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LOI MO PAU

Céc ban dang co trong tay cudn “Ly thuyét xac suit va thong ké ing dung” danh
cho sinh vién hé chat luong cao, truong dai hoc Tai chinh — Maketing. Day 14 gido trinh
danh cho sinh vién khéi nganh kinh té va quan tri kinh doanh véi thoi lugng 3 tin chi (45
tiét giang); chinh vi vay chung toi c6 gang lua chon cac ndi dung cin ban, trong yéu va
¢6 nhiéu tmg dung trong kinh té va quan tri kinh doanh; chu trong y nghia va kha ning
ap dung cua kién thirc; gido trinh dugc bién tap trén co sd tham khao nhiéu gido trinh
qudc té cling nhu trong nudc (xem phan tai liéu tham khao), ciing nhu kinh nghiém giang
day nhiéu nim cua céc tac gia; gido trinh danh cho hé dao tao chit lugng cao nén chung
t6i cling rat quan tam viéc giGi thiéu thuat ngit Anh — Viét, gitp sinh vién c6 thé tu doc,

tu nghién ciru cac tai lidu viét bang tiéng Anh.

Noi dung gido trinh da duogc thiét ké phu hop voi chuong trinh dao tao va trinh d6
ctia sinh vién khdi nganh kinh té va quan tri kinh doanh. Giao trinh bao gém 6 chuong va

mot sb phu luc;

Chirong 1. Trinh bay vé bién c¢b ngdu nhién va xac suit.

Chirong 2. Trinh bay vé dai luong ngiu nhién va phan phdi xac suit.

Churong 3. Trinh bay vé mau ngiu nhién va bai toan udc lugng khoang tin cdy.

Chirong 4. Trinh bay vé bai toan kiém dinh gia thuyét thong ké.

Chirong 5. Trinh bay vé ndi dung phan tich phuong sai.

Chirong 6. Trinh bay vé phan tich ddy s thoi gian.

Cubi mdi chuong, chiing t6i c6 gidi thiéu mot sé thudt ngit Anh — Viét va tai lidu
tham khao.

Phan cudi, ching t61 bién soan mdt s6 dé tham khao dé sinh vién c6 co hdi thir strc,

tu rén luyén va mét s6 phu luc dé tién cho sinh vién c6 thé tu tra ciu.

Do ddi twong nguoi doc 13 sinh vién chuyén nganh kinh té va quan tri kinh doanh
nén chung t6i chon cach tiép can don gian khong qua di sdu vé Iy thuyét ma chu yéu
quan tdm vao y nghia va ap dung trong kinh té quan tri kinh doanh cta khéi niém va két

qué ly thuyét xac suat va thong ké toan, chung toi ciing sir dung nhiéu vi du dé nguoi hoc
6



dé hiéu, d& ap dung; Gido trinh do Giang vién cao cip TS. Nguyén Huy Hoang va ThS.
Nguyén Trung Pong bién tdp phan 1y thuyét, TS. Nguyén Tuan Duy, TS. V& Thi Bich
Khué, ThS. Nguyén Vian Phong va ThS. Duong Thi Phuong Lién bién tap phan bai tap
cac chuong, dé tham khao va phﬁn phu luc; day la cac giang vién cia B mon Toan —
Thong ké, trudng dai hoc Tai chinh — Marketing, d3 c6 nhiéu nim kinh nghiém nghién
ctru va giang day Ly thuyét xac suat va Thong ké tmg dung cho sinh vién khéi nganh

kinh té va quan trj kinh doanh.

Lan dau bién soan, nén gido trinh nay khong tranh khoi sai so6t. Rat mong nhén

duoc sy gbp ¥ cia cac doc giad dé 1an sau gido trinh dugc hoan thién hon.
Moi y kién dong gop xin gdi vé dia chi email:

hoangtoancb@ufm.edu.vn va nguyendong@ufm.edu.vn.

Xin tran trong cam on Truong dai hoc Tai chinh — Marketing di hé tro kinh phi va

tao dicu kién cho gido trinh sém dén vai ban doc!

Céc tac gia



MOT SO KY HIEU

1. Q: Khong gian mau.

2.w: Bién ¢c6 so cép.

3.P(A): Xéc suat bién cb A.

4.y =E(X): Ky vong (trung binh) cua bién cb X.

5. X : Trung binh mau cua X.

6.0 = var(X)=D(X): Phuong sai cua bién cb X.

7. s§( : Phuong sai ngau céa hiéu chinh ctia X.

8. X : Bién ngiu nhién X.

9. X ~ B(n;p): Bién ngiu nhién X c6 phan phdi nhj thirc.

10. X ~ H(N,K,n): Bién ngiu nhién X c6 phan phdi siéu boi.
11. X ~ P(n): Bién ngiu nhién X c6 phan phéi Poisson.

12. X ~ U[a,b]: Bién ngau nhién X c6 phan phéi déu.

13. X ~ Exp(1): Bién nglu nhién X c6 phan phdi mil.

14. X ~N(0,1): Bién ngu nhién X c6 phan phdi chuan tic.
15. X ~N(p,0°): Bién ngiu nhién X c6 phan phdi chuén.
16. X ~T'(a,B): Bién nglu nhién X c6 phan phdi Gamma.
17. X ~ x*(r): Bién ngiu nhién X c¢6 phan phdi Chi binh phuong.
18. X ~ St(n): Bién ngiu nhién X c¢6 phan phéi Student.

19. X ~ F(n,m): Bién ngau nhién X c6 phan phdi Fisher.
20. &: Luong ting giam tuyét dbi lién hoan.

21. A: Luong ting giam tuyét ddi dinh gdc.

22. ¥ : Ky hiéu tong.

23. I1: Ky hiéu tich.

24. H,: Gia thuyét H,.

25. H,: Dbi thuyét (nghich thuyét) H,.



Chrong I | BIEN CO NGAU NHIEN VA XAC SUAT

Muc tiéu chuwong 1

Chuong nay gilp sinh vién:

- Phan biét duoc sy kién ngau nhién (dbi tuong mon xac suét) va su kién tat dinh (dbi
tuong ctia vat 1y va hoa hoc). Nam dugc cac khai niém vé phép thir, khong gian mau,
bién ¢ va bién cd so cp ciing nhu cac bién cd dic biét.

- Hiéu duoc thé ndo 1a xac suat va biét mot sd dinh nghia vé xéac suét.

- Biét va ap dung dugc cong thirc xac suat day du va cong thirc xac suit Bayes.

- Biét ap dung cong thic Bernoulli dé tinh x4c suét.

1.1. Phép thir va cac loai bién c6
1.1.1. Sy kién ngiu nhién va phép thir

Su kién ngd~u nhién 1a nhiing sy kién du duogc thyc hién trong cung mot diéu kién
nhu nhau van c6 thé cho nhiéu két qua khéc nhau. Chéng han, tung mot con xtc xXéc, ta
khong thé chic chan rang mat nao s& xuat hién; 1dy ra mot san pham tir mot 16 hang gom
ca hang chinh phdm 1an phé pham, ta khong chic chin s& nhan dugc hang chinh pham
hay phé pham. Sy kién ngiu nhién 1a d6i twong khao sat cua 1y thuyét xac suat.

Mai 1an cho xdy ra mot sy kién ngau nhién dugc goi 1a thuc hién mot phép thir, con
su kién c6 thé xay ra trong két qua ctia phép thir 6 goi 1a bién co. Khi d6, du ta khong
thé dy doan duoc két qua nao s& xay ra nhung thuong ta c6 thé liét ké tat ca cac két qua
c6 thé xay ra. Tap hop tat ca cac két qua co thé xay ra cia mot phép thar duoc goi 1a
khong gian mau. Ky hiéu Q.

Vi du 1.1. Xét phép thur “tung mdt con xuc xic”. Ta c6 thé nhan duge mat 1 chAm, mat
2 chim, ..., mit 6 cham. Vay khong gian mau c6 thé liét ké va ky hiéu nhu sau:

0=1{1,2,3,4,5,6}.

1.1.2. Céc loai bién c6
- Bién ¢ chic chin 13 bién ¢6 ludn ludn sé xay ra khi thuc hién mot phép thi, bién
c¢d chic chan thuong ky hiéu 1a U.
- Bién c6 khong thé c6 1a bién c6 khong bao gid xay ra khi thyc hién mot phép thu,
bién ¢ khong thé c6 thuong ky hiéu 1a V.
- Bién ¢6 nglu nhién 13 bién cd ¢ thé xay ra hoic khong xay ra khi thuc hién phép
9



thir. Ta c6 thé xem bién c¢6 ngiu nhién 1a mot tdp con cia khong gian miu, cac bién cb
ngau nhién thuong ky hiéula A, B, C,....c Q.
- Bién ¢6 so cap 1a mot két qua (két cuc) cua khong gian mau, ky hiéu w € Q. Do
d6, khong gian mau 1a tp hop tat ca cac bién cb so cap.
Vi du 1.2. Thyc hién phép thir tung mot con xuc xac. Ta co:
- Khong gian mau: Q.= {1,2,3,4,5,6}

- Bién c0: “nhan duoc mat ¢6 s6 cham < 6” 1a bién ¢6 chac chan.
- Bién c6: “nhan dugc mat c6 7 cham” 1a bién c6 khong thé co.
- Bién c6: “nhan dugc mat cd s6 cham la chan™ 1a bién ¢6 ngau nhién.
- Bién c6: “nhan dugc mat 1 cham™ 1a bién ¢o so cap.
1.1.3. Cac phép toan giira cac bien co
1.1.3.1. Tong cac bién co
Cho hai bién co bat ky A, Bc Q, ta c6 thé thanh 1ap bién co:

AUB=A +B la chi bién cb “A xay ra hay B xay ra khi thuc hién phép thu”.

Q

Hinh 1.1. Hinh v& minh hoa tong hai bién cd.

Téng quat, cho B;,B,,...B, cQ,taco thé thanh lap bién cb:

n n
UBi = ZBi la chi bién cd “co it nhat mot trong n bién cd6 d6 xay ra khi thyc
i=1

i=1
hién phép thu”.
1.1.3.2. Tich cac bién cb
Cho hai bién c6 bat ky A, B Q, ta c6 thé thanh 1ap bién co:

ANB=A-B lachibién cb “A va B cung xay ra khi thuc hién phép thu”.

Hinh 1.2. Hinh v& minh hoa tich hai bién cé.
10



Téng quat, cho B|,B,,...,.B, cQ,taco thé thanh lap bién cb:

n n
ﬂBi = l_[Bi 1a chi bién c6 “cd n bién c6 do6 cung xdy ra khi thyc hién phép thu”.
i=1

i=1

Vi du 1.3. Khéo sat mét 16p hoc vé su yéu thich mon xac suét théng ké va mén kinh té
hoc. Chon ngau nhién mét sinh vién trong 16p nay.

Goi A 1a bién ¢b “nhan duogc sinh vién thich mon xac suét théng ké” va B 1a bién ¢b
“nhan duoc sinh vién thich mén kinh té hoc”. Suy ra

Bién c¢b “sinh vién thich it nhdt mdt mon” 13 bién cb: A + B.

Bién ¢ “sinh vién thich ca hai mon” 1a bién c: AB.
1.1.4. Quan hé giira cac bién cb
1.1.4.1. Hai bién ¢6 doc 1ap

Hai bién c¢6 A va B duogc goi 1a doc 1ap voi nhau néu viée xay ra hay khong xdy ra
ctia bién cd A khong phu thudc vao viée bién cd B xay ra hay khong xdy ra va nguogc
lai.

Néu hai bién ¢6 A va B khong doc 1ap v6i nhau thi ta goi 13 hai bién ¢6 phu thudc.

Téng quat,

- B,,B,,...,B, 1a ho cac bién cb doc lap voi nhau timg dbi néu hai bién c6 bat ky
trong n bién c6 d6 doc 1ap véi nhau.
- B;,B,,...,B, 1a ho cac bién cb doc lap toan phan néu mdi bién cb d6 doc lap

v6i mot t6 hop bat ky ciia cac bién cb con lai.
1.1.4.2. Hai bién c¢6 xung khic

Hai bién ¢ A va B goi 1a xung khic véi nhau néu chung khong thé dong thoi xay ra
trong cung mot phép thir.

A va B xung khéc khi va chi khi ANB=.

