luén luén cung giéi.

Goi E, 1a hién tugng sinh déi gia. Hai tré cung gidi hoac khéc gidi; xac suat
cung gidi biang 0,5. Xac suat sinh déi that bang p.

a) Tim xac suét sinh do6i that cua nhém cung gidi.

b) N&u sinh ddi khac gidi thi xac suét sinh déi gia bang bao nhiéu?

10. Xac suit duong tinh cua Xquang bang 0,2. Gia tri cua Xquang ducng tinh
bing 0,2. Biét ty 1& bi bénh trong nhém Xquang am tinh bang 0,0125. Dung
Xquang chan doan bénh.

Tim d6 nhay, d6 dac hiéu cua Xquang.

11. Xét nghiém HS ¢6 xac suat sai bang 0,197. Ty 1é bi bénh tai cong dong
bing 0,02. Biét dé dic hiéu bang 0,8. Diing xét nghiém chan doan bénh. Tim gia
tri cua xét nghiém dudng tinh.

12. Ba ngudi cung dén kham bénh. Nguoi tha i nghi bénh B, 1 = 1,2,3. Xac
suat bi bénh B, bing 0,01; B, bang 0,02. Biét xac suit sao cho c¢6 ngudi bi bénh
bang 0,058906. Ba ngudi dudc kham thay 1 ngudi bi bénh, tim xac suat sao cho 2
nguoi khéng bi bénh 14 nguoi thi 1 va tha 3.

13. Tai mét khoa néi, ty 1& 3 nhém bénh tim mach, huyét hoc, tiéu hoa la 1: 1:
2. Xac suat gip bénh nhan ning cua nhém tim mach bang 0,4 va cua huyét hoc
bing 0,5. Xac suit gap bénh nhan ning cua 3 nhém bang 0,375.

Kham tat ca bénh nhén nang, tim ty 1é gidp bénh nhan nhém tiéu hoa.

14. Diéu tri riéng ré 2 khang sinh (KS) cho bénh nhan, xac suat phan ung cua
KSI bang 0,002, KSII bing 0,001. Biét xac sudt phan tng cua 2KS khi diéu tri
riéng ré bang 0,0014.
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a) Mot nguci dung KS bi phan ting, tim xac suat sao cho ngudi dé dung KSII.

b) Tim xac suat sao cho 2 ngudi dung KS thi ca 2 khéng bi phan tng.

15. Xac sudt mac bénh B tai phong kham bang 0,4. Khi su dung phuong phap
chan doan méi, véi khang dinh 1a ¢6 bénh thi ding 3/5 truong hdp; véi khang dinh
la khéng bénh thi ding 4/5 truong hop.

a) Tim xac suat chan doan c6 bénh cua phuong phép trén.

b) Tim xac suit chan doan sai.

¢) Khi xac sudt mac bénh B thay d6i, bai toan ding vé1 xac suat mic bénh B la
bao nhiéu?

16. Tai mét bénh vién, ty 1& méc bénh B bang 0,1. Dé chan doan xac dinh,
nguoi ta lam phan ung MD, néu khang dinh ¢6 bénh thi ding 50%, néu nguoi
khong bi bénh thi sai 10%.

a) Tim xac suat phan ting duong tinh cua nhém bi bénh.

b) Tim gia tri cua chan doan MD.

17. Khi chan doan bénh B, m6t phan tng c6 xac suit duong tinh bang 0,75.
Néu phan tng dudng tinh thi dung 9 /10 trudng hgp. Gia tri cua phan Ung am tinh
bang 0,5. Mot nguoi dude chan doan ding, tim xac suat sao cho dé 14 nguoi bi
bénh; d6 la nguoi ¢6 phan tng am tinh.

18. Kham bénh ngoai da cho cac chau tai mét nha tre, cac bac sy thay 70% tré
méc bénh A, 50% tré méac bénh B.

Dung thuée T, chiia bénh, xac suat khoi khi chiia bénh A bang 0,8; bénh B
bang 0,5; ca 2 bénh bang 0,35.

Dung thuée T, chiia bénh, xac suat khoi khi chda bénh A bang 0,6; bénh B
bang 0,8; ca 2 bénh bang 0,3.

Biét rang gia thudc, khéi lugng thude 2 loai nhu nhau. Nén dung thuéce nao dé
chua bénh?

19. Ty lé dung thuéc A bang 0,2, thude B bang 0,4 va thude C bang 0,4. Xac
suit khoi cua thude A bang 0,9, thuée B bang 0,85. Biét xac suit dung thude C
trong s6 khoi bang 0,35.

a) Tim xac suat khoi cua 3 thuéc khi dung riéng ré titng thuée.

b) Tim xac suit khoi khi dung phéi hop 3 thudec.

20, Dung 3 thudc A, B, C diéu tri mét bénh thay xac suat khang thuéc A bang

0,13, thuée B bang 0,3. Ty 1é dung thudc A bang 0,4. Biét xac suat dung thudc A, B
trong s6 khang thudc tuong ing-bang-0;3-va-0,6-Tim-xae¢ suat khang thudc cua C.
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Bai tu lam

21. Mt phan tng c6 xac suit chan doan diing bing 0,74. Dung phan tng chan
doan bénh, gia tri cua phan ting duong tinh bang 0,7 va d6 dac hiéu bang 0,64.

Hay cho biét dé nhay cua phan tng.

22, Dung mot xét nghiém chin doan bénh, xét nghiém c6 dé nhay bang 0.9 va
dé dic hiéu bang 0,7. Biét xac suit duong tinh cua nhém dang bing 0,5625. Tim
gia tri cua xét nghiém duong tinh?

23. Kiém tra nhiing ngudi chan doan bi bénh ¢ bénh vién I, II tuyén dudi thay
tuong ing 90% va 96% bi bénh. Xac suat khoi sau kiém tra cua hai bénh vién
tuong tng bang 0,95 va 0,9375. Tim xac suat khodi cua hai bénh vién trude ki€m
tra, biét rang s kiém tra cua bénh vién I biang 5/3 bénh vién 11,

24. Ngudi c6 nhom mau AB c¢6 thé nhan bat ky nhém mau nao. Ngudi ¢6 nhém
mau con lai ¢6 thé nhan mau ciia ngudi cing nhém mau véi minh hoac cua nguoi
c6 nhom mau O. Ty 1é cac nhém mau O, A, B, AB tuong ting bang 0.24 0,29 0,32
0,15 (nguoi EDE). Chon ngiu nhién mét ngudi nhan mau va moét ngudi cho mau
dan toc trén, tim xac sudt dé su truyén mau dude thue hién.

NHI THUC

1. Xac suat sinh con trai biang 0,514. Hién tugng sinh dude hai con trai trong 4
con ¢6 xac suat 1dn hay bé hon hién tugng sinh duge 2 con gai trong 4 con?

2. Ty 1é sinh vién bi can thi tai mét trudng dai hoc bang 1%. Can ldy mét mau
n bang bao nhiéu(cé hoan lai), sao cho véi xac suat khéng nhé hon 0,95, trong mau
d6 c6 it nhat mot sinh vién bi can thi?

3. Ty lé bi lao trong dan cu bang 0,1%. Kham lao cho n nguoi. Goi A 1a hién
tugng ¢6 1 nguoi bi lao. Goi B 1a hién tugng ¢6 1 ngudi khéng bi lao. Hién tuong A
hay hién tugng B ¢6 kha nang xudt hién 16n hon ? Néu y nghia.

4. Xac suit sinh bang dude con gai ¢ 1an tha 3 bang 0,127449. Xac suit sinh
dude mét con trai trong 3 lan sinh bang 0,367353.

Tim xac sudt sinh dude con trai trong 1 lan sinh.

5. Mot bac sy chita bénh B ¢6 xac suat khoi bang 0,8. Cé ngudi cho rang ci 5
nguoi bénh B dén chida, chac chan c6 4 nguoi khoi. Nguoi khac cho riang: ci 10
nguoi bénh B dén chia, chic chin ¢6 8 nguoi khoi.