Téng quat, cho B,,B,,...,B, 1a ho cac bién ¢d xung khéc tung d61 mot néu bat ky 2

bién cb nao trong nhom nay ciing xung khic véi nhau, nghia 1a
B,NB;=@ véiizjvaij=1n

Vi du 1.4. Trong mdt gio hang c6 hai loai san pham: San pham loai 1 va san pham loai
2. Ly ngau nhién tir gi6 hang d6 ra mot san pham.

Goi A 12 bién ¢ “nhéan duoc san phém loai 1”.

Goi B 1a bién cb “nhan duoc san pham loai 2”.

= A va B 14 2 bién c6 xung khic.
11



Vi du 1.5. Gieo dong thoi hai con xtic xAc.
Goi C 1a bién ¢b “Con xtc xic thir nhat xuat hién mat 6 chAm”.
Goi D 12 bién ¢ “Con xtc xdc tht hai xuét hién mit 6 chdm”.
= C va D khong xung khic.
1.1.4.3. Ho day di céc bién cb
B,,B,,....B, laho dﬁy du céac bién ¢b néu théa man hai diéu kién sau:
1) BBuB,U...UB, =Q va
i) BB, =0, i#].
Vi du 1.6. Gieo mdt con xuc xic.
Goi B; 1a bién ¢b “nhan dugc mit c6 i chim”, i= 1,_6
Céc bién cb B,,B,,...,B¢ tao nén mot ho dﬁy du cac bién cd.
1.1.4.4. Hai bién c6 ddi lap
Hai bién c¢b A va A goi 1a hai bién cb dbi 1ap v61 nhau néu ching tao nén mot ho
day du cac bién cb.
A va A lahaibiéncd ddilap © AUA=Q va ANA=0.

/ A/

®) 74
Hinh 1.3. Hinh v& minh hoa hai bién cb dbi 1ap.

1.2. X4c suat cia bién co
1.2.1. Khii niém chung vé xac suat

Quan sat cac bién cb ddi voi mot phép thir, mac du khong thé khéng dinh mot bién
c¢b ¢o xay ra hay khong nhung ngudi ta ¢6 thé phong chimg co may xay ra cta cac bién
cd nay la it hay nhiéu. Chéng han, v&i phép thu "tung xuc xdc", bién ¢ "nhdn duoc mat
1" it xay ra hon bién ¢d "nhdn dwoc mdt chan". Do d6, nguoi ta tim cach dinh lwong kha
nang xut hién khach quan ctia mot bién c¢6 ma ta s& goi 1a xdc sudt ciia bién cd do.

Xdc sudt ciia mot bién cé la mét con s6 ddc trung cho kha nang xdy ra khdch quan
ciia bién co db.

Xéc suét cia bién cd A, ky hiéu 1a P(A), c6 thé duoc dinh nghia bang nhiéu céch.

12



1.2.2. Dinh nghia co dién
Xét mot phép thir © v6i n két qua co thé xay ra, nghia 1a khong gian mau Q cé n
bién c6 so cap, va bien c0 A < Q c6 kphan tir. Néu cdc bién co so cdp co cung kha

nang xdy ra thi xac suat cia A duoc dinh nghia 1a

Al _k

P(A)=—=—. 1.1
(A)=1g=% (1.1)
Trong d6 |A , Q| 1a s6 kha niang cua bién cb A va s6 kha ning cia Q.

Vidu 1.7.

a) Xét phép thir “tung mot con xuc xac” vdi cac bién cb
A = "nhan dugc mat 6",
B = "nhan dugc mit chan".
Theo cong thuc (1.1), ta co
P(A)=1 va P(B)=>=0,5.
6 6
b) Xét phép thir "lay ngiu nhién mot san pham trong mot gid hang dung 4 san
pham loai 1 va 6 san pham loai 2" véi cac bién cd
C = “nhan duoc san phém loai 17,
D = “nhédn duoc san pham loai 2.
Theo cong thuc (1.1), ta co
P(C)=:r=0,4 vi P(D)=1-=0,6

Luuy rﬁng, ddi véi dinh nghia cd dién, ta can hai diéu kién:

S6 két qua cua phép thir 13 hitu han,

Céc két qua dong kha ning xdy ra.

Khi mot trong hai diéu kién trén khong xay ra, ta khong thé dung dinh nghia ¢
dién dé xac dinh xac suat cia mot bién cd. Ta co thé dinh nghia xac suat bang phuong
phap thong ké nhu sau.

1.2.3. Pinh nghia xac suit bing tin suat

Gia st phép thir t c6 thé 1ap lai nhiéu lan trong diéu kién giéng nhau. Néu trong n
A ‘A r 5 \ [ A 5 A v A k s 1N LA A 5
lan thyc hién phép thir ma bién c6 A xay ra k 1an thi ty sO — duogc goi 1a fan sudt xay ra
n

cua A trong n phép thur.

13



Nguoi ta chimg minh duogc rang, khi n du 16n, tan suat cta bién ¢ A s& dao dong
xung quanh mot gia tri ¢6 dinh nao d6 ma ta goi 1a xac suat ciia A, ky hiéu P(A). Ta co
P(A)=lim K
n—wo N
Trong thuc té, v6i n du 16n, nguoi ta 1y tan suat ciia A 1am gia tri gan dung cho
X4c suat ciia bién cd A, nghia la

P(A)z;;. (1.2)

Vidu 1.8.
a) Thong ké trén 10000 ngudi dan thanh phd cho thdy c¢6 51 nguoi bi bénh cao
huyét ap, theo cong thirc (1.2), ta noi xac suat ctia bién c6 “bi bénh cao huyét ap™ 1a

51
10000

0,005

b) M6t nha may gdm ba phan xudng A, B, C. Kiém tra mot 16 hang ctia nha may
gdém 1000 san pham, ngudi ta thiy c6 252 san phdm cia phan xuong A, 349 cta phan

xuong B va 399 ciia phan xudng C. Theo cong thirc (1.2), ta ndi xac suét

nhan dugc san pham tir phan xudng A léP(A) = 252 ~ 0,25,
10000
. ST ST . . 349 .
nhén dugc san pham tir phan xuong B 1a P(B) = ~ 0,35, va
10000
. ST ST . . 399
nhén dugc san pham tir phan xuong C 1a P(C) = 10000~ 0,4.

Ta con néi, cac phan xuong A, B, C tuong tng 1am ra 25%, 35% va 40% tong san
luong nha may.

Tuong ty, dé tim x4c suat 1am ra san pham hong cua phan xudng A, ngudi ta théng

ké trén mot s san phim cia phan xudng A va quan sat s6 san pham hong. Chang han,
néu trong 400 san pham ctia phan xudng A néu trén cd 4 san pham hong, theo cong thirc
(1.2), ta ndi xac suat 1am ra mot san pham hong ctia phan xuong A 1a 4 =0,01.
Vi du 1.9. Xét phép thir © : “tung dong xu”, mot cach truc giac, ta cho rang cac bién cb
SO cép w;: “nhdn dugc mat sép” va w,: “nhan dugc mit ngura” la déng kha nang xay ra,
nén do dinh nghia ¢6 dién, P(w,)=P(w,)=0,5. Khi d6, nguoi ta néi dong xu nay 1a
“cong bang”, “ddng chat dang hudéng ”, .... Bang thuc nghiém, mot s6 nha khoa hoc da
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tung mot dong xu nhiéu lan va nhan duoc két qua sau:

Nguoi thuc hién | S6 1an thay | S6 1an mét ngra | Tan suét
Buffon 4040 2048 0,5069
Pearson 12000 6019 0,5016
Pearson 24000 12012 0,5005

va khi d0, ta noi xac suat nhan dugc mat ngtra ~0,5.
1.2.4. Dinh nghia hinh hoc vé xic suit

Pinh nghia hinh hoc vé xic suat co thé str dung khi x4c suat dé mot diém ngau
nhién roi vao mot phﬁn nao d6 cua mot mién cho trude ty 1€ v6i1 do do cua mién d6 (do
dai, dién tich, thé tich...) va khong phu thudc vao dang thirc cia mién do.

Néu d6 do hinh hoc ctia toan bd mién cho trude 1a S, con do do hinh hoc ciia mot

phan A nao do6 cuano la S, thi xac suat dé diém ngau nhién roi vao A sé bang:

P=%A (1.3)

trong do: 0<S, S, <+eo.
Vi du 1.10. Gia st hai nguoi X va Y hen gap nhau trong khoang thoi gian 1a 60 phut,
véi diéu kién nguoi toi trude s€ doi nguoi to1 sau tdi da 15 phut, sau dé di khéi. Tinh
xéc suat ¢é X va Y gip nhau.
Gidi. Goi x1a thoi gian dén cua X, yla thoi gian dén cua Y. Khi d6 khong gian cac
bién cb so cap sinh ra khi X va Y t6i gip nhau c6 dang:
Q={(x,y)eR*:0<x<60,0<y<60}
Goi A 14 bién ¢6 hai nguoi gap nhau, khi d6
A:{(x,y)eR2 :|x—y|£15}

1 A

60

15

L
X

o 15 60

Hinh 1.4. Hinh v& minh hoa bién ¢ hai ngudi gip nhau.
15



Theo cong thirc xac suét hinh hoc (1.3), ta co

60-60—45-45 7
(O =060 16

1.2.5. Pinh nghia tién dé vé xac suit
Vao nhitng nim 30 cila thé ky 20, nha Toan hoc ngudi Nga la Kolmogorov di xay
dung hé tién dé 1am co sé cho viée dinh nghia mot cach hoan chinh khai niém xac suét
vé mit 1y thuyét. Hé tién dé& duoc xay dung trén co s khai niém vé khong gian bién cb
SO cép Wi, W,,..., W, , thuc té 1a tap hop tat ca cac truong hop cod thé xay ra ciua mot phép
thir. Luc d6 mdi bién cb A c¢6 thé quan niém nhu mét tap hop cua khong gian do.
Tién dé 1. Vi moi bién c6 A déucé 0<P(A)<1.
Tién dé 2. Néu Wi, Ws,..., W, tao nén khong gian cac bién cb so cép thi:
P(w,)+P(w,)+-+P(w,)=1.
Tién dé 3. Néu cac bién cd ALA,,..., A, ,...1a cac tap hop con khong giao nhau cua

cac bién ¢0 so cap thi:

P[gAi]ng(Ai)_

Tién dé 4. V6i A, B 1a hai bién cb bat ky, ta c6
P(A+B)=P(A)+P(B)-P(AB).
Tién dé 5. Vi hai bién cd A va A, taco
P(A)=1-P(A).
1.2.6. Nguyén Iy xac sut nhé va xac suat 16n

Trong nhidu bai toan thuc té, ta thuong gip cac bién cb co xac suat rat nho, gan
bang 0. Qua nhiéu 1an quan sat, nguoi ta thiy rang: cac bién cd c6 xac suat nho gan nhu
khong xay ra khi thuc hién phép thir. Trén co s¢ d6 c6 thé dua ra “Nguyén Iy khéng thuc
té khéng thé cé ciia cdc bién co c6 xdc sudt nhé” sau ddy: Néu mot bién c6 ¢é xdc sudt
rdt nhé thi thiee té ¢6 thé cho rang trong mét phép thit, bién c6 dé sé khéng xay ra.

Viéc quy dinh mdt muic xac suat duoc coi 1a “rdt nho” tuy thudc vao tirng bai toan
cu thé. Chéng han: Néu xé4c suét dé mot loai du khong mo khi nhay du 1a 0,01 thi muc
xac suat nay chua thé coi 1a nho va ta khong nén sir dung loai du d6. Song néu xéac suat
dé mot chuyén tau dén ga cham 10 phut 1a 0,01 thi ta co thé coi muc xac suat do 1a nhé,
tirc 1a c6 thé cho rang xe lira dén ga dung gio.
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Mot mire xac sudt nhd ma véi nd ta cd thé cho riang: bién cb dang xét khong xay ra
trong mot phép thir dwoc goi 1a mikc ¥ nghia. Tuy theo timg bai toan cu thé, mirc ¥ nghia
thuong dugce 1y trong khoang tir 0,01 dén 0,05.

Tuong tu nhu vy ta c6 thé néu ra “Nguyén 1y thuc té chic chin xay ra cta cac bién
c¢b c6 xac suat 1on” nhu sau: Néu mot bién cb co xac sudt gan bang 1 thi thyuc té c6 thé
cho rang bién cb do s& xay ra trong mot phép thur.

Ciing nhu trén, vi¢c quy dinh mtc xac suat duoc coi 1a 16n hay nho tuy thudc vao
bai toan cu thé. Thong thudng ngudi ta 1ay trong khoang tir 0,95 dén 0,99.

1.3. X4c suit cé diéu ki¢n

Xét vi du sau: “Tung hai con xuc xac” voi khong gian mau l1a

Q={(11),(1,2),...(1,6),(2.1), (2,2)....(5.6),(6,6)}

(tong cong c6 36 kha nang (phan tir)) va xét cac bién co
A: “tong s0 nut xuat hién cong lai bang 6,
B: “s0 nut cua xuc xac thur nhat 1a so6 1¢”.

Ta co:

A={(1,5),(2,4).(3.3).(4.2).(5.1)},
B={(L1),...(1,6),(3.1),-.(3,6).(5.1),...(5.6)} .
nén tr dinh nghia cd dién,
Al 5 Bl 18
P == =—=—=0,5.
(A)=1q =36 ¥ P(B)=1gy =35 ="
Bay gio, ta tung hai con xuc xdc va gia sir ta nhan duoc thong tin thém 1a sé nat cua
xuc xdc thr nhat da 1a sé 1¢ (nghia 1a bién c¢6 B di xay ra). Khi do, phép thir trén trd
thanh phép thtr: “tung hai con xtic xic khac nhau véi s6 nat cua xtic xic thir nhat 13 s6

1¢”. Do d6, khong gian mau Q bi thu hep lai 1a

Q' ={(11),...(1,6),(3,1), ....(3,6),(5.1),....(5.6)}

va hién tuong bién cd A xay ra khi biét bién c6 B di xay ra tré thanh hién tugng bién cd
A" ={(1,5),(3,3),(5.1)} = AB
xay ra dbi voi phép thir v va do d6 c6 xac suit 1a
P(A)=1=1=== L
‘Q/‘ 18 6
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Ta ky hi¢u Al = A|B va P(A/) = P(A|B) duoc goi 1a xac suit dé bién cb A xay ra
khi biét bién c¢6 B xay ra. Tir nhan xét
_P(AB)

1
6 P(B)’

P(A|B)=

1.3.1. Dinh nghia
Xét bién ¢6 B voi P(B) > 0. Xéc suat cua bién cb A, khi biét bién cb B xdy ra la
P(AB
P(A|B):%. (1.4)
Vi du 1.11. Trong mét binh ¢6 5 quéa cau tring va 3 qua cau den. Lay ngiu nhién lan
luot 2 qua cau theo phuong thirc khong hoan lai.
Giai
Goi A, 1a bién ¢b “nhan duge qua cau tréng lan thti”,i=1, 2.

Theo dinh nghia xac suat co dién, xac suat dé€ 1an thur nhat 1y dugc cau trang la:

Néu lan thir nhat 13y dugce qua cau tring (ttc 13 bién cd A, di xay ra) thi trong binh
con lai 7 qua cau, trong d6 c6 4 qua cau trang. Vay xac suat dé lan thu hai lay duoc cau
trang voi diéu kién 1an thir nhat da 13y duoc cau trang la:

P(A,|A))= 2
7

Néu lan thir nhét 1y duoc qua cau den (tirc 1a bién cb A da xay ra) thi trong binh
con lai 7 qua cau, trong d6 c6 5 qua cau trang. Vay xac suat dé lan tha hai lay duoc cau
trang vai diéu kién 1an thir nhat da 1ay dugc cau den la:

P(A,|A,)- g
1.3.2. Cong thirc nhan xac suat
Vi hai bién cb A va B bat ky, ta c6
P(AB)=P(A)P(BJA). (1.5)
Tong quét, véi n bién cd batky A, A,,..,A , tacod

P(AA,..A,)=P(A))P(A,|A)P(A5]AA,)-P(A|AA,A, ). (1.6)
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Vi du 1.12. M6t thi quy c6 mot chum chia khéa gém 9 chiéc chia gidng hét nhau trong
d6 chi c6 2 chia c6 thé mé duoc ti sit. Anh ta thir ngiu nhién timg chia (chia khong
trang duoc bo ra trong 1an thir ké tiép). Tim xac sudt dé anh ta md duoc ta vao ding lan
thir ba.
Giai

Dat A; 1a bién ¢ “lan thir i, mé duge ti”. V&i quy ude rang khi bién cb A; xdy ra
thi cac bién cb ALA, LA van co thé da xay ra, bién ¢b “md duge ti vao ding lan

thir ba” 1a A;A,A; va do quy tac nhan x4c suit, ta co

P(AAA;)=P(A,)P(A,|A,)P(A5]AA,).

Do
P(Kl)—l—P(A1)=1—§=g,
P(Az\Al)_l—P(A2|A1)=1—§=§,
P(A3|K1K2)=%,

ta suy ra:
)

1.3.3. Cong thirc xac suit day di (cong thirc xac suit toan phan)
Vi hai bién c6 A, B bét ky, ta ¢6
P(A)=P(B)P(A|B)+P(B)P(A[B). (1.7)
Tong quat, cho B,,B,,...,B, 1a ho ddy di cac bién cb va véi moi bién cd A, ta co
P(A)=P(B,)P(A|B,)+P(B,)P(A|B,)+--+P(B,)P(AB,).  (1.8)
hay

P(A)=>"P(B;)P(A|B;). (1.9)
i=1
Churng minh
Do BA va BA 1a hai bién c6 xung khic va A =BA +BA nén
P(A)=P(BA+BA)=P(BA)+P(BA)
=P(B)P(A|B)+P(B)P(A|B).
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Tong quat, do cac bién c6 BJA, B,A,..,B Axung khic timg d6i mot va
A =B,A+B,A+---B,A nén do cong thiic cong xac suit:
P(A)=P(B,A+B,A+---B A)=P(B,A)+P(B,A)+---P(B,A)
= P(B,)P(A|B,)+P(B,)P(A|B,)+--+P(B,)P(A[B,)

=§P(Bi)P(A|Bi).

va do cong thirc nhan xac suat,
P(B,A)=P(B;)P(A|B)
vG1 moi 1, ta suy ra
P(A)= 3 P(B,)P(A]B,).
i=1
Vi du 1.13. C6 2 xa thu loai I va 8 xa thu loai II, xac suit ban trung dich cua céc loai xa
thu loaiI1a 0,9 valoai Il 1a 0,7.
a) Chon ngau nhién ra mot xa thi va xa tha do bédn mot vién dan. Tim xéac suét dé
vién dan do6 trang dich.
b) Chon ngau nhién ra hai xa thi va mdi ngudi ban mot vién dan. Tim x4c suat dé ca
hai vién dan do trang dich.
Giai
a) Goi A 1a bién cb “Vién dan trang dich”.
B, 1a bién ¢d “Chon xa thu loai I ban”.

B, 1a bién ¢b “Chon xa thu loai II ban”.

P(Bl):%:0,2, P(A|B,)=0,9

P(B2)=%=0,8, P(A|B,)=0,7

Ta c6 B,, B, tao thanh ho day du cac bién c6. Ap dung cong thirc (1.8), ta co:
P(A)=P(B,)P(A|B,) +P(B,)P(A|B,)=0,2-0,9+0,8-0,7 =0,74.
b) Goi B 1a bién cb “Ca 2 vién dan trang dich”.
B;, (i=1,2) 1a bién c6 “Chon dugc i xa thii loai I .

2
~ 5 28 p(B[B,)=0.7.0,7=0,49
c2 45

P(By)
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Cy.Cy 16
P(B,)=—2"%=—; P(B|B,)=0,9.0,7=0,63
2
P(Bz):((;—zz:%s;P(B|B2):0,9.0,9:0,81.

10
Ta cé B, B,, B; tao thanh ho dﬁy du céc bién cb. Ap dung cong thue(1.9), ta co
P(B) =P(B)-P(B|B, )+ P(B;)-P(B[B,)+P(B,) P(B[B,)

_28 0,49+1%.0.63+ L 0.81=0.5469.
45 45 45

1.3.4. Cong thirc Bayes
Cho B,,B,,...B, la ho ddy du cac bién ¢ va xét bién c6 A véi P(A)>0. Véi
modi k=1,2,....n, tacod

P(B|A)= P(By)-P(AB) (1.10)

n

;P(Bi)P(A|Bi)

Churng minh
Ap dung cong thirc nhan xac suat
P(A)P(B,|A)=P(AB,)=P(B,A)=P(B,)P(AB,)

va cong thirc xac sudt toan phan

n

P(A)=2 P(B,)P(A[B,),

i=1
ta suy ra

P PO ) SITINEL)

;P(Bi)P(A|Bi)

Vi du 1.14. Ty 1¢ chinh pham ctia may thir nhat 1a 99%, ctia may thir hai 1 98%. Mot 16

san pham gdm 40% san pham ctia may thir nhit va 60% san pham ciia may thtr hai.
Nguoi ta 1dy ngdu nhién ra mot san pham dé kiém tra thy 14 san pham t6t. Tim xac suat
dé san pham d6 do may thir nhat san xuat.

Giai

Goi A 1a bién c¢b “San pham kiém tra 13 san pham t6t”

B, 1a bién c6 “San pham do may thir nhat san xuat”.
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B, 14 bién ¢6 “San pham do mdy thit hai san xuat”.
P(B,)=40%=0,4; P(B,)=60%=0,6
P(A|B,)=99%=0,99; P(A|B,)=98%=0,98

Do B,,B, la ho day day dii cic bién cb. Ap dung cong thic (1.10), ta c6
P(B,)P(A[B,)
P(B,)P(A|B,)+P(B,)P(A|B,)

0409
0,4-0,99+0,6-0,98

P(B|A)=

s To

1.3.5. Sw ddc 1ap ciia cac bién cb
Hai bién ¢ A, B duoc goi 1a déc Idp néu xéc suit dé bién cb nay xay ra khong phu
thudc vao viéc bién cd kia xdy ra, nghia la
P(A|B)=P(A)
va do do
P(AB)zP(A)P(B). (1.11)
Téng quat, n bién ¢ A, A,,...,A, dugc goi la doc lap néu mdi bién ¢ A;, voi
1=12,...,n, ddc 1ap vdi tich bat ky céc bién ¢b con lai.
Do dinh nghta, néu ba bién c6 A, B, C 1a doc lap thi A doc lap véi B, C va BC nén
P(AB)=P(A)P(B),
P(AC) = P(A)P(C),
P[A(BC)|=P(A)P(BC),
va vi B, C cling doc lap véi nhau, nén
P(BC)=P(B)P(C),
va do d6
P(ABC)=P(A)P(B)P(C). (1.12)
Chu y. Néu A va B 1a bién c¢6 doc lap thi A vaB; A va B; A va B ciing doc 1ap.
Vi du 1.15. Trong mét binh c¢6 5 qua ciu tring va 3 qua cau den. L4y ngu nhién lan
luot 2 qua cau. Tinh x4c suit dé 1y duoc 2 qua ciu tring trong hai truong hop sau:
a) LAy hoan lai.
b) Ly khong hoan lai.
Gidi.
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Goi A 1a bién ¢ “Lay duoc 2 qua ciu tring”.
A la bién cb “Lan thir i léy duoc ciu tréng”, 1=1, 2.
Suy ra bién c6 1ay dugc hai cia cau trang la: ALA,
P(A)=P(A..A,)
a) Néu lay 2 qua cau theo phuong thiic 1an lugt c6 hoan lai thi hai bién c6 A, va A, la
doc 1ap véi nhau. Theo cong thue (1.5), ta cod

P(A)=P(A;.A;)=P(A)-P(A;)= 38 =6_451'

|
| L

b) Néu ldy 2 qua cau theo phuong thirc 1an luot khong hoan lai thi hai bién cb A, va
A, 1a phu thudc véi nhau. Theo cong thirc (1.5), ta co

54 5
P(A)=P(A.A,)=P(A))-P(A,|A)==—=—.
8 7 14
Vi du 1.16. Tung mot dong xu 3 lan. Tim xac suit dé 3 lan déu dugc mit sap.
Goi A;, (i=1,2,3) 1a bién c6 “nhén dugc mit sap lan tung thir i,

Ta c6

A 13 bién cd “Tung 3 lan déu duoc mat sép”.