Al né1 dung ? Tinh 2 xac suat trén.
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6. Dung thude A, B diéu tri mot bénh thav xac suat khoi cua A bang 0.8, xac
sudt khoi cia I3 bang 0.6. Piéu tri phé hop hai thuoe cho n nguoi bénh, xac suat co
10 ngudi khoi 1a 16n nhat. Tim xac suat trén.

7. Mot bac sy chiia bénh B ¢6 xace suat khor bang 0,8. Chua cho dén nguoi thu
bao nhiéu dé xac suat khong nho hon 0.9 ¢6 thé tin rang s6 ngudi khong khoi tu
dudi 75 nguasi?

8. Dung thude mdi chita thi bénh B ¢6 ty 1é khoi bang p. Trude khi dua ra su
dung chinh thie, ngudi ta diéu tri thu cho 100 nguoi bénh.

Thude dude chidp nhan dua ra su dung véi xac suat 1; 0,8 va 0 véi s6 nguoi
khoi tudng tng 1a trén 80 nguoi, tu 60 dén 80 ngudi va dudi 60 nguoi.

Tim xac suat thude dudge chiap nhan su dung vor:

a) p=0,8.
b) p=0.6.

9. Ty 1é bi bénh sau dung vac xin bing 0.0001. Dang vac xin cho 100.000 tre,
tim xac suat sao cho:

a) C6 r tré bi bénh, biét xac sudt ¢6 r tre bi bénh la 16n nhat.

b) Cé nhiéu nhat 10 tre bi bénh.

10. Xét nghiém nhém mau AB cho 100 ngusi. Ty 1é nhém mau AB bang 0,05.

Tim xac¢ suat sao cho ¢6 L 3 dén 7 nguot ¢o nhom mau AB.

THAM SO MAU, SO SANH PHUONG SAI
SO SANH TRUNG BINH

1. Dicu tra 1600 gia dinh ¢6 4 con thu duge két qua sau:

x,(sG con trai) 0 1 2 3 4
m,(sé gia dinh) 111 367 576 428 118

Tinh cac tham s6 X +s va C, cua s liéu trén.

2. Do ap luc dong mach phél thoi taAm thu bénh nhan hep 2 la thu duge két
qua sau:
Ap luc (mmHg) 205 365 BOS 6B55 BOE 955 1105 125,5 140,5 1555
S6 ngudi 6 20 33 24 28 12 17 8 4 1

Tinh cac tham s6 X ts va (', cua s6 liéu tren.

3. Theo doi s6 chudt chét khi cho cae nhom chudt su dung cac liéu thude ¢6 doc

(X: mg/kg) thu dude kél g o



xi(ma/kg) 0,015 0.02 0,025 0,03 0,035 0,04

Sé& chudt clia nhém 10 10 10 10 10 10
S6 chét cla nhom 0 2 5 8 9 10

Tinh X +s cua s6 liéu trén.
4. Theo déi ddu hiéu viém khép khi diéu tri (PT) bénh nhan viém da khdp thu

dude s6 liéu sau:

Truge BT '3l 2i6(4i7i12i514]|8]15,18!15
Sau 1thang BT 1312414186 10:514 |8 14:181!13
Sau2thang®T | 2 {0, 4 12|47 3 2,4 10115]|7

Truée BT (tiép) 20 16 (8 (15 (17 (16 118 ;15 {8 13 |
Sau 1 thang DT(tiép) 18 (15 !9 {14 {15 {14 |20 ;15 {8 12 |

(15 (13 (7 18 |10 112 {17 {13 {7 {10 |

Sau2thang BT(iép) | 10

a) Tinh céc-t}iam s6 iisl ‘lvé C, cua 3 dé.y- s6 iiéu: trude diéu tri, ééu 1 t,lhéng
PT, sau 2 thang DT.

b) Tinh cac tham s6 Z+s va C, cua chénh léch truéec DT va sau 1 thang DT,
cua trude DT va sau 2 thang DT, cua sau 1 thang DT va sau 2 thang DT.

¢) Tinh cac phuong sai S° va S? cua 3 day s6 liéu.

d) Hay so sanh trung binh cua 2 trong 3 day.

e) Hay so sanh tiung cap cua cac chénh léch.

f) Hay so sanh 3 trung binh cua 3 day.

5. Diéu trj sét rét bing 4 cach. Theo déi thdi gian hét ky sinh trung sét rét
trong mau (gid) ctia titng bénh nhan thu duge sé liéu sau:

Cach 1 ! 18 | 37 i| ° © 46 : 505 | 615 8 | 845 ] %0 |
Cach2 | 38 | 41 | 411 | 42 431 | 441 | 452 50 50 | 52
Cacn3 | 36 | 48 | 50 | 52 . s8 | 60 | 60 68 | 74 | 74
| Cach4 | 36 | 38 0 |42 48 | 60 | 62 |70 72 | 72

i —.. P R | S i . |
a) Tinh cac tham s& X +s va C, cua tiing cach diéu tri.
b) Tinh cac phudng sai S* va S* ctia 4 day s6 liéu.
¢) Hay so sanh trung binh cua 2 trong 4 day so liéu.

d) Hay so sanh 4 gia tnitrung-binhreoa4-day-séliéu.



6. Do chidu cao (CC: cm); Vong nguc (VN: cm); Can nang(CN: kg): Vong bung
(VB Cm) bal tay (ST: cm) cua 2 nhém tre nd 9 tum duodc 10 day s6 l1eu sau:

_____.___ﬁ;;_r.n_i_,,_________,,___,__“_ o Nhom Il
cc | wW | cN | vB | sT cc | VW | cN | vB | sT
115 54 16 49 | 115 15 | 54 T 797 | s0 | 110
a2 51 T 19 | 51 | 106 | 118 | 52 | 18 | 46 | 118
o3 | a9 | 1a | a7 | o8 | 126 | 6 | 21 | 50 | 121 |
17 | s6 | 205 | 51 115 | 115 | 59 | 20 | 49 | _135"1
5 | o3 | 17 | 50 | 110 | 118 | 85 | 20 | s1 | 12 |
112 sa | 17 | 50 | 110 | 121 | s6 | 205 | s0 | 120
117 20 | 20 | 51 | 110 | 122 | 56 | 225 | 49 | 120
130 67 | 25 | 51 | 125 | 129 | 57 | 24 | s1 | 128
114 | 58 | 185 | 48 | 110 | 120 | 53 | 18 | 49 | 118
115 | 55 | 19 | 50 | 110 | 110 | 50 | 16 | 48 | 102
126 | 57 | 225 | 54 | 122 | 120 | 55 | 185 | 50 | 120
117 51 17 | 49 | 112 | 125 | 56 | 21 | 50 | 120
113 | 60 | 20 | 48 | 113 | 115 | 54 | 175 | 49 | 113
112 59 | 20 | 51 | 110 | 132 | 55 | 26 | 50 | 132
110 53 | 15 | 49 | 110 | 130 | s57 | 23 | 51 | 128
125 | 61 23 | 51 | 120 | 122 | 55 | 20 | s0 | 122
125 60 | 215 | s0 | 120 | 122 | 53 | 18 | 49 | 120
130 | 60 | 26 | 51 | 126 | 112 | 51 16 | 49 | 108
20 | 85 | 20 | 49 | 115 | 100 | 54 | 15 | 49 | 104
120 55 | 20 | 52 | 115 121 | 55 | 20 | 51 | 121
121 57 | 21 | 49 | 121 | 17 | 54 | 19 | 48 | 111
16 | 55 | 19 | 49 | 115 | 134 | 62 | 25 | 49 | 130 |

a) Tinh cac tham s6 X+s va C, cua tung day so liéu.

b) Hay so sanh titng cap gita Chiéu cao — Sai tay, gitia Vong bung — Vong
nguc cua nhom 1. Lam tuong tu véi nhom II.