Cacbiéncd A,, A,, A, la doc 1ap toan phan. Theo cong thic (1.12), ta co
P(A)=P(AA,A;)=P(A)-P(A;)-P(Ay) =527 B

1.4. Cong thirc Bernoulli

Trong nhiéu bai toan thyc té ta thuong gip truong hop cling mot phép thir duoc lap
lai nhiéu lan. Trong két qua cua mdi phép thir c6 thé xay ra hoic khong xay ra mot bién
cd A nao d6 va ta khong quan tam dén két qua cta timg phép thir ma quan tim dén tong
s6 1an xdy ra ctia bién cd A trong ca diy phép thir 6. Chang han, néu tién hanh san xuat
hang loat mot loai chi tiét nao d6 thi ta thuong quan tdm dén tong so chi tiét dat chuan
clia ca qua trinh san xuat. Trong nhiing bai toan nhu vy can phai biét cach xac dinh xéac
suat dé bién c¢6 A xay ra mot sb 1an nhat dinh trong két qua cia ca mot day phép thir. Bai

toan nay s& duoc giai quyét kha dé dang néu cac phép thir 1a doc 1ap v6i nhau.
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Céc phép thu duogc goi 1a doc 1ap vdoi nhau néu xac suit xdy ra mot bién ¢ nao do
trong timg phép thir s& khong phu thudc vao bién cd d6 co xay ra & cac phép thir khac
hay khong. Chang han, tung nhiéu lan mot dong xu s& tao nén cac phép thir doc lap, 1ay
nhiéu 1an san pham tir mot 16 san pham theo phuong thirc hoan lai ciing tao nén cac phép
thir doc lap v.v...

Gia sir ta thyc hién n phép thir doc 1ap. Trong mdi phép thir chi c¢6 hai trudng hop:
hodc bién ¢d A xay ra, hodc bién cb A khong xdy ra. Xac suat xay ra ctia bién cd A trong
mdi phép thir déu bang p va xac suat khong xay ra cta bién cd A trong mdi phép thir déu
bang q=1—p. Nhiing bai toan thoa mén ca ba gia thiét duoc goi 13 tuan theo luge dd
Bernoulli. Khi d6 xé4c suit dé trong n phép thir doc lap bién c¢b A xuét hién ding k lan,
ky hiéu P, (k), dugc tinh bang cong thie Bernoulli:

P, (k) =Cip*q"™, k=0,1,2,..n. (1.13)
bat H, : “bién cd A xay ra dung k 1an”, véi 0 <k <n. Ta co
P(H,)=P, (k) = Chp* (1-p)"™.
Churng minh
Dung quy nap trén n. Hién nhién cong thirc dung voi n=1 vi khi d6 H, = A va

va
1-1
P(H,)=Clp' (1-p)" ' =p.
Gia st cong thuc ding voi n > 1, nghia 1a khi thyc hién n lan phép thtr T mdt cach
doc 1ap thi xac suat dé bién cd A xdy ra dung k lan 1a
P(H,)=Cpp" (1-p)

Bay gio, thuc hién phép thir t thém mat 1an nita mot cach doc 1ap va goi X 1a bién

n-k

cd: “A xdy ra trong lan thir thir n+17 thi bién c¢b: “A xdy ra diing k lan trong n+1 phép
thir” 1a
H,A+H, A.
Do cac bién c6 H, A va H, A la xung khac, H, va A ciing nhu H, , va A la cac
bién ¢ doc 1ap nén
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P(H,A+H,_,A)= P(HA)+P(H,_A)
= P(Hk)P(Z‘>+P(Hk—1)P(A)
_ Ck k( _p)n—k (1_ )+ Ck—l k—1(1_p)n—k+lp
( )n k+1 Ck 1k (1- p)n—k+1
= (C§+ Cﬁ_l)p l—p n ok
B Ck+1p (1_p)(n+1)7k.
Vi du 1.17. Xac suét chita khoi bénh A cta mot phuong phap diéu tri 1a 95%. Voi 10
ngudi bi bénh A duoc diéu tri bang phuwong phéap ndy, tinh xac suat dé
a) c6 8 nguoi khoéi bénh.
b) ¢6 nhiéu nhit 9 nguoi khoi bénh.
Giai
Do viéc khoi bénh ctia nguoi ndy va ngudi khac 13 doc 1ap nhau nén sd ngudi khoi
bénh trong 10 nguodi diéu tri thoa lugc d6 Bernoulli véi n=10 va p=0,95. Theo cong

thirc (1.13). Ta co

P(H, )= C},0,05"(0,95)""™

a) X4c suat dé c6 8 ngudi khoi bénh 1a P(Hg )= C}; (0, 05) (0,95)" " =0,0746.

)10—8
b) Bién ¢b: “cé nhiéu nhdt 9 nguoi khéi bénh” 13 bién cb dbi ctia bién c¢b : “cé 10
nguoi khoi bénh” nén cd xac suat la

=0,4013.

P(Hy)=1-C19(0,05)"(0,95)""

1.5. Tém tit chwong 1

1. X4c suit ciia biét ¢o A:
_ A
P(A)= )

(JA] va |© 1an Iuot 1a s6 kha nang thuan loi cho A va Q).
2. Tinh chit:

i) 0<P(A)<I.

ii) P(A)=1-P(A).
3. Cong thirc cfng:
i) Néu A,,A,,...,A, xung khic véi nhau timg d6i mot thi
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P(A +A,+-+A,)=P(A;)+P(A,)+--+P(A,).
ii) V&i A va B 1a hai biét ¢6 bat ky
P(A+B)=P(A)+P(B)-P(AB).
4. Cong thirc xac suit c6 diéu ki¢n:
P(AB)

P(B)

P(A|B)= , P(B)>0.

5. Cong thirc nhan:
i) Néu A, A,,...,A, batky thi
P(AA,..A,)=P(A)P(A,|A))--P(A]AA,..A, )
i1) Néu ALA,,...,A, ddc 1ap v61 nhau tirng do61 mat thi
P(AA, A, )=P(A)P(A,)-P(A,).
6. Cong thirc diy di (toan phan) va cong thirc Bayes:
Véi B,B,,...,B, 1a ho day du cac bién c6 va véi moi bién ¢ A, ta co

i) Cong thirc day du

i1) Cong thurc Bayes

P(B|A)= PBYPABY) 415 n

n

;P(Bi)P(MBi)

7. Cong thirc Bernoulli:
Dit H, : “bién cb A xdy ra diing k 1dn”, véi 0<k <n,0<p<1. Tacod

P(H,)=P, (k) =Cip* (1-p)" "

1.6. Bai tap
Biéu dién céc bién co
Bai s6 1. Kiém tra 3 san pham. Goi A, la bién ¢ san pham thir k t6t. Hay trinh bay cac
cach biéu dién qua A, vaqua gian dd Venn céc bién cd sau day:
A: tht ca déu Xéu,
B: ¢6 it nhat mdt san pham xAu,
C: ¢6 it nhdt mot san phém tdt,
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D: khong phai tat ca san phdm déu tét,
E: c6 ding mdt san phém XAu,
F: ¢6 it nht 2 san pham tt.
Bai s0 2. Ba ngudi, mdi ngudi ban mot phat. Goi A, 1a bién ¢ thir i ban trang. Hay biéu
dién qua A, cac bién cb sau :
A: chi ¢6 ngudi thtr nhat ban trang,
B: ngudi thir nhét ban trang va nguoi thir hai ban trat,
C: ca 3 ngudi déu bén trung,
D: c6 it nhat 2 ngudi ban tring,
E: chi ¢6 2 ngudi bén tring,
F: khong ai bin tring,
G: khong c6 hon 2 nguoi ban trang,
H: nguoi thir nhat ban triing, hodc ngudi thir hai va nguoi thir ba cling ban tring,
I: ngudi thir nhat ban trang hay ngudi tha hai ban trang,
K: ¢6 it nhat 1 nguoi ban trang.
Bai s6 3. Ba sinh vién A, B, C clng thi mon xac suat thong ké. Xét cac bién cb:
A: sinh vién A dau,
B: sinh vién B dau,
C: sinh vién C dau.
Hay biéu dién qua A, B, C cac bién c¢b sau:
a) chi c6 A dau,
b) A dau va B rot,
¢) c6 it nhat mot ngudi dau,
d) ca 3 cung déau,
e) co it nhét 2 nguoi dau,
f) chi c6 2 nguoi dau,
g) khong ai dau,
h) khong c6 qué 2 nguoi dau.
Bai s6 4. Quan st 4 sinh vién 1am bai thi. Ki hiéu B,(j=1,2,3,4) 1a bién ¢ sinh vién j
1am bai thi dat yéu cau. Hay viét cac bién cb sau day
a) C6 ding mdt sinh vién dat yéu cau,

b) c¢6 dung 3 sinh vién dat yéu cau,
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¢) c6 it nhit 1 sinh vién dat yéu cau,
d) khong c6 sinh vién nao dat yéu cau.
Pinh nghia xic suit, xdc suit c6 diéu kién, cong thirc cng, cong thirc nhan
Bai s6 5. Thong ké 2000 sinh vién mot khoa cia truong dai hoc theo gidi tinh va nganh

hoc thu duoc cac so li€u sau:

Nam Nir
Hoc tai chinh ngén hang 400 500
Hoc quan tri kinh doanh 800 300

Léy ngau nhién mot sinh vién khoa dé. Tim x4c suat dé nhan duoc:
a) Sinh vién la Nam.
b) Sinh vién hoc tai chinh ngan hang.
¢) Sinh vién nam va tai chinh ngan hang.
d) Hodc sinh vién nam, hoac hoc tai chinh ngan hang.
e) Néu d3 chon dugc mot sinh vién nam thi x4c suét dé nguoi do hoc tai chinh ngan
hang bang bao nhiéu?
Padp s6: a) 0,6; b) 0,45; ¢) 0,2; d) 0,85; ) 1/3.
Bai s6 6. Mot cong ty lién doanh can tuyén mot ké toan truéng, mot trudng phong tiép
thi, c6 40 ngudi dy tuyén trong d6 ¢ 15 nit. Tinh x4c suat trong 2 ngudi duge tuyén cé:
a) ké toan truong 1a nir,
b) it nhat 1 nif.
Pdp s6: a) 0,375:b) 0,6154.
Bai s6 7. Mot 16 hang c¢6 10 san pham, trong d6 ¢ 7 san pham tdt, 3 san pham x4u. Lay
ngau nhién tir 16 hang ra 4 san pham. Tinh x4c sudt dé 4 san pham lay ra c6 3 san pham t6t.
Pap sé: 0,5.
Bai s6 8. Mot 16p hoc c6 50 hoc sinh trong ky thi gioi Toan va Vin, trong dé co 20
ngudi gidi Toan, 25 ngudi gidi Vin, 10 ngudi gidi ca Toan 1an Vin. Chon ngau nhién 1
hoc sinh cua 16p nay. Tinh xéc suat dé hoc sinh dugc chon g161 Toan hodac Van.
Pap s6: 0,7.
Bai 50 9. Trong 1 khu phé, ty 1¢ ngudi mac bénh tim 14 6%; mac bénh phoi 1a 8% va mac
ca hai bénh 13 5%. Chon ngiu nhién 1 ngudi trong khu phd d6. Tinh xac suat dé nguoi d6
khong méc ca 2 bénh tim va bénh phéi.

Pdp s6: 0,91.

28



Bai s6 10. Trong 100 ngudi phong van c6 40 ngudi thich ding nude hoa A, 28 ngudi
thich dung nu6c hoa B, 10 nguoi thich dung ca 2 loai A, B. Chon ngau nhién 1 ngudi
trong s6 100 nguoi trén. Tinh x4c suit ngudi ndy :

a) thich dung it nhét 1 loai nudc hoa trén,

b) khong dung loai nao ca.

Pdp s6: a) 0,58; b) 0,42.

Bai s6 11. Mot co quan c6 210 nguoi, trong d6 c¢6 100 ngudi ¢ gan co quan, 60 ngudi
trong 100 nguoi gan co quan 1a nit, biét rang s nit chiém gp doi s6 nam trong co quan.

Chon ngdu nhién 1 ngudi trong co quan. Tinh x4c suét :

a) nguoi nay la nam,

b) nguoi ndy & gan co quan,

¢) ngudi ndy phai truc dém (nguoi truc dém phai & gan co quan hodc 1a nam).

Pdp s6: a) 1/3; b) 0,4762; ¢) 0,619.

Bai s6 12. Cho A va B 1a 2 bién c6 sao cho P(A) =%, P(B) =§, P(AB) =%. Hay tinh:
1) P(A+B) 2) P(A+B) 3) P(A+B)
4) P( ) 5) P(AB) 6) P(AB)
7) P(A+B) 8) P(A|B) 9) P(A\B)
10) P(AB|B) 11) P(AB|B) 12) P(AB|B)

Bai 56 13. Doi tuyén cau 16ng cua Truong Dai hoc Tai chinh - Marketing c6 3 van dong
vién, mdi van dong vién thi d4u mot tran. Xac suit théng tran cua cac van vién A, B, C
lan luot 1a: 0,9; 0,7; 0,8. Tinh xac suét :
a) Doi tuyén thang it nhat 1 tran,
b) Poi tuyén thang 2 tran,
¢) C thua, biét rang doi tuyén thang 2 tran.
Padp s6: a) 0,994, b) 0,398, ¢) 0,3166.
Bai s6 14. Cho 3 bién ¢b A, B, C sao cho
P(A)=0,5; P(B)=0,7; P(C) = 0,6; P(AB) = 0,3; P(BC) =0,4; P(AC) =0,2
va P(ABC) =0,1.
a) Tim x4c sudt dé ca 3 bién ¢b A, B, C déu khong xay ra.
b) Tim x4c sudt dé c6 ding 2 trong 3 bién cb d6 xay ra.
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¢) Tim x4c sudt dé chi c6 dung 1 bién cb trong 3 bién ¢ d6 xay ra.
Pdp s6: a) 0; b) 0,6; c) 0,3.

Bai s6 15. Mot nguoi ¢6 5 con ga mai, 2 con ga trong nhdt chung trong mot cai 1ong.
Mot nguoi dén mua, ngudi ban ga bat ngiu nhién 1 con. Nguoi mua chap nhan con do.

a) Tinh xac suat dé ngudi d6 mua duoc con ga mai.

Nguoi thir hai lai dén mua, ngudi ban ga lai bat ngau nhién ra 1 con.

b) Tim xé4c suit dé nguoi thir hai mua duoc con ga tréng.

¢) Xac sudt ndy s& bang bao nhiéu néu ngudi ban ga quén mat rang con ga ban cho

ngudi thir nhat 13 ga trong hay ga mai.
‘ 5 1 2
Pap so: a) —; b) —; ¢) —.
pso:a) = b) 75 ¢) <

Bai s6 16. Hai cong ty A, B cung kinh doanh mot mat hang. Xac suat dé cong ty A thua
16 14 0,2; xac suat dé cong ty B thua 15 1a 0,4. Tuy nhién trén thuc té, kha ning ca 2 cong
ty cung thua 16 13 0,1. Tim xé4c suat dé
a) chi c6 mot cong ty thua 10,
b) ¢6 it nhat mot cong ty 1am an khong thua 19.
Pdp s6: a) 0,4; b) 0,9.
Bai s6 17. Mot thu quy c6 mdt chum chia khoa gém 12 chiéc bé ngoai giéng hét nhau,
trong d6 c6 4 chia mé& dugc ctra chinh cua thu vién. Co6 ta thir tung chia mdt mot cach
ngau nhién, chia nao khong trang thi bo ra. Tim xac suat dé c6 ta md dugc cira chinh ctia
thu vién & 1an mo thu 5.
Padp s6 : 0,071.
Bai s6 18. Mot 16 hang c6 6 san pham t6t, 4 san pham xau. LAy ngiu nhién khong hoan
lai tmg san pham cho dén khi liy duoc 2 san pham t6t thi ngimg,
a) Tinh x4c suat dé ngimg lai & lan lay san pham thir 2,
b) Biét da ngung lai ¢ 1an 1iy san pham tht 4. Tinh x4c suat dé lan 1dy thir nhat lay

dugc san pham tot.
Padp s6 a) 1, b) 1
3773

Bai s6 19. Mot chang trai viét 4 14 thu cho 4 ¢6 gai; nhung vi déng tri nén anh ta bo 4 14
thu vao 4 phong bi mot cach ngau nhién, dan kin roi méi ghi dia chi g,

a) Tinh xac suit dé khong c6 c6 nao nhan dang thu viét cho minh,

b) Tinh xac suét dé co it nhit 1 ¢6 nhan ding thu cia minh,
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¢) Tong quat hda v6i n cb gai. Tinh xac sudt co it nhat 1 ¢o nhan dung thu. Xép xi

gia trj xac sut ndy khi cho n — oo,
Pdp s6 a) 0,625, b) 0,375; ¢) e .

Bai 56 20. Trong 1 16 hang 10 san pham c6 2 san pham xau, chon khong hoan lai dé phat
hién ra 2 san phém x4u, khi nao chon duoc san phém x4u thtr 2 thi dung lai.

a) Tinh x4c suat dimg lai ¢ 1an chon thir 4.

b) Biét rang da chon duoc san pham x4u & 1an chon thi nhat, tinh x4c suat ding lai
& lan chon thu 4.

C) Néu viéc kiém tra dung lai & 1an chon th{r 3, tinh x4c suét 1an chon dau duoc san

phémxéu.
; 1 1 1
Pap so :a) —; b) —; ¢) —.
p )15 )9 )2

Bai s6 21. Boi tuyén bong ban Thanh phé c64vandong vicn A, B,C,D . Mbi van dong
vién thi ddu 1 tran, voi x4c sudt thang tran 1an luot la : 0,6, 0,7, 0,8, 0,9. Tinh
a) xac suat doi tuyén thang it nhat 1 tran,
b) x4c suit doi tuyén théng 2 tran,
¢) xac sudt doi tuyén thang 3 tran,
d) xéc suat D thua, trong truong hop doi tuyén thang 3 tran.
Pdp s6: a) 0,9976; b) 0,2144; c) 0,4404; d) 0,763.
Bai s6 22. O mot co quan no c6 3 chiéc 6t6. Kha nang co sy ¢ ctia mdi xe 6t6 14n luot 1a
0,15;0,20; 0,10.
a) Tim kha nang 3 6t6 cung bi hong.
b) Tim kha nang c6 it nhat 1 6t6 hoat dong tot.
c¢) Tim kha nang cé 3 6t6 cung hoat dong dugc.
d) Tim x4c suat c6 khong qua 2 6t6 bi hong.
Cong thirc xac suit day di va cong thirc Bayes
Padp s6: a) 0,003; b) 0,997; ¢) 0,612; d) 0,997.
Bai s6 23. Mot nha may san xuét bong dén, may A san xuit 25%, may B: 35%, may C:
40% s6 bong dén. Ti 1é san phadm hong cia mdi may trén s6 san pham do may dé san
xuét lan luot 1a 3%, 2%, 1%. Mot ngudi mua 1 bong dén do nha may san xuat.
a) Tinh x4c suit dé san pham nay tt.
b) Biét rang san pham nay 1 xau. Tinh x4c sudt dé san pham do may C san xuét.

Pdp sé: a) 0,9815;b) 0,2162.
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Bai s6 24. Trong mot tram cip ctru bong : 80% bénh nhan bong do néng, 20% bong do
hoa chat. Loai bong do néng c6 30% bi bién ching, loai bong do hoa chat c6 50% bi
bién chimg.
a) Chon ngau nhién mot bénh 4n. Tinh xac suat dé gdp moOt bénh an cua bénh nhan
bi bién chimg.
b) Rt ngiu nhién dugc mot bénh 4n cia mdt bénh nhan bi bién chung. Tinh xéc
sudt dé bénh an d6 1a cta bénh nhén bi bién chimg do néng gy ra? do hoa chat gay ra?
Pdp s6: a) 0,34; b) 0,7059; 0,2941.
Bai s6 25. Mot 16 hat giéng duoc phan thanh ba loai. Loai 1 chiém 2/3 s6 hat ca 16, loai 2
chiém 1/4, con lai 13 loai 3. Loai 1 c6 ti 1é ndy mam 80%, loai 2 c6 ti 18 niy mam 60% va
loai 3 ¢6 ti 1& ndy mam 40%. Hoi ti 1é niy mam chung ctia 16 hat giéng 1a bao nhiéu?
Pap s6: 0,72.
Bai s6 26. Hai nha may cung san xuat 1 loai linh kién dién tir. Nang suat nha may hai
gap 3 lan nang suat nha may mot. Ty 1¢ hong ciia nha may mot va hai lan lugt 14 0,1% va
0,2%. Gia sur linh kién ban ¢ Trung tdm chi do hai nha may nay san xuit. Mua 1 linh
kién ¢ Trung tam.
a) Tinh x4c suit dé linh kién 4y hong.
b) Giad sir mua linh kién va théy linh kién bi héng. Theo ¥ ban thi linh kién d6 do
nha may nio san xuét.
Padp s6: a) 0,175%; b) nha may 2.
Bai s6 27. C6 8 binh dung bi, trong d6 ¢o :
2 binh loai 1: mdi binh dung 6 bi trang 3 bi do,
3 binh loai 2: mdi binh dung 5 bi tréng 4 bi do,
3 binh loai 3: mdi binh dyng 2 bi tring 7 bi do.
Lay ngau nhién mot binh va tir binh d6 1ay ngu nhién 1 bi.
a) Tinh x4c suat dé bi 14y ra 1a bi trang.
b) Biét rang bi lay ra 1a bi trang. Tinh xac suat dé binh lay ra 1a binh loai 3.
Padp s6: a) 0,4583; b) 0,182.
Bai s0 28. Mot chudng ga ¢6 9 con ga mai va 1 con ga trong. Chudng ga kia ¢6 1 con
mai va 5 con trong. Tir mi chudng liy ngau nhién 1 con dem ban. Cac con gi con lai
dugc don vao chudng thir ba. Néu ta lai bat ngau nhién 1 con ga nira tir chudng nay ra thi
xéc suat dé bat dugc con ga trong 1a bao nhiéu?

Pdp s6: 0,3619.
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Bai s6 29. C6 2 hdp 40; hop mdt c6 10 4o trong d6 co 1 phé phém; hop hai c6 8 4o trong
d6 ¢o 2 phé pham. Liy ngau nhién 1 4o tir hop mot bo sang hop hai; sau do6 tir hop nay
chon ngiu nhién ra 2 40. Tim x4c suat dé ca 2 4o nay déu la phé pham.
Pdp s6: 1/30.
Bai s6 30. C6 3 xa thu cung bén vao mot con th, mdi nguoi bén 1 vién dan, véi xac suét
ban tring lan luot 13 0,6; 0,7; 0.8. Biét réng néu tring 1 phat dan thi xac suét dé con thu
bi tiéu diét 1a 0,5; tring 2 phat thi xac suat dé con tha bi tiéu diét 1a 0,8; con néu tring 3
phat dan thi chic chin con thu bj tiéu diét.
a) Tinh xac suét con tha bi tiéu diét.
b) Gia st con thu bi ti€u diét. Tinh xac suét nd bi trung 2 phat dan.
Pdp s6: a) 0,7916; b) 0,4568.
Bai s6 31. C6 3 hop bi; hop mot co 10 bi trong d6 co 3 bi do; hop hai c¢6 15 bi trong d6
c6 4 bi do; hop ba c6 12 bi trong d6 cd 5 bi dé. Gieo mdt con xtic xic. Néu xuét hién mat
1 thi chon hop mot, xuét hién mit hai thi chon hép 2, xuét hién cac mit con lai thi chon
hop ba. Tur hop duogc chon, léy ngau nhién 1 bi
a) Tinh xé4c suit dé duoc bi do,
b) Gia sir 1ay duoc bi do. Tinh x4c suat dé bi do nay thudc hop hai.
Pdp s6: a) 0,3722; b) 0,1194.
Bai s6 32. Mot hop c¢6 15 qua bong ban, trong d6 ¢6 9 méi 6 cil, 1an dau chon ra 3 qua dé
st dung, sau do bo vao lai, lan hai chon ra 3 qua.
a) Tinh x4c suat 3 qua bong chon lan hai 12 3 bong méi.
b) Biét rang lan hai chon duoc 3 bong méi, tinh x4c suat lan dau chon duoc 2 bong méi.
Bdp s6: a) 0,0893; b) 0,4089.
Bai s6 33. C6 3 cai thung. Thung 1 ¢6 6 bi trang, 4 bi d6; thung 2 ¢6 5 bi tring, 5 bi d6
va thing 3 ¢6 10 bi tring. Gia st nguoi ta 1dy ngau nhién 2 bi tir thing 1 b6 vao thing 2.
Sau d6, lai 1y ngau nhién 1 bi tir thing 2 bé véo thung 3 réi tir thung 3 1iy ngiu nhién ra
1 bi. Tim x4c suét dé bi ly ra la do.
Pdp s6: 0,0439.
Cong thirc Bernoulli
Bai s6 34. Mot bac si chira khoi bénh A cho mot ngudi véi xac suat 1a 95%. Gia st ¢6 10
ngudi bi bénh A dén chita mot cach doc 1ap nhau. Tinh xac suat dé
a) Co 8 nguoi khoi bénh,