¢) Hay so sanh trung binh Chiéu cao I va Chiéu cao II,..., Sai tay I va Sai tay II.

d) Goi x la chiéu cao nit 9 tuéi, X : N(121,14; 5, 08 ). Chiéu cao nhém [; nhom II
tuong Ung c6 thira nhan MX = 121,14 khong

e) Goi y la cdn ndng ni 9 tudi. Gia su MY = 19,5 la sai. Hay tinh 3(20,55) vo
n = 44, biét DY = 2,44% Kiém-dimb.1 phia v o = 0,05
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KIEM DINH 2
1. Diéu tra 1600 ba me sinh 4 con, ngudi ta thay:
111 ba me khong ¢é con trai 428 ba me c6 1 con gai.
'367 ba me ¢6 1 con trai 118 ba me khéng ¢6 con gai
576 ba me ¢6 2 con gai.
Ty 1é sinh con trai cua cac ba me 4 con c6 bang 0,5 khong?

2. biéu tri khang sinh (KS) 1. KSII va KSIII, mbi loai cho 80 ngusi, 120 ngudi
va 200 nguoi. Xac suat khoi cua moi loai KS tuong ung bang 0,9; 0,85 va 0,8.

Ty 1é khoi cua 3 loai KS trén ¢é nhu nhau khéng?

3. Dung Xquang va siéu Am, mdi loai kiém tra 100 nguoi bi bénh. Xquang va
siéu am xac dinh dung tuong tng bang 0,8 va 0,9. D6 nhay cua 2 phuong phap co
nhu nhau khéng?

4. Xac dinh bénh cho 1000 ngudi d céng dong bang mét xét nghiém, thay 2,5%
dudng tinh. Trong s6 duong tinh c6 80% bi bénh; trong s 4m tinh c6 8% bi bénh.
Gia tri xét nghiém duong tinh c6 bang gia tri xét nghiém am tinh khong ?
5. Diéu tra so tré chét trudec mot tudi tai xa A bi rai chat diét co va xa B khéng
bi rai chit diét cd, thu dude két qua sau:
Nam 71 -75  xa A: sd tré chét 52, s6 tré song 1260
xa B: s0 tré chét 19, s6 tré séng 876.
Nam 81 — 86 xa A: s6 tré chét 61, s6 tré song 1696
xa B: s6 tré chét 20, sb tré song 753.
Chat diét co c6 anh hudng t6i ty 1é chét cia tré dudi 1 tudi khong?
Néu c¢6, anh hudng nhu thé nao?
6. Kham lao cho 120.000; 100.000 va 90.000 ngudi cua 3 phudng A, B, C tuong
ung, nguoi ta thay ty 1é bi lao tuong tng méi phuong bang 0,001; 0,0015 va 0,0012.
a) Ty 1@ bi lao cua 3 phudng c6 nhu nhau khéng?
b) S6 nguoi bi lao cua 3 phudng ¢é nhu nhau khéng?

7. Diéu tri mét bénh bing 3 phuong phap A, B, C mdi phudng phap cho 40
ngudi, thu duge két qua sau:

Két qua diéu tri Khoi 9%} That bai
Phuong phap A 14 18 8
Phuong phap B 22 16 2
Phuong phap C 32 8 0

Hiéu qua cua ba phuodg phap-dieu {11 co nhu nhat khéng?



8. Tong két s6 liéu 10 nam cua bénh vién K ngudi ta thay trong so 2000 bénh
0

nhan dén kham va diéu tri ¢6 50" phai mé. Trong s6 nhiing ngudi da mé co 12%
s6 nguoi mé sém va chay tia. 8% s6 ngudi mo som va diéu tri bang hoa chat. so con
lai 12 m6 mudn. Trong sé nhiing ngudi séng trén 5 nam sau mo. ¢o 50% 1a mo sém
chav tia, 10% mo sém va dang hoa chat, s6 con lai 1 mdé muén. €6 90% sé nguoi
duge md song dudi 5 nam. Hav danh gia hiéu qua cac phudng phap diéu tri va néu
v nghia”

9. Xét nghiém nhom mau cho 100 nguci. Ty 1¢ gap nhém mau O bang 0.18.
Moi lan xét nghiém cho 4 nguoi. Goi X la s6 nguol c6 nhém mau O trong nhém xét
nghiém. S6 héu thu dudge nhu sau:

X 0 1 2 3 4

m 1 T 10 6 1

a) X ¢o quy ludt siéu boi 6 dung khong ?

b) X ¢6 quv luat nhi thae véi n =1, p = 0.48 ¢6 dung khong ?

10. Diéu tra 53.680 gia dinh 8 con. (ioi X la $0 con trai. thu dude s6 Liéu sau:

X, (s6 con trai) 0 1 2 3 4 5 6 7 8

m, (s6 gia dinh) 215 1.485 5331 10649 14959 11929 6.678 2092 342
X ¢6 quyv luat nhi thie vér n = 8 va p =o khong ?
11. Pém s6 hong cau X roi vao méi 6 cia may dém hong cau, thu duge s6 ligu saw:

x; (s6 HC) 0 1 2 3 4 g 6 7 8 9 1 11 12 13 =13

m, (s &) 2 21 48 57 92 67 47 34 15 8 4 2 2 1 0
X c¢o quy luat Poisson vér A = X khong ?
12. Dinh lugng Protein dich niao ngudi tuy binh thuong (x. don vi: mg%) thu
duoc so liéu sau:
11.4 17.3 19,2 11,5 17.4 19.3 143 1.5 19,3 16, 17,6 19,5
16 17.7 196 16.1 18,2 19,7 16,3 18,5 20, 16.3 188 201
16.4 19 20,8 16,7 19,1 21, Y7 19,1 211 17,2 19,2 22

a) Hay kiém dinh gia thiét: X:N(p.o”) véi p = X. o° ~s° bing kiém dinh %*

b) Hav kiém dinh gia thiét: X:N(.o°) véi w=X. 6> ~s> bang kiém dinh

Kolmogorov.



13. Goi X 1a ap lue trung binh cua déong mach phoi bénh nhan hep van 2 1a
don thuan (immHg). Nghién ctiu thu dude s6 liéu sau:
%, 13 23 33 43 ¥ 63 73 83 93 103
m, 5 20 27 24 25 23 19 10 4 2

trong do x, la gia tri gida cua l6p tha 1

=

fis a — s - - -~ ¥
a) X: N(p.o™ vt n=X, 0 =5" ¢d ding khéng !

b) Gia s XeN(p.o7). Trong s6 bao nhiéu nguoi bénh ¢o moét ngudi ¢o ap lue

trung binh cua déng mach phoi tii trén 110 mmHg.

2 pe -

1. Néu su khae nhau gita kiém dinh "mot phia” va "hai phia™ trong bl toan
kiem dinh gi1a tri cua xae suat.

2. Néu su giong nhau gita kiém dinh "mét phia" va "hai phia” trong bai toan
kiém dinh gia tri cua xac suat.

3. Vo1l muc y nghia « = 0.05. kiém dinh 2 phia bac bo gia thiét H., thi kiém
dinh 1 phia két luan thé nao ? Giai thich?

Vdi mice y nghia a = 0,05, kiém dinh 1 phia bac bo gia thiét H,, thi kiém dinh 2
phia két luan thé nao ? Giai thich?

4. Su dung hai thuoe A, B cing loai. ¢ y kién cho 1a thude A 16t han thuoce B,
co y kién nguge lai,

a) Hot 100 nguai, chi ¢6 10 nguoi cho 1a thude A tot hon B. Co that su thudce A
tot hon B khong? Gia thiét la 2 thuée nhu nhau, lay « = 0,05.

b) Hoi 105 nguot, chi ¢o 35 nguoi cho la thude B t6t hon A, 5 ngudi cho la nhu
nhau. Co that su thuée A khéng t6t hon B khong? Gia thiét 1a 2 loai nhu nhau, lay
« = 0,05.