b) C6 nhiéu nhat 9 ngudi khoi bénh.
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Pdp s6: a) 0,0746; b) 0,4013.
Bai s6 35. Mot thiét bj co 10 chi tiét voi do tin cay cua mdi chi tiét 14 0,9. (Xac suét lam
viéc tot trong khoang thoi gian nao do).
Tinh x4c suat dé trong khoang thoi gian ay :
a) C6 ding mot chi tiét lam viéc tot,
b) C6 it nhit 2 chi tiét lam viéc tot.
Ddp s6:a) 9107 ~0; b) 1.
Bai s6 36. Mot cau tha d4 thanh cong qua phat 11m véi xac sudt 80%.
- B4 4 thanh cong 2.
- B4 6 thanh cong 3.
Cong viéc nao dé thyc hién ?
Padp s6: Pd 4 thanh céng 2 dé hon.
Bai s6 37. Trong mot thanh phé c6 70% dan cu thich xem bong d4. Chon ngau nhién 10
nguoi, tinh xac suét 6 :
a) 5 nguodi thich xem bong da,
b) it nhét 2 nguoi thich xem bong da.
Pdp s6: a) 0,1029; b) 0,9999.
Bai s6 38. Mot nha todn hoc c6 xéc suat gidi dwge mot bai toan kho 1a 0,9. Cho nha todn
hoc nay 5 bai toan kho duge chon mot cach ngau nhién.
a) Tinh x4c suat dé nha toan hoc nay giai duoc 3 bai.
b) Tinh x4c suat dé nha toan hoc nay giai duoc it nhét 1 bai.
¢) Tinh s bai c6 kha nidng nhat ma nha toan hoc nay giai duoc.
Pdp s6: a) 0,0729; b) 0,99999; ¢) 5 bai.
Bai s6 39. Ty 16 mic bénh Basedow & mdt vung rimg ndi nao d6 1a 70%. Trong dot
kham tuyén strc khoé dé xuét canh, nguoi ta kham cho 100 ngudi. Tim xac suat dé
a) Trong 100 nguoi c6 60 nguoi bi Basedow,
b) Trong 100 ngudi c6 75 nguoi bi Basedow,
¢) Trong 100 ngudi c6 it nhat mot ngudi bi Basedow.
Pdp s6: a) 0,0085; b) 0,0496; ¢) 1.
Bai 50 40. Mot 16 hang voi ty 1¢ phé pham 1 5%. Can phai 14y mau ¢ bao nhiéu sao cho
xéc suat dé bi it nhat mot phé pham khong bé hon 0,95.
Padp s6: n1>59.
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Bai s6 41. Hai ddu thu A, B thi ddu co. Xac suat thing ctia ngudi A trong mot van 13 0,6
(khong c6 hoa). Tran diu bao gdm 5 van, ngudi ndo thing mot sé van 16n hon 1a ngudi
thing cudc. Tinh x4c suat dé ngudi B thing cudc.
Pdp s6: 0,31744.
Bai s6 42. Mot may san xuat 1an luot timg san pham. X4c sudt san xuat ra mot phé pham
cuia may la 0,01.
a) Cho may san xuit 10 san pham. Tinh x4c suat dé c6 2 phé pham.
b) Méy can san xudt it nhit bao nhiéu san phdm dé xac suit co it nhat mot chinh
pham trén 0,99.
Pdp sé: a) 0,0042; b) 2.
Bai s6 43. Mot xi nghié€p co6 hai phan xuong A va B cung san xuit mot loai san phém Vo1
ti 1¢ phé pham twong mg 1a 2% va 3%. Cho mdi phan xudng san xuat ra 5 san pham.
Tinh x4c suét dé sb phé phim do hai phan xudng san xudt 1a bang nhau.
DPdp 56:0,7885.
1.7. Tai liéu tham khao
[1] Nguyén Cao Vin, Tran Thai Ninh, Ngé Van Thu, Ly thuyét xac suit va thong
ké toan, NXB Pai hoc Kinh té Qudc dan, 2012.
[2] Nguyén Cao Vin, Tran Thai Ninh, Nguyén Thé H¢, Bai tap xac suit va thong
ké toan, NXB Pai hoc Kinh t& Qudc dan, 2012.
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Minh, 2015.
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[6] Newbold Paul - Statistics for Bussiness and Economics, 5th edition - Prentice

Hall, 2005.

35



Thuat ngir chinh chwong 1

Tiéng Anh Tiéng Viét
Axiom Tién dé
Addition rule Cong thuc cong

Bayes’ formula

Countable additivity
Classical probability
Conditional probability
Define

Event

Element

Experiment

Experimental probability
Event A occurs

Independent

Infinite sequence of outcomes
Monotonicity

Mutually exclusive events
Multiplication rule

Outcome

Odds in favor

Relative frequency
Probability

Posterior probability

Prior probability

Sample space

Subset

Sequence of mutually exclusive events
The finite additivity of the probability
The law of large numbers

The number of elements

Cong thuc Bayes
Cong thuc cong

Xéc suét ¢ dién

X4c suét co diéu kién
Dinh nghia

Bién ¢

Phan tir

Phép thur

X4c suit thuc nghiém
Bién cb A xay ra

boc lap

Day v6 han két cuc
Tinh don di¢u

Ho bién ¢ xung khic
Cong thurc nhan

Két cuc

Ty 1€ thuan loi

Tan sb tuong dbi

Xéc suit

Xéc suat hau nghiém
Xéc suét tién nghiém
Khong gian mau

Tap con

Mot diy céc bién ¢ xung khic timg d6i mot
Tinh cOng hitu han ctia xac suét
Luat s6 16n

S6 luong cac phan tir
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Cheong 2| PAT LUQNG NGAU NHIEN VA PHAN
PHOI XAC SUAT

Muc tiéu chwong 2

Chuong nay gitp sinh vién:

- Phan biét dugc thé nao 1a dai lugng ngau nhién lién tuc va dai lugng ngau nhién rdi rac.
- Thanh 1ap duogc bang phan phéi x4c suat va tinh duoc cac ham xac suat, ham phan phdi.
- Tinh va néu dugc ¥ nghia cac tham sé dic trung nhu trung binh, phuong sai, mdt, trung
Vi,...

- Biét 4p dung céc luat phan phdi nhu: Nhi thire, Siéu boi, Poisson, Chuan, .. ..

2.1. Pai lwong ngiu nhién
2.1.1. Khai niém

Xét phép thir t v6i khong gian mau Q. Gia sir, ing véi mdi bién sb so cip w € Q,
ta lién két voi mot s6 thue X(w)e R, thi X duge goi 1a mot bién s6 ngdu nhién.

Vi du 2.1. Véi tro choi sdp ngira bang cach tung dong xu, gia st néu xuat hién mat
sap, ta dugc 1 dong; néu xuat hién mit ngtra, ta mat 1 dong. Khi do, ta c6

Phép thir 1 : “tung dong xu”,

Khéng gian mau Q = {S,N},

Bién s6 ngdu nhién X véi X(8)=1va X(N)=-1.

Tong quat, bién s6 ngiu nhién X cta mot phép thir © voi khong gian mau Q 1a mot
anh xa

X: Q>R
W — X(W)
2.1.2. Phéan loai
- Khi X(Q) la mot tdp hop hiru han {x,X,,..x,} hay la mot day
{XI,XZ,...,XH,...}, tanoi X 1a mot bién sé ngd~u nhién roi rac.
Vi du 2.2. SO chidm xuét hién ¢ mat trén cta xtc xic; s sinh vién Véng mat trong

mdt budi hoc; sO may hong trong ting ca san xuat,... la cac bién ngau nhién roi rac.
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- Khi X(Q) 1a mdt khodng ctia R (hay ca R), ta néi X 1a mt bién s6 ngdu nhién
lién tuc.

Vi du 2.3. Goi X 1a kich thudc cua chi tiét do mot méay san xuat ra, X 1a bién ngau
nhién lién tuc.

Do cac bién s6 ngau nhién X 14 cic anh xa c6 gi tri trong R nén véi mot ham sd
u:R > R, taco thé thanh 14p bién s6 nglu nhién u(X), véi

u(X): Q>R
W u[X(w)}

Chang han, véi u(x)=x-p, peR ta cé bién s6 ngdu nhién u(X)=X-p, véi
(X-p)(w)=X(w)—p. v6i moi weQ, va véi u(x)=(x —u)z ,LeR ta co bién sd
nglu nhién u(X)= (X—u)2 , VoI (X — u)z (w)= (X(W)— u)z voimoi w e Q.
2.2. Phan phdi xdc suit ciia dai lwong ngiu nhién
2.2.1. Pai lwgng ngiu nhién roi rac

Pé xac dinh mot bién sb ngau nhién rdi rac, ngudi ta can xac dinh céc gia tri
X;,i=1,2,...co thé nhan duogc béi bién ngiu nhién nay va dong thoi ciing can xac dinh
x4c suat dé X nhan gi tri nay la bao nhi€u, nghia la, can x4c dinh
P{w € Q:X(W) = Xi} = P(X = xi), voii=1,2,...

2.2.1.1. Bang phén phdi xdc suat

Xét bién s6 ngiu nhién r0i rac X:Q—> R, véi X(Q)={x\,X5,.... X,...}. Gia st

X; <X, <---<Xx, <---. Ta lap bang cac gia tri tuong tng

X | x| X5 | o | X

P oip |py| - | Pa

voi p; =P(X =x;), duoc goi la bang phdn phéi xdc sudt cua X.

Vi du 2.4. Trong hop c6 10 san pham trong d6 c¢6 6 chinh pham. Liy ngiu nhién 2 san
pham. Lap bang phan phdi xac suét cho s chinh pham duoc 14y ra.

Giai

Goi X 1a s6 chinh pham dugc l4y ra trong 3 san pham, X {0,1,2}.



P(X=1)= ===

(x=1) cl, 45 15
2 15 1

P(Xzz)zc—fz—szg.
10

Vay bang phan phbi xac suat cua X 1a:

X 0 1 2
P2 s |1
15 15 3

Vi du 2.5. Mot co quan ¢ 3 xe 6t0 : 1 xe 4 chd; 1 xe 50 chd va 1 xe tai. Xac suat dé
trong mot ngay lam viée, cc xe duge xit dung 13 0,8; 0,4 va 0,9. Hay lap bang phan phdi
xéc suit cho s6 xe dugc xir dung trong mot ngay cia co quan.
Gidi
Goi X 13 sb xe dugc xtr dung trong mot ngay cia co quan. Ta co X e {0,1,2,3}.
Goi A, A,, A; lan luot 1a bién cb “xe 4 chd”; “xe 50 chd”; “xe tai” duogc xit
dung trong ngdy cta co quan. Khi d6, A,, A,, A; la cac bién cb doc lap,
P(A)=0,8P(A,)=0,4;P(A;)=0,9 va
P(X=0)=P(A,A,A;)=P(A)P(A,)P(A,)
=0,2-0,6-0,1=0,012

P(X=1)=P(AAA; +AAA; +AAA;)
=P(AAA;)+P(AAA)+P(AALA,)
=P(A,)P(A,)P(A;)+P(A,)P(A,)P(A;)+P(A,)P(A,)P(A;)
=0,8-0,6-0,1+0,2-0,4-0,1+0,2-0,6-0,9 = 0,164

P(X=2)=P(AAA; +AJA,A + A ALA,)
=P(AAA;)+P(AAA;)+P(AA,A,)
=P(A;)P(A,)P(A;)+P(A)P(A,)P(A;)+P(A,)P(A,)P(A;)
=0,8-0,4-0,1+0,8-0,6-0,9+0,2-0,4-0,9 = 0,536

P(X=3)=P(A A,A;)=P(A, )P(A,)P(A;)=0,8-0,4-0,9=0,288

Do d6, bang phan phdi xac suit cua cho X 1a
X 0 1 2 3
P 0,012 | 0,164 | 0536 | 0,288
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2.2.1.2. Ham xéc suit

Ham sb :R — R xéc dinh boi

0 khi x=#x;,Vi

dugc goi 1a ham xdc suat cia X. Tu tinh chat cia bang phan phdi xac suat, ta c6

(1) Vx e R, f(x) >0, va
(i) Y f(x)=1.