5. Xét nghiém nhém mau cho 100 ngudi, mdi lan mét nhém 1 ngudi. thu duoe
0 liéu sau (x: 86 nguoi ¢6 nhém mau O trong nhém xét nghiém):

X 0 1 2 3 4
S6 nhom 1 7 10 6 1
Ty 1¢ nhém mau O bang 0,48 ¢6 ding khong?
6. Diéu tra 100.000 nguoi ¢ tinh H thay 32 nguai bi lao.
a) Ty 1é bi lao bang 0,0005 ¢6 dung khong?

b) Néu ty 1é bi lao ding bang:00 Frtunh sarlkum loai 2 véi « = 0.05.

156



7. Tai mét dia phuong. diéu tra 1.000 tré thay 376 suy dinh dudng.

a) Ty 1é suy dinh dudng bang 0.1 ¢6 dung khong?

Tinh sai lam loai 2, néu ty 1é suy dinh dudng dung bang 0.37 véi v = 0.05.

b) Ty lé suy dinh dudng bang 0.35 c6 diing khong?

Tinh sai lam loai 2, néu ty 1é suy dinh dudng dung biang 0.37 vdi a = 0.05

8. Khi su dung thuée A vi tai bién ¢6 y kién cho la phai cam dung. ¢6 v kién
nguge lai. Can hoi y kién bao nhiédu ngusi? Trong d6 bao nhiéu ngudi dong v cim
thira lénh cAm” Néu quan niém nhu sau:

a)H,:p,=0,5 H;: py< 0.6 3(0.1) < 0.1 o =0.03
by H,:p, =08 H.: p,> 0.5 3(0.6) < 0.2 u = 0.01
¢)H,:p,=0,5 H,: p,#05 B031)< 0.2 a = 0.0

PO KHONG XAC DINH

1. Mot phong diéu tri 3 bénh nhan nang A, B, C. Trong 1 gid xac suit cap clu
tudag ung cua A, B, C bang 0,6; 0,7; 0.8.

Trong 1 gio doan 3 nguoi ai cap citu ai khong khé hay dé ?

2. Ty 18 mé K bang 0,15. Trong s6 nhiing ngudi mé K ¢6 10% mé sém. Diét ty
16 mé s6m song trén 5 nam bing 0,00375.

Tim d6 khéng xac dinh 16n nhat trong cac phép thu.

3. Trong 10 khang sinh (KS) ¢6 mét KS chita dudge xoan trung. LAy ngau nhién
mot KS diéu tri xodn trung, néu khong khoi 1ay ngau nhién mdt KS khac.

Doan xem bénh nhan bi xoén trung diéu tri khoi ¢ lan nao khé hay dé ?

4. Xac sudt sinh con trai bang 0,514

a) Poan hai phu nit cing sinh, méi ngudi mét con la trai hay gai, dé hay kho ?

b) Doan hai phu nit cung sinh, méi ngudi hai con la trai hay gai, dé hay kho ?

5. Diéu tri mot bénh cé xac suidt khoi bang 0,7

Diéu tri cho 4 ngudi, doan may ngudi khoéi may nguoi khong dé hay kho ?

6. Tai mot khoa néi thay 15% bi bénh A, 20% bi bénh B, 30% bi bénhC. s8 con
lai ki cac bénh khac.

Doan mét bénh nhan vao khoa ndi thudéc nhém nao khé hay dé ?

7. Tai mét bénh vién téng két thay 30% ngudi nghién thude la, trong dé 5% bi
K. Nhiing nguoi khéng nghién thuée 1a ¢6 1% K.

Poan mét nguoi nghién thuée la va K khong khé hay dé?

11-XSTHING KE (BYT) | 57



8. Ty lé ba nhém bénh A:B:C tai khoa ni1 bang 2:1:2. Xac suit gdp bénh nhan
ning tuong ing cua mdi nhém bang 0,35 0,5 va 0,4.

a) Poan bénh nhan trong khoa nang hay khéng khé hay dé ?

b) Goi « : nang hay khéng nang; p: A, B, C. Tinh I (a,p).

9. Mot xét nghiém cé xac suit dung bang 0,95 va ty 1é bi bénh tai bénh
vién bing 0,2. Biét d6 nhay cta xét nghiém bing 0,8. Dung xét nghiém chan
doan bénh.

a) Tinh d6 khong xac dinh cta phép thu a véi diéu kién p da xay ra, trong dé a:
duong tinh hay am tinh, §: bi bénh hay khéng.

b) Luong tin vé bénh chita trong chan doan xét nghiém 16n hay bé?

10. Dung m5t xét nghiém dé chan doan bénbk. Xét nghiém cé xéc snat dung
bang 0,763. Gia tri duong tinh cua xét nghiém bang 0,1 va gia tri am tinh cua xét
nghiém bang 0,95.

a) Poan mot ngudi xét nghiém duong hay am tinh va c6 bénh hay khéng khé
hay dé?

b) Goi B: bi bénh hay khong, &: ding hay sai. Tinh I (B,¢).

TUONG QUAN

1. Lap phuong trinh y = a,x + b,, x = a,y + b, va tinh hé s6 tuong quan tuyén
tinh tir s6 liéu sau:

_ XI prlp s 5'12"”"13' T "
2. Lap phuong trinh y = ax* + b tit s8 liéu sau:

x | 1 | 2 3 . 4 | 5

1

v | 01 | 3 | B1 | 149 | 239

3. Lap phuong trinh y = ax® + bx + ¢ tif cac s liéu sau:

a)
T T T
y 29 88 191 332 508
: o . | L Rl
x 056 084 114 284 316
y  -080 -097 -098 107 386
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4. Ta1 mot dia phuong c6 250 ngudi. Khi théng bao dich, ¢6 25 nguai bi dich.
Sau 10 ngay thong bao c¢é 33 nguoi bi dich. Sau 15 ngay théng bao ¢6 37 ngudi bi
dich. Lap ham phat trién dich x = f(t), tit dé cho biét s8 nguoi bi dich sau 30 ngay
théng bao (Dich khdng chita dudce cho nén cach ly hoan toan véi xung quanh).

5 Theo doé1 phat trlen dan s6 mot quan thu dudc sé heu sau:

nin x (s6 dén, ngudi) | s (17 1¢ sinh, dv: 1) C (ty 1¢ chét, dv: 1)
1983 171.000 0,0240 0,00512
1984 175.300 00217 |  0.00499
1985 179.600 0,0194 1 0,00486
1986 |  183.900 0,0171 0,00473
1987 188200 00148 | 0,00460

Tmh hé s6 tuong quan tuyén tinh va lap cac phudng trinh s=ax+b, c=a’x+b’

6. Theo doi phat trién dan sé mot xa thu dude sé Liéu sau:

n{;r; x (s6 dan, nguoi) s (ty 1é smh dv: 1) | c(ty Ee chét, dv: 1)

1980 4.670 0,0411 ; 0,0099

1981 4.860 | 0,0397 | o 0,0074

1982 5.050 0,0352 " 0,0099

1983 5.170 0,0375 » 0,0064
198 5410 | oosse 0,0059

Tinh hé s6 tudng quan tuyén tinh va lap phuong trmh y=ax+b véi y=s—c.

7. Theo déi phat trién dan sé toan qudc thu ducc s0 heu sau:

nam x(so-;:_l;;_qlﬁtn)b&;)_ n_:(_t;If“:_smh l{m) c (ty lé ch-e_t “fw)_
m__]:éfii—-_-mm—ga?? i 30,02 - 6,98

1982 56.713 29,80 | 7,10 |

1983 .. 07.442 29,30 7,08

1984“ o 58.669 28,40 7;03

1985 59872 28,44 6,94

Tinh hé s6 tudng quan tuyén tinh va lap cac phuong trinh s =ax + b, c =ax + b
tir d6 cho biét dan sé 6n dinh can bang.



Bang 1. HAM PHAN B0 [1 CUA QUY LUAT CHUAN TAC

Gia tri x nho hon 2

X
0.0
0,1
0.2
03
0.4
0.5
06
0.7
0.8
09
1.0
1
1.2
1.3
1.4
1.5
16
1.7

1.8

I
|

I
I
i

I
i
]
|
b
|

0,5000

| 5398

{ 5793

6179

6554

6915

7257

7580

7881

8159

| 8413

8643

8849

9032

9192

9332

9452

9554

9641

9713

”____i_mluu_,

0,01

| 0,5040
5438
5832
6217
6591

6950
7290
7611

7910
8186
8438
8665
8869
9049
9207

9345

9463

9564
9649

9719

0,02 ]
0,5080
5478
5871
6255
6628
6985
7324
7642
7939
8212
8461
8686
8888
9066

0222 |
9357

0474

9573

%656

9726

PHU LUC

ooalw.bﬁﬁm
0.5120 | 05160 |
5517 | 5557

| 5910 5948
6293 | 6331
6664 | 6700 |
7019 | 7054
7357 | 7389
7673 | 7704 |
7967 | 7995
8238 | 8264
8485 ;.8508
8708 | 8729
8907 3925-
9082 | 9099 |
0236 | 9251
9370 | 9382
9484 | 9495
9582 | 9591
9664 | 9671
9732 | 9738

&07

i
\

005 | 006 |
0.5199 "535357 0,527
5596 | 5636 1 5675
5987 | 6026 : 6064
6368 | 6406 i 6443
6736 | 6772 | 6808
7088 | 7123 i 7157
7422 | 7454 | 7488
7734 | 7764 | 7794
8023 | 8051 | 8078
8289 | 8315 | 8340
8531 | 8554 | 8577

8749 | 8770

8944 | 8962 | 8980
o115 | 9131 | 9147
‘9265 | 9279 | 9292 |
9304 | 9406 | 9418
o505 | 9515 | 9525
0599 | 9608 | 9616
9678 | 9686 | 9693
o744 | 9750 | 9756

0,08

0,5319 ‘[ 0,5359 |

| 5714

6103
6480
6844
7190
7517
7823
8106
8365

8599

8997

9162

9306

9429

9535

9625

9699

9761

8790 8810

1

3793
6141
6517
6879
7224
7549
?852
8133
8359
8621
8830

9015

917?

8319

9441
9545

9633

9706

| 9767




Gla tr1 X lo’n hdn 2

g 20 | 21 | 22

T (x) ! 09772 | 09821 | 0,9861
| o 2 i =4 DREor - -4
L x 2.7 2.8 2.9
1 1) | 09965 | 08974 | 0.9981
| x : 3.4 35 |r 35
|
x| osess | oseors | osessr |0

Chi

1. n(x) =

vol 86 x nam gida 0 va

hang va cbt.

dan

—n<X<x},

I
|
. -

3.0

0,99865

3.8

0.999928 J 0,999968

Vidu x=1,57 can tim ¢ hang 1,5 va ¢ot 0,07.

0,9918

3,1

| 4.0

11(1,57)

0,99904

0.9938

3,2

| 45

[ 0.999997 |

=0,9418

!

0.99931

26
09953

3.3

0.99952

2, ¢6 hai s6 thap phan thi n(x) nam 6 chd giao nhau cua

2. Trong cac bai toan lién quan tdi kiém dinh gia thiét mic o, tra t(x) néu

kiém dinh mdt phia, hodc t(a/2) néu kiém dinh 2 phm trong bang sau:

=R i -
a 0,2 0,05
t{a) 0,8416 1,2816 1,6449

TN A, Ao | i TN T

] t{odz) 1,2816 1,6449 1,9600
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Bang 2. QUY LUAT STUDENT VOI N BAC TU DO

Gia tri cua t(n, p)

0.4

0,25

0,025

(0,050)

1-2.706
4,303
3,182
2,776
2,571
2.447 |
"2,365
2,306 |
2,262
2,228
2..20.1
2,179
2,f6d

2,145

2,13
2,120
2,110
2101
2,093
2086
| 2,080
2,074
2,069
2,064
2,060
2,056
2,052
2,048
2,045

| 2042

2,021
2,000
17,960

162

0,01

(0,02)

31821
6,965
4 541
3,747
3,365

3143

2,988
2,896
2,821
2,764
2,718
2,681
2,650
2,624
2,602
2,583
2,567
2,552
2,539
2,528

2,508
2,500
2,492
2,485
2,479
2.473
2,467
2,462
2457

2423
2,390

h 2326

2,518 :

0,0005

(0,001)

636,62
31,508
12,924
8.610
6,869
5.959
5,408
5,041
4,781
4 587
4,437
4,318
4,221
4,140
4,073“
4,015
3,965
3,022
3,883
3,850
3,8.19
3,792
3,767
3..745
3.725
3,707
3,690
3674
3,659
3,646
3;551
“3,460
3,291

o



Chi dan
1. T, c6 quy luat Student véi n bac tu do thi t(n,p) la gia tri duge xac dinh thoa
man diéu kién: p{Tn > t(n,p)} = p. p{ ] j i | > l(n,p}} =2m,
2. 86 t(n,p) doc 6 hang n ¢ét p; vi du t(19; 0,05) = 1,729

3. Trong cac bai toan lién quan téi kiém dinh gia thiét mic o, tra t(n; o) néu
kiém dinh mét phia, hoac t(n; @/2) néu kiém dinh 2 phia, khi d6 tuong {ing p = a
hoac 2p = a .
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(ia tri cua gq(n, p)
g i

1

s

9
10
1

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

0,99

0.000
S0
0,115

o 0297

0,554
0,872

1,239

1,646 |

5,229
5812
§,408
7.015
7.633
8,260

| 8,897
| 9,542

10,196
10,856
11.524
12,198
12,879
13,565
14,256
| 14,953

.._..__J_ sl

Bang 3.
0,95 ll 0,90
'0,004 "! 0,016
0103 | 0211
0,352 0584
'i 0711 1.064
1145 | 1610
1635 2,204
2.167 | 2,833
I 2,733 l 3,490
3325 4168
| 3,940 4,865
4,575 ' 5,578
5,226 ' 6.304
5892 | 7,042
| 6571 | 7,790
| 7.261 8.547
??,962 9,312
| 8,672 | 10,085
9,390 10,865
| 10,117 | 11,651
10,851 | 12,443
11,591 | 13,240
12,338 | 14,041
113,09'1' 14,848
| 13,848 | 15,659
14,611 | 16,473
15,379 | 17,292
16,151 | 18,114
16,928 | 18,939
17,708 | 19,768
18,493 | 20,599

QUY LUAT 2 VOI N BAC TU DO

0,75
0,102
0,575
1,213
1,923
2,675
3,455
4,255
5.071
5,899
6,737
7,584
8,438
9,299
10,165
11,037
11,912
12,792
13,675
14,562

15,452

16,344
17,240

18,137

19,037
19,939
20,843
21 .?4"9
22,657
23,56?
24,478

o

050

2,366
3,357
4351
5,348
6,346
7.344
8,343
9,342
10,341
11,340
12,340
13,339
14,339
15,338
16,338
17,338
18,335
19,357
2013.3?

21,337

22,337
23,337
24,337
25;336
.25,336
27,336
28,336

0,30
1;0:!4
2,408
3,665
4,878
6,064
7231
8,383
9,524
10,656
11,781
12,899
14,011
15,119
16,222

17,322

18,418
19,511
20,601
21,689

22,775
23,858
24,939

26,018

27,096

28,172

29,246

30,319
31,381
32,461

o

20,331 3368 ' N36.250

0 10

2 ?08
4,605
6,251
7.779
9,236
10,645
12,017
13.362

| 14,684 !