Vi du 2.6. T bang phan phdi xac suat cia vi du 2.5. Ta ¢6 ham xéac sudt ciia X nhu sau:

0,012 khi x=0,
0,164 khi x=1,
f(x)=40,536 khi x=2,
0,288 khi x=3,

0 khi x=#0,1,2,3

2.2.1.3. Ham phan phoi (tich liy)
Cho f:R — R 1a ham xac suat cta bién ngau nhién roi rac X, ham s6 F:R > R,

duogc xac dinh bdi

F(x):P(XSX): Z f(xi),

X2X;
duogc goi 1a ham phan phéi tich Ly, hay van tat 13 ham phdn phoi, cua X.
Bang cach liét ké cac gia tri cia X(Q) theo thur ty tang dan, khi X lay gia tri tao

thanh mot diy X, < X, <---<X, <--- ta c6 ham phan phi

0 khi x<x,,
Fx)=1f(x)+f(xy)++f(x,4) Kkhi x, <x<x,,
1 khi x2>x,.

Tir tinh chat ctia ham xac suat va dinh nghia ctia ham phan phdi, ta co
(i) 0<F(x)<L,VxeR,

(i) lim F(x):O va lim F(x)zl,

X—>—0 X—>+00
(111) F 1a ham tang, va F lién tuc bén phai tai moi x € R.

Vi du 2.7. Véi bién sé ngau nhién X cho béi vi du 2.6, ta ¢ ham phan phdi
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0,012 khi x <0,
0,164 khi 0<x<l,
F(x)=40,536 khi 1<x<2,
0,288 khi 2<x<3,
0 khi 3<x.

2.2.2. Pai lwong ngiu nhién lién tuc
2.2.2.1. Him mat dj (x4c suit)

Ham s6 f:R — R duoc goi 1a ham mdt dg xdc sudt, hay van tat 1a ham mdt dé, cta
bién s6 ngdu nhién lién tuc X néu

P(a SXSb):_Tf(x)dx

voimoi a,beR,a<b.
Ttr dinh nghia, dé dang suy ra
(1) Vx e R, f(x) >0, va

(i1) Tf(x)dx =1.

Vi du 2.8. Cho bién s6 ngiu nhién lién tyc X voi ham mat do xac suat
Ax(3—-x) khi x€[0,3],
f(x)= .
0 khi x ¢[0,3].
Xac dinh hing s A.
Gidi
+)Do f(x)>0,VxeR nén A>0

+) Taco

Tf(x)dx =l jl f(x)dx+}f(x)dx++ff(x)dx =1

—00 —00

A33 Ndx =1 2A =l A=
= ‘([(X—X)X— <:>5 =1 —6.

2.2.2.2. Ham phan phéi (tich liiy)

Cho f:R — R 1a ham mat d6 cua bién ngdu nhién lién tuc X, ham s6 F: R - R,
duoc goi 1a ham phdn phéi tich lity, hay van tat 1a ham phdn phéi, cia bién s6 ngiu nhién
lién tuc X néu
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vo1 moi x € R.
Truc tiép tor dinh nghia, ta dugc

(1) OSF(X)SI, Vx e R,

(i) lim F(X)=O va lim F(X)=1,

X X0
(ii1) F 1a ham tang, va F lién tuc bén phai tai moi x € R.
Vi du 2.9. Cho bién s ngiu nhién lién tuc X véi ham mat do xac suat nhu vi du 2.8. Tim
ham phan phéi cua X.
Gidi
+) Trudng hop 1. Néu x <0 thi

+) Truong hop 2. Néu 0<x <3 thi

X

F(x)= T f(t)dt= T £(t)dt+ [£(t)dt :T(3t—t2)dt :%x2 —%x3.

+) Truong hop 3. Néu 3<x thi

3

F(x)= f[ f(t)dt= Jq f(t)dt+f[f(t)dt++joof(t)dt = [(3t-")de=1.

—00 —0

Viy ham phan phéi cua X 1a

0 khi x<0,
F(X): i)(2—15(3 khi 0<x<3,

2 3

1 khi x >3.

Vi du 2.10. Cho X 1a bién s6 ngau nhién lién tuc c6 ham phan phdi xac suat

0 khi x <-1,
F(x)= a(b+x—éx3j khi —1<x <1,
1 khi x>1.

Tim céc hang s a, b.
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Do X 1a bién s6 ngau nhién lién tuc nén ham phan phdi xac suat lién tuc bén phai

tai moi x € R. Pac biét, tai x==%1, lim F(x)=F(-1) cho

x—>—1*
2
alb——1[=0 *
[v-3) *
va lim F(x)=F(1) cho
x>t
a(b+gj:1 (%)
3
\ \ 3 2
T (*) va (**), tasuyra a =Z va bzg.

2.3. Cac s6 dic trung ciia dai lwong ngiu nhién
2.3.1. Ky vong
Cho X la dai luong ngdu nhién véi ham x4c suat (ham mat do xac suat) f(x) va

u(X) 1a mot ham theo bién s6 ngau nhién X. Ky vong cua u (X) duogc xac dinh la

E[u(X)]=>"u(x;)f(x;) khi X 1a bién ngdu nhién rdi rac.

+00
E[u(X)] = I u(x)f(x)dx khi X 12 bién ngiu nhién lién tyc.

2.3.2. Trung binh
Cho X 1a bién ngdu nhién v6i ham xéac suat (ham mét d§ xac suat) f(x), khi
u(X) =X, thi E(X) dugc goi 1a trung binh cua X, ky hiéu py, nghia 1a
E(X)=> x;f(x;) khi X 1a bién s ngdu nhién roi rac, va
+00

E(X)= [ xf(x)dx khi X I bién ngdu nhién lién tuc.

Tinh chat:

(i) E(C)=C véi C la hing sb.

(i) E(aX+bY)=aE(X)+bE(Y) (v6i a,beR va X, Y 14 hai dai luong ngu
nhién).
2.3.3. Phuong sai

Cho X 1a bién ngu nhién v6i ham xdc suat (ham mat d¢ xdc suat) f(x ), khi d6
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voi u(X)=(X-py )2 , thi B(X—py )2 , duoc goi 1a phirong sai cua X, ky hiéu
ox hay var(X), nghia la

ox = 2. (X; — iy )2 f(x;) khi X 1a bién s6 ngau nhién roi rac, va
+00
oy = J. (x—py )2 f(x)dx khi X 1a bién ngau nhién lién tyc.

Tinh chat:

(i) var(C)=0 véi C la hang so.

(i) var(aX+bY)=a’var(X)+b’ var(Y) (vdi a,beR va X, Y la hai dai luong
ngau nhién doc lap).

2.3.4. Ménh dé. Cho X 1a bién s6 ngiu nhién véi trung binh E(X). Ta ¢6

Var ( ) [E ]

Chitng minh. Do E tuyén tinh, nghia 1a
E(aX+bY)=aE(X)+bE(Y)
ta suy ra

Var(X):E[(X—uX)Z}zE[XZ 2XE(X ﬂ

B(X?)-2E(X)E(X)+[E(X ]—E(Xz) [E(X)].

2.3.5. P 1éch chuén
Do 1éch chuén cta bién ngau nhién X, ky hiéu oy la can bac hai cuia phuong sai.

[
Ox =+0x

Chiiy: X, E(X), ox ¢6 cung don vi do.
Vi du 2.11. Bién ngau nhién roi rac X c6 bang phan phdi xac suat:
X 1 3 4
P 0,1 0,5 0,4

Tinh trung binh, phuong sai va d¢ 1é€ch chuan cua X.

Giai

Trung binh cua X:
E(X)=1-0,1+3-0,5+4-0,4=3,2.
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Phuong sai cua X:
var(X)=(1-3,2)>-0,1+(3-3,2)°-0,5+(4-3,2)"-0,4=0,76.
Do 1éch chuén cta X:
6y =+/0,76 = 0,872.
Vi du 2.12. Bién ngau nhién lién tyc X c¢6 ham mat d6 xac suat:
()= {2){ kh1 x €[0;1],
0 khi xe[01]
Tinh trung binh, phwong sai va do 1éch chuan cta X.
Giai
Trung binh cua X:

+00 1 2 1
E(X) = I xf(x)dx = I2x2dx :§x3
0 0

—00

Phuong sai cua X:

b6 Iéch chuan cua X:

Oy = /% ~0,2357.

2.3.6. Y nghia ciia ky vong va phuong sai
Y nghia ky vong :
- Ky vong toan phan anh gid tri trung tim ctia phan phdi xac suét ciia bién ngau nhién.
- Trong kinh té, ky vong toan dong thoi mang 2 ¥ nghia:
+ Néu xét trong 1 s6 16n phép thir twong tu thi no phan anh gia tri trung binh
+ Néu xét trong 1 phép thir don 1é thi n6 phan 4nh gia tri mong doi.
Y nghia phuong sai :
- Phuong sai phan anh mirc &6 phan tan ciia cac gia tri ciia bién ngiu nhién so véi gi tri
trung binh. Phuong sai cang 16n: phan tan cang nhiéu quanh gia tri trung binh con
phuong sai cang nhd: gia tri cang tap trung quanh gié tri trung binh.
- Trong kinh té, phuong sai phan anh muc do rai ro hay do bién dong (kém on dinh).
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Vi du 2.13. Nhu cau hang ngay vé rau sach & mot khu dan cu c6 bang phan phdi xac

suat.

X120 |21 (22 123 |24 |25 |26
P10,05(0,1({0,2]0,3]0,15|0,12|0,08

M&i kg rau mua vao gia 2 ngan dong, ban ra 2 ngan rudi. Song néu bi é phai ban 1
ngan rudi méi hét. Hang ngay nén dat mua 22 kg hay 24 kg rau dé ban thi tt hon.
Giai
Truong hop 1. Néu mua 22 kg thi goi X, 1a s tién 13i. Ta co
P(X,=11)=P(X>22)=0,85

P(X,;=10)=P(X=21)=0,1
P(X,=9)=P(X=20)=0,05

Ta ¢ bang phan phdi xac suat

X, | 9 [10] 11
P [0,05/0,1]0,85
E(X,)=9-0,05+10-0,1+11-0,85=10,8 (ngan dong)

var(X,)=(9-10,8)*-0,05+(10-10,8)>-0,1+(11-10,8)* -0,85 = 0,26
Trudng hop 2. Néu mua 24 kg thi goi X, 14 s6 tién 1di. Ta co
P(X,=12)=P(X>24)=0,35
P(X,=11)=P(X=23)=0,3

P(X,=10)=P(X=22)=0,2

P(X, =8)=P(X=20)=0,05
Ta ¢ bang phan phdi xac suat
X, | 8 9 (10| 11| 12
P 10,05(0,1]0,2]|0,3/0,35
E(X,)=8-0,05+9-0,1+10-0,2+11-0,3+12-0,35=10,8 (ngan dong)

var(X,)=(8-10,8)"0,05+(9-10,8)*-0,1+(10-10,8)*-0,2 +
+(11-10,8)*-0,3+(12-10,8)*-0,35 =1,36
Vay dat mua 22 kg hay 24 kg déu c6 tién 14i trung binh 10,8 ngan.
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Vi var(X,)=0,26 < var(X,)=1,36 nén dit mua 22 kg thi d¢ rui ro thap hon dit
mua 24 kg.
Vi du 2.14. Khi dau tu vao 2 thi trudng A va B, 13i suat thu duoc 13 bién ngau nhién c6
bang phan phdi x4c suat twong ng:
Xa| -1 ] 5] 8 Xg| 2] 6 [ 9
P |02]05]03 P 020404

a) Mudn c6 lii trung binh cao nén dau tu vao dau?
b) Mudn kinh doanh 6n dinh thi dau tu vao dau?
¢) Nguoi ta mudn giam thiéu do rui ro bang cach dau tu vao ca hai, nén chia ti 16
dau tu nhu thé nao biét rang 2 thi trudng A va B 1a doc 1ap.
Giai
a) Trung binh I3i suat cta hai thi truong
E(X,)=-1-0,2+5-0,5+8-0,3=4,7
E(Xg)=-2-0,2+6-0,5+9-0,3=5,6