15,987

17,275 |

18,549
19,812
21,064
;'22,307
23,542
24,.?.'69

25,989

27,204

28,412 '
”"29 615
| 30,813
| a2, 007'

33.196
34,382
35,563
36,?41
37,916
39,d87
40.256

o |
Vi
|
|
|
|

005

3, 841
5,991
7.815
9,488
11,070
12,592
14,067
15,507

16,919

18,307

19,675
21,026
22,362

23,685

24,996
26.296
27,587
28,869
30,144

31,410
32,6?1
33 924

35 172

36,415

37,652
38,885
40,113

41,337

42,557

43,?73

21.161
22,618
24,054
25,472
26,873
28,259
29,633
30,995
32,346
33,687

35,020

36,343

37,659

38,968
40,270
41,566
42,856

44,140

45.419

46 693

4? 962

6.635

0,01

9,210
11,345

l
} 13,277

|
|
|

15,08€
16,812
18,475
20,090

| 21,666

23,209
24,725
26,217
27,688
29,141
30,574
32,000
33,409
34 805

36,191

37,566

38 ,932
" 40.l,l239
. l41 ,-65.;»8
”42 ,980

44,314
45,642
46,963
48,278
49,588
56,892

|
e




Chi dan

1. Q. c6 quy luat y* véi n bac tu do thi g(n.p) 1a gi1a tri dude xac dinh thoa man
dicu kién:

l""-{Q" > q{n.p}} =1

2. 86 q(n, p) doc ¢ hang n ¢ot p. vi du: q(4: 0.05) = 9.188.
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Bang 4. QUY LUAT FISHER — SNEDECOR
Gia tri cua f(n,, n, ; 0,05)

166

\\\{Q_ 1 2 3 4 5 6 8 10 15
i o .
1 | 161 | 199 | 216 | 225 | 230 | 234 | 239 | 242 | 246
2 (185|190 | 192 | 192 | 193 | 193 | 194 | 19.4 | 194
3 | 101 | 955 | 928 | 912 | 901 | 894 | 8,84 | 8,78 | 8,70
4 | 771|694 | 659 | 639 6,26 | 6,16 | 6,04 | 596 | 585
5 | 661|579 | 541|519 | 505 | 495 | 482 | 474 | 4,62
6 | 590|514 | 476 | 453 | 439 | 4,28 | 4.15 | 406 | 394
7 | 550 | 474 : 435 | 412 | 397 | 387 | 3,73 | 363 | 351
8 | 532|446 | 407 | 3,84 | 369 | 3,58 | 344 | 334 | 3,22
9 512 | 426 | 3,86 | 363 | 348 | 3,37 | 3,23 | 3,13 3.01
10 | 496 | 410 | 3,71 | 348 | 333 | 322 | 307 | 297 | 2,84
11 | 484 | 398 | 359 | 336 | 320 | 3,10 | 2.95 | 2.86 | 2,72
| 12 | 475 | 389 | 349 | 3.26 | 3,11 | 300 | 285 | 276 | 262
| 13 | 467 | 381 | 341 | 318 | 303 | 292 | 277 | 267 | 2,53
14 | 460 | 374 | 334 | 311 | 296 | 2.85 | 2,70 | 2,60 | 2.46
15 | 454 | 368 | 329 | 306 | 290 | 279 | 2,64 | 2,55 | 2,40
16 | 4,50 | 363 | 324 | 301 | 285 | 2,74 | 2,59 | 2,49 | 2,35
17 | 4,45 | 3,59 | 3,19 | 2,96 | 2,81 | 2,70 | 2,55 | 2,45 | 2,31
18 | 441 | 355 | 316 | 293 | 2,77 | 2.66 | 2,51 | 2,41 | 2,27
19 | 438 | 352 | 313 | 290 | 2,74 | 263 | 2,48 | 2,38 | 2,23
20 | 4,35 | 349 | 310 | 287 | 271 | 260 | 245 | 2,35 | 2,20
21 | 432 | 347 | 307 | 284 | 268 | 257 | 2.42 | 232 | 2118
22 | 430 | 344 | 305 | 282 | 266 | 2,55 | 2.40 | 230 | 2,15 |
23 | 428 | 342 | 303 | 280 | 264 | 253 | 2,38 | 2.28 | 2,13
28| 426 | 340 | 301 | 278 | 262 | 251 | 235 | 226 | 211
25 | 424 | 338 | 299 | 2,76 | 260 | 249 | 2,34 | 2.24 | 2,09
26 | 422 | 337 | 297 | 274 | 250 | 247 | 2,32 | 222 | 2,07
27 | 421|335 | 296 | 2,73 | 257 | 246 | 231 | 2,20 | 2,06
28 | 420 | 334 [ 295 | 271 | 256 | 245 | 2,29 | 2,19 | 2,04
29 | 418 | 333 | 2,93 | 2,70 | 2,55 | 2,43 | 2.28 | 2,18 | 2,03
30 | 417 | 332 | 2,92 | 269 | 253 | 242 | 227 | 216 | 2,01
40 | 408 | 323 | 2,84 | 261 | 245 | 2,34 | 2.18 | 2,07 | 1,92
60 | 400 | 315 | 2,76 | 253 | 2,37 | 2,25 | 2,10 | 1,99 | 1,84
100 | 394 | 3,09 | 270 | 246 | 2,30 | 219 | 2,03 | 1,92 | 1,77
200 | 3,89 | 3,04 | 265 | 241 | 226 | 214 | 198 | 187 | 1,71
o | 8B4 3.(_)__9;' 2,00 | 2,37 2B 210 U NPRED .83 | 1,67

20
248
19,4
8,66
5,80
4.56
3,87
3,44
3,15

2,93

2,65
254
246
239
233
228
223
219
215
212
2,09

2,04
2,02

1,97
1,96
194
1,93
1,84
1,75
1,68

1,62

277 |

2,07 |

200 | 1
1,99 ,

1.0¢

—t e ———

252 | 254
195 | 19,5
8,58 E 8,53
5,70 4 5,63
444 436
3,75 | 3,67
qap | 321 |
303 | 2,93
280 | 2,71
264 | 2,54
250 | 2,40
2.40 | 2,30
2,32 | 2,21
224 | 2,13
2,18 | 2,07
2,13 | 2,01
208 | 1,9
2,04 | 1,92
2,00 | 1,88
196 | 1.84
1.93 | 1,81
191 | 1,78
1,88 | 1.76
1,86 | 1,73
1,84 | 1,71
182 | 1,69
180 | 1,67
1,78 | 1,65
177 | 1,64
1,76 | 1,62
166 | 1,51
156 | 1,39
1,48 | 1.28
1,42 | 1.19
1,35 | 1,00




Chi dan

I. F, ,, ¢6 quy luat Fiso - Snedecor v6i n, va n, bac tu do thi f(n,,n,p) la gia

tri dude xac dinh thoa man diéu kién:
{Fn,.nw,- ::-f{n].nz_p)} =p

2. 86 f(n,,n,, 0,05) tim trong ¢6t n,, hang n, ; vi du: f(15,1; 0,05) = 246.

I)
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Bang 5. GIA TRI (

S o i T

T

"UA HAM SO

~ P*LOG,P

I

| 000 | 1 00100 | 0.0179 | 0.0251 | 0.0319 | 0.0382 | 00443 | 00501 | 00557 | 00612 |
[ 1| 0.0664 ! 0.0716 | 0.0766 i 0.0814 \ 0.0862 ‘ 0.0909 i 0.0955 | 0.0999 | 0.1043 : 01086
; 2 | 0.1129 | 0.117C 1 0.1211 ! 0.1252 | 0.1291 | 01330 ‘ 0.1369 . 0.1407 | 0.1444 | 0.1481 |
: 301518 = 0.1554 | 0.1589 | 0.1624 | 0.1659 | 0.1593 | 0.1727 | 0.1760 | 0.1793 | 0.1825
: 41 0.1858 | 0.1889 | 0.1921 | 01952 | 0.1983 | 02013 | 02043 | 02073 | 02103 | 02132 |
| 005 02161 | 0.219 | 0.2218 | 0.2246 | 0.2274 | 02301 | 02329 ' 02356 | 02383 | 02409 |
| 6 | 0.2435 | 0.2461 1 0.2487 ' 0.2513 | 0.2538 | 0.2563 ! 02588 | 02613 | 02637 ' 02662 |
| 7102686 | 0.2709 1 02733 | 0.2756 | 02780 02803 | 02826 | 02848 | 02871 02893 |
8 | 02915 | 0.2937 | 0.2959 | 0.2980 | 03002 ‘ 0.3023 | 03044 | 0.3065 | 03086 | 03106 |
9| 03127 | 0.3147 | 03167 | 03187 | 0.3207 | 0.3226 | 03246 | 03265 | 0.3284 | 03303
010 | 03322 | 03341 | 03359 | 03378 | 03396 | 03414 | 03432 | 0.3450 | 03468 | 03485
11| 0.3503 | 0.3520 | 0.3537 | 03555 | 0.3571 | 0.3688 | 0.3605 ' 0.3622 | 03638 | 03654
12 | 0.3671 | 0.3687 | 0.3703 | 0.3719 | 0.3734 | 0.3750 | 0.3766 | 0.3781 | 03796 | 03811
13 ! 0.3826 | 0.3841 | 0.3856 | 0.3871 | 0.3886 | 0.3900 | 0.3915 | 0.3929 | 03943 | 03957 :
14 i 03971 | 0.3985 | 0.3999 | 0.4012 | 0.4026 | 0.4040 | 04053 | 0.4066 | 0.4079 | 04092 |

0.15 | 0.4105 | 0.4118 | 0.4131 | 0.4144 | 0.4156 | 0.4169 | 0.4181 | 0.4194 | 0.4206 | 04218

16 | 04230 | 04242 | 0.4254 | 04266 | 0.4278 | 0.4289 | 04301 | 0.4312 | 04323 | 0.4335

| 471 04346 | 0.4357 | 0.4368 | 0.4379 | 04390 | 0.4401 | 0.4411 | 0.4422 | 0.4432 | 0.4443
18 | 0.4453 | 0.4463 | 0.4474 | 0.4484 | 0.4494 | 0.4504 | 0.4514 | 0.4523 | 0.4533 | 04543

19 | 0.4552 | 0.4562 | 0.4571 | 0.4581 | 0.4580 | 0.4599 | 0.4608 | 0.4617 | 0.4626 | 0.4635

0.20 | 0.4644 | 0.4653 | 0.4661 | 0.4670 | 0.4678 | 0.4687 | 0.4695 | 0.4704 | 0.4712 | 0.4720

21| 04728 | 04736 | 0.4744 | 04752 | 0.4760 | 04768 | 04776 | 0.4783 | 04791 | 0.4798

22 | 0.4806 | 0.4813 | 0.4820 | 0.4828 | 0.4835 | 0.4842 | 0.4849 | 0.4856 | 0.4863 | 0.4870

23| 04877 | 0.4883 | 0.4890 | 0.4897 | 0.4903 | 0.4910 | 0.4916 | 0.4923 | 0.4929 | 0.4935

24 | 0.4941 | 0.4947 | 0.4954 | 0.4960 | 0.4966 | 0.4971 | 0.4977 | 0.4983 | 0.4989 | 0.4994

~ 0.25 | 05000 | 0.5006 | 0.5011 | 0.5016 | 0.5022 | 0.5027 | 0.5032 | 0.5038 | 0.5043 | 0.5048
26| 05053 | 0.5058 | 0.5063 | 0.5068 | 0.5072 | 0.5077 | 0.5082 | 0.5087 | 0.5091 | 0.5096
27 | 05100 | 0.5105 | 0.5109 | 0.5113 | 0.5119 | 05122 | 05126 | 05130 | 0.5134 | 0.5138

28 | 05142 | 0.5146 | 05150 | 0.5154 | 0.5158 | 05161 | 05165 | 0.5169 | 0.5172 | 05176

29 | 05179 | 0.5182 | 0.5186 | 0.5189 | 0.5192 | 0.5196 | 0.5199 | 0.5202 | 0.5205 | 0.5208

0.30 | 0.5211 | 05214 | 05217 | 05220 | 0.5222 | 05225 | 05228 | 0.5230 | 05233 | 05235

31| 05238 | 05240 | 05243 | 05245 | 05247 | 05250 | 0.5252 | 0.5254 | 0.5256 | 0.5258

32 | 05260 | 0.5262 | 0.5264 | 0.5266 | 0.5268 | 0.5270 | 0.5272 | 05273 | 0.5275 | 0.5277

33 | 05278 | 0.5280 | 0.5281 | 05283 | 0.5284 | 0.5286 | 05287 | 05288 | 0.5289 | 0.5291
34| 05202 | 05203 | 0.5204 | 05205 | 0.5296 | 0.5207 | 0.5298 | 05299 | 0.5299 | 0.5300

P 0 1 2] 3 4 5 6 7 |8 9
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T e

0.40
41
42
43

44 |

0.45

0.55
56
57

58

59

0.60

61
62
63
64
0.65

GIA TRI CUA HAM SO

i 1
0.5301 | 0.5302
0.5306 | 0.5306
05307 | 05307
0.5305 | 05304
05298 | 05297
0.5288 | 05286 |
05274 | 05272 |
05256 | 0.5255
05236 | 0.5233
05211 | 0.5209
05184 | 05181
0.5153 g 0.5150
05120 | 0.5116
05083 | 05079
5043 0.5039
0.5000 | 0.4996
0.4954 | 0.4950
0.4906 | 0.4901
0.4854 | 0.4849
0.4800 | 0.4795
0.4744 | 04738
0.4684 | 0.4678
0.4623 | 0.4616
0.4558 | 0.4551
10.4491 | 0.4484
0.4422 | 0.4415
0.4350 | 0.4343
0.4276 | 0.4268
0.4199 | 0.4192
04121 | 0.4113
0.4040 | 0.4031
0.3956 | 0.3948
0.3871 | 0.3862
| 0.3783 | 0.3775
0.3694 | 0.3685
0 1

2
0.5302
0.5307
0.5307

0.5304

0.5296 |
0.5285 |

0.5271
0.5253
0.5231
0.5206
0.5178
0.5147 .

! 0.5112

0.5075

0.5034 |

0.4991
0.4945
0.4896 |
9,4844
0.4789
0.4732
0.4672
0.4610
0.4545
0.4477

~ 0.4408
0.4335

0.4261
0.4184
0.4105
0.4023

0.3940 |

0.3854
0.3766
0.3676

5T
05303 | 0.5304
0.5307 0.5307
05307 | 05307
0.5303 |+ 0.5302
05295 | 05294
05284 | 05283 |
05269 | 0.5267 \
0.5251 J 0.5249 Jl
05229 | 05226 ‘
05204 | 05201 |
0.5175 | 0.5172 |
0.5144 | 05140 |
05109 | 0.5105
0.5071 | 0.5067
0.5030 | 0.5026
0.4987 | 0.4982
0.4940 | 0.4935
0.4891 | 0.4886
0.4839 | 0.4833
0.4784 | 0.4778
0.4726 | 0.4720
0.4666 | 0.4660
0.4603 | 0.4597
0.4538 | 0.4532
0.4471 | 0.4464
0.4401 | 0.4393
0.4328 | 04321 |
0.4253 | 0.4246
0.4176 | 0.4168
0.4097 | 0.4089
0.4015 | 0.4007
0.3931 | 0.3923
0.3845 | 0.3836
0.3757 | 0.3748
03666 2 0.‘365?“

ST e -

5
05304
0.5307
0.5306
0.5302
0.5293

| 0.5281

0.5266

| 05246

0.5224
0.5198

| 05169
| 05137

0.5102
0.5063

0.5022 |
0.4978 |

0.4930
0.4880
0.4828
04772
L;}.4?14
0.4654
0.4591
0.4525
0.4457
0.4386
0.4313

0.4238
0.4160
0.4080 _

0.3998
0.3914
0.3828

| 0.373%
0.3648

»

== 5

i

— P*LOG,P (ti€p theo)

e

6 7 |

05305 | _6_5'30'5' 0.5305 [ 0 5306
0.5307 | 0.5307 | 05307 | 05307
05306 | 05306 | 0.5305 | 1 0.5305
0.5301 | 0.5300 I 05300 | | 05299
0.5292 | 0.5291 | 0.5290 ] 05289 |
0.5280 | 0.5278 | 05277 | 05275 |
05264 | 0.5262 | 0.5260 | 0.5258 |
0.5244 | 0.5242 | 0.5240 : 0.5238
05222 | 0.5219 | 0.5217 | 0.5214
05195 | 0.5193 | 0.5190 | 0.5187
0.5166 | 0.5163 | 0.5160 | 05157
0.5133 0_513(.) 05127 0.5123
05098 | 0.5094 | 0.5090 | 0.5087
0.5059 | 0.5055 : 05051 | 0.5047
0.5017 | 0.5013 | 0.5009 | 0.5004
0.4973 | 0.4968 | 04964 | 0.4959
04926 | 04921 | 04916 | 0.4911
04875 | 04870 | 04865 | 0.4860
0.4822 | 0.4817 | 0.4811 | 0.4806
0.4767 | 0.4761 | 0.4755 | 0.4750
0.4708 | 0.4702 | 0.4696 | 0.4690 |
0.4648 | 0.4641 | 0.4635 | 0.4629
0.4584 | 0.4578 | 0.4571 | 0.4565
0.4518 | 0.4511 | 0.4505 0.4498
0.4450 0.4443 0.4436 | 0.4429 |
04379 | 0.4372 | 0.4365 | 0.4357
0.4306 | 0.4208 | 0.4291 | 0.4283
0.4230 | 0.4223 | 0.4215 | 0.4207 __
0.4152 | 0.4145 | 04137 | 0.4129
04072 | 0.4064 | 0.4056 | 0.4048
0.3990 | 0.3982 | 0.3973 | 0.3965
0.3905 | 0.3897 | 0.3888 | 0.3880
0.3819 | 0.3810 | 0.3801 | 0.3792
0.3730 | 0.3721 | 0.3712 | 0.3703
0:3639 | 0.3630 | 0.3621 | 0.3611
— 4 7 8 9
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GIA TRI CUA HAM SO — P*LOG,P (tiép theo)

170

e [ o : 2 | 3 4 5 6 | 7 | 8 | o
070 | 03602 | 03593 | 03583 | 0.3574 | 0.3565 | 0.3555 | 03546 | 03537 | 0.3527 | 0.3518 |
71| 03508 | 03499 | 0.3489 | 0.3480 | 0.3470 | 0.3460 | 0.3451 | 0.3441 | 03432 | 0.3422
72 | 03412 | 0.3403 | 03393 | 0.3383 | 03373 | 0.3364 | 03354 | 03344 | 0.3334 | 03324
73| 0.3314 | 0.3305 | 0.3295 | 03285 | 0.3275 | 0.3265 | 0.3255 | 0.3245 | 0.3235 | 0.3225
74 | 03215 | 0.3204 | 03194 | 0.3184 | 03174 | 03164 | 03154 | 03144 | 03133 | 03123
| 07503113 | 03102 ':_973;_)92":; 0.3082 | 0.3072 | 0.3061 | 03051 0.3040 | 0.3030 03020
76 | 0.3009 | 0.2999 | 0.2088 | 0.2978 | 02967 | 0.2956 | 0.2046 | 0.2035 | 0.2925 | 0.2014
77 | 0.2903 | 0.2893 | 0.2882 | 0.2871 | 0.2861 | 0.2850 | 0.2839 | 0.2828 | 0.2818 | 0.2807
78 | 0.2796 | 0.2785 | 02774 | 02763 | 0.2752 | 0.2741 | 0.2731 ! 0.2720 ; 0.270¢ | 0.2698 |
79 | 0.2687 | 02576 | 02665 | 02653 | 02642 | 0.2631 | 0.2620 | 0.2609 | 02598 | 02587 ;
080 | 02575 | 02564 | 02553 | 02542 | 02530 | 02519 | 02508 | 02497 | 02485 | 02474 |
| 8102462 | 0.2451 | 0.2440 | 0.2428 | 0.2417 | 0.2405 | 0.2394 | 0.2382 | 02371 | 0.2350 |
| 82| 02348 | 02336 | 02325 | 02313 | 02301 | 02200 | 0.2278 | 02266 | 0.2255 | 0.2243 |
83 | 0.2231 | 0.2219 | 0.2208 | 0.2196 | 0.2184 | 0.2172 | 0.2160 | 0.2149 | 02137 | 0.2125
84| 02113 | 0.2101 | 0.2089 | 0.2077 | 0.2065 | 0.2053 | 0.2041 | 0.2029 | 0.2017 | 0.2005
085 | 0.1993 | 0.1981 | 0.1969 | 0.1957 | 0.1944 | 0.1932 | 01920 | 01908 | 0.1896 | 0.1884
86 | 0.1871 | 0.1859 | 0.1847 | 0.1834 | 0.1822 | 0.1810 | 0.1797 | 0.1785 | 0.1773 | 0.1760
87 | 01748 | 0.1736 | 0.1723 | 01711 | 01698 | 0.1686 | 0.1673 | 0.1661 | 0.1648 | 0.1636
88 | 0.1623 | 0.1610 | 0.1508 | 0.1585 | 0.1572 | 0.1560 | 0.1547 | 0.1534 | 0.1522 | 0.1509
89 | 0.1496 | 0.1484 | 0.1471 | 0.1458 | 0.1445 | 0.1432 | 01420 | 0.1407 | 0.1394 | 0.1381
0.90 | 01368 | 0.1355 | 0.1342 | 0.1329 | 0.1316 | 01303 | 01290 | 0.1277 | 0.1264 | 0.1251
91| 01238 | 01225 | 0.1212 | 0.1199 | 0.1186 | 0.1173 | 0.1159 | 0.1146 | 0.1133 | 0.1120
92| 0.1107 | 0.1093 | 0.1080 | 0.1067 | 0.1054 | 0.1040 | 0.1027 | 0.1014 | 0.1000 | 0.0987
93| 0.0974 | 0.0960 | 0.0947 | 0.0933 | 0.0920 | 0.0907 | 0.0893 | 0.0880 | 0.0866 | 0.0853
94| 00839 | 00826 | 0.0812 | 0.0798 | 0.0785 | 0.0771 | 0.0758 | 0.0744 | 0.0730 | 0.0717
0.95 | 0.0703 | 0.0689 | 0.0676 | 0.0662 | 0.0648 | 0.0634 | 0.0621 | 0.0607 | 0.0593 | 0.0579
96 | 0.0565 | 0.0552 | 0.0538 | 0.0524 | 0.0510 | 0.0496 | 0.0482 | 0.0468 | 0.0454 | 0.0440
97 | 0.0426 | 0.0412 | 0:0398 | 0.0384 | 0.0370 | 0.0356 | 0.0342 | 0.0328 | 0.0314 | 0.0300
98 | 0.0286 | 0.0271 | 0.0257 | 0.0243 | 0.0229 | 0.0215 | 0.0201 | 0.0186 | 0.0172 | 0.0158
99| 0144 | 0.0129 | 0.0115 | 0.0101 | 0.0086 | 0.0072 | 0.0058 | 0.0043 | 0.0029 | 0.0014
P | o 1 2 | 3 4 5 6 7 8 9
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