Vay mudn c6 1i trung binh cao nén dau tu vao thi truong B.

b) Phuong sai ldi suat cta hai thi trudng
var(X, ) =(~1)°-0,2+52-0,5+82-0,3—(4,7)’ =9,81
var(Xg) =(-2)°-0,2+6-0,4+9%-0,4—(5,6)> =16,24.
Vay mudn kinh doanh 6n dinh nén dau tu vao thi truong A.
c) Goi a 1a ty 1¢ tién 1ai dau tu vao thi truong A va (1—a) 1a ty 1¢ tién 1ai dau tw vao thi
truong B. Khi do, tién 1ai: Z=aX, +(1-a)X.
Ta co
var(Z) =a®var(X, )+ (1-a)’ var(Xy) =9,81a +16,24(1-a)’
Bai toan tim a sao cho var(Z)— min
it f(a)=9,81a%+16,24(1-a)’
Pao ham cép 1: ' (a)=52,1a—32,48
Cho f'(a)=0< a=0,6234

Dao ham cép 2: £ (a)=52,1>0
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Véi a=0,6234thi f(a) dat gid tri nho nhat
Vay dau tu 62,34% vbn vao thi truong A va 37,66% von vao thi truong B sé giam thiéu
duoc rui ro.
2.3.7. Mt va trung vi
Mot ciia dai lugng ngau nhién roi rac X, ky hiéu M, (X), la gia tri x, cia X sao

cho P(X=x,) la 16n nhat. Nguoi ta con néi rang M, (X), 1a gid tri tin chdc nhdt cta
X. Trong truong hop X 1a bién s6 ngdu nhién lién tuc véi ham mét @ fy (x) thi
M, (X), la gid tri x, cia X sao cho fy(x,) 12 16n nhat.

Trung vi cia dai lugng ngdu nhién (r0i rac hay lién tuc), ky hiéu Me(X)la gia tri
X, cua X sao cho P(X <xy)=P(X2>x,)=0,5.

Chu y rang Mét ciing nhu trung vi cia mot dai luong ngiu nhién thi khong duy
nhat.
Vi du 2.15. Xét bién s6 ngau nhién rdi rac X c6 bang phan phdi xac suat nhu sau:
X |0 1 2 3
P 1 3 3

1
8 |8 [8 |8
Ta c6 My(X)=1hay My(X)=2 va 1<Me(X)<2.

Vi du 2.16. Cho bién s6 ngau nhién lién tuc X voi ham mat do xac suét

f(x): %(3){—){2) khi xe[0,3],

0 khi x¢ [0,3].
Tinh mdt va trung vi cia X.
Giai
+) Tim mot ctia X
_2 2
f(x)—§(3x—x )
Tap xac dinh: D = [0,3]

Ta co: f/(x)=§(3—2x)

Cho f/(x):0<:>x:%eD
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) 3 1
Talaico: f(0)=f(3)=0:f| = |==
a lai co () () ’(2) :

Ham mat do dat gia tri 10n nhét tai x = % Vay M, (X) = %
+) Tim trung vi cia X
2 2
f(x)-;(?;x—x )
Tap xac dinh: D= [0,3]

Goi Me(X)=x, €[0,3]

P(X<x,)=0,5< Xff(x)dx =0,5 @%j_’i(3x—xz)dx =0,5

—00

3+34/3
=333 0
2
PIRGEIECI SR v SR LA —36[03]
2770 370 0 ’
3-343
XOZ 2\/—¢[093]

Vay Me(X) = %
2.3.8. Gia tri téi han
Gia tri t61 han mirc o cia mot bién ng'?lu nhién lién tyc X, ky hiéu x 1a gia tri cua X
théa man: P(X > xa) =0

ﬂ:x) A

0 X X

o

2.3.9. H¢ so doi xirng va h¢ so nhon

Nguoi ta con ¢6 mot s6 tham so lién quan dén hinh dang cua ham mat do nhu sau:

Vi X 1a bién s6 ngau nhién véi trung binh py va phuong sai Gi, gia tri
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duoc goi 1a hé so doi xirng cua X va gia tri

4
E [(x - MX) J
(X)=———
Ox

duoc goi 1a hé s6 nhon cia X.

Néu y,(X)=0 thi phan phdi ciia X la déi xtmg; léch phai khi y,(X)>0 va léch
tréi khi v, (X) < 0. Ngoai ra gid tri y, (X) cang 16n thi phan phéi ciia X cang nhon.
Vi du 2.17. Po dudng kinh (X) mét chi tiét may (don vi mm). Ta ¢ cac s liéu : 201;
203; 209; 204; 202; 206; 200; 207; 207. Tinh hé s6 d6i xtmg va hé s nhon.

My = é(201+ 203+209+---+207 + 207) =204,3333,

6% = é((ZOI— 204 +(203—204)" +---+(207 - 204)2) — 8,4444,

H¢ s6 do1 xung

;((201—204)3 +(203-204)° +---+(207—2o4)3)
n(X)= B =0,3939.
Hé s nhon
1((201—204)4 +(203-204)* +---+(207—204)4)
v2(X)=2 =1,8029.

9.5)"

2.4. Mt s6 quy ludt phan phéi xac suit quan trong
2.4.1. Phan phdi nhi thirc B(n;p)
2.4.1.1. Pinh nghia. Bién ngiu nhién roi rac X dugc goi 1a co phan phdi nhi thirc, ky
hiéu X ~ B(n;p) néu ham xac suat cta X c6 dang sau

)= {cgp"(l —p)™™ khix=0,1,2,...n

khi x #0,1,2,...,n
Cong thirc xac suat

P(X=k)=Ckp*(1-p)"™, véi k=0,1,2,...,n.

Vi du 2.18. Trong mdt ving dan cu c6 70% gia dinh c6 mdy giit, chon ngiu nhién 12 gia

dinh. Tinh x4c suit
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a) co dung 5 gia dinh c6 may giat.
b) 6 it nhat 2 gia dinh c6 may giit.
Giai
Goi X la sd gia dinh c6 mdy gidt trong sb 12 gia dinh nay, X ~ B(12;0,7). Ta ¢6
P(X =k)=CX(0,7) (1-0,7)>* =% (0,7) (0,3)'**
a) Xac sudt dé nhan dugc ding 5 gia dinh c6 may giit 1a
P(X=5)=C},(0,7)(0,3)*°=0,0291.
b) XAc suat dé co it nhat 2 gia dinh c6 may giat la
P(X>2)=1-P(X<2)=1-P(X=0)-P(X=1)
=1-%(0,7)°(0,3)"2 =€}, (0,7) (0,3)" ~ 1.
2.4.1.2. Ménh dé. Cho X ~ B(n;p), ta co
1) Trung binh: py =np.
i1) Phuong sai: ci =npq,voéi q=1-p.
iii) Gi4 tri tin chdc nhat : M (X) =k, v6i k, 1a s6 nguyén thoa bat phuong trinh
np—q<k,<np-q+l.
Vi du 2.19. M6t nhan vién tiép thi ban hang & 5 chd khac nhau trong ngay. Xac suit ban
dugc hang & mdi noi déu 13 0,4.
a) Tim x4c suit dé nhan vién nay ban dugc hang trong ngay.
b) M&i ndm nhan vién nay di ban hang 330 ngay. Goi Y 1a s6 ngay ban dugc hang
trong nam. Tim gia trj tin chic nhit cua Y.
Giai
Goi X la tong s6 noi ban dugc hang trong ngay, X ~ B(5;0,4).Ta c6
P(X=k)=C¥(0,4) (1-0,4)"* =% (0,4) (0,6)°*
a) Xac suit dé ban duoc hang trong ngay 1a
P(X>1)=1-P(X<1)=1-P(X=0)
—1-C2(0,4)° (0,6)° =0,92224.
b) Tim s6 ngay ban dugc hang nhiéu kha ning nhét trong mot nam.
Taco Y ~ B(330;0,92224) va do d6, sd ngay ban dugc hang nhiéu kha ning
nhat 1a ko =M, (Y), véi kg e N thoa
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330-0,92224-(1-0,92224) <k, <330-0,92224 —(1-0,92224) +1
< 304,26 <k, <305,26 < k, =305.
Vay sb ngay ban duoc hang c6 nhiéu kha ning trong mot nam 1a 305.
2.4.2. Phan phéi siéu bdi H(N,K,n)
2.4.2.1. DPinh nghia. Bién ngau nhién rdi rac X duoc goi 1a ¢6 phan phéi siéu boi, ky
hiéu X ~ H(N,K,n) néu ham xac sut cia X cd dang sau
CkCrk
f(x)= CY
0 khi x ¢ [max {0,n — N +K}, min{n,K}]

khi x € [max {0,n — N +K},min{n,K}]

Cong thure x4c suat

k ~n-k
P(X:k):CKg%, v6i max{0,n — N+ K} <k < min{n,K}.
N

2.4.2.2. Ménh dé. Cho H(N,K,n), ta c6

1) Trung binh: py =np,

i1) Phuong sai: ci =np(l— p)(i_ 111] .

2.4.2.3. Lwu y : Néu X ~H(N,K,n), trong 6 n<<N thi X dugc xem nhu c6 phan
phoi nhi thitc X ~ B(n;p), voi p = N

Vi du 2.20. Tir mot hop dung 15 qua cam trong d6 ¢6 5 qua hu, 13y ra 3 qua. Goi X 1a
s6 qua hu trong 3 qua 13y ra.
a) Tinh x4c suit dé ca 3 qua déu hu.
b) Tinh trung binh va phuong sai cua X.
Giai
Ta c6 X ~ H(15,5,3). Cong thirc tinh xac suét

k~3-k
P(X — k) — C5C135—5
Cis
a) Xac sudt dé ca 3 qua déu hu
33
P(X = 3) = CS—(;lO: 0,021978.
C
15

b) Trung binh (ky vong) va phuong sai cua X
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s, . 5(. 5)(15-3) 4
Cnp=3>—16% =32 1-=>|[ 232
Hx =P =215 =5 %x 15( 15}(15—1} 7

Vi du 2.21. C6 8000 san pham trong d6 ¢ 2000 san phiam khong dat tiéu chuan k thuat.

Lay ngau nhién (khong hoan lai) 10 san pham. Tinh x4c suat dé trong 10 san pham lay ra

c6 2 san pham khong dat tiéu chuéan.

Giai

Cich 1. Tinh tryc tiép theo phan phdi clia n6

Ta c6 N =8000, K=2000,n=10

Goi X sb san phim trong dat tiéu chuan trong 10 san phdm lay ra,

X ~ H(8000,2000,10)

Cong thirc tinh xac suat:

P(X _ k) _ Cgoo?(?lé(())f)g

Cso00

Xéc suét lay hai san pham khong dat tiéu chuan

P(X=2)= _CﬁoolooCﬁooo =0,281697.

8000

Cich 2. Tinh xap xi (tinh gan diing)
K
Do n=10<< N =8000; p=ﬁ=0,25

X ~ H(8000,2000,10) = B(10;0,25)
Xac sudt ldy hai san phim khong dat tiéu chuan
P(X =2)=C[,(0,25)*(0,75)° =0,28157.
2.4.3. Phan phdi Poisson P(p)
2.4.3.1. Pinh nghia. Bién ngiu nhién roi rac X duoc goi 1a c¢6 phan phdi poisson, ky

hiéu X ~ P(p) néu ham xac suat cua X c¢6 dang sau

W
fo=18" khi x =0,1,2,...0,...
0 khi x #0,1,2,...,n,...
Cong thire x4c suit
k

P(X=k) :e_“% ,v6i k=0,1,2,...,n.

53



2.4.3.2. Ménh dé. Cho X ~ P(p), ta c6
1) Trung binh: py =n,
i1) Phuong sai: cs%( =U,
iii) D9 léch chuin: oy =/u.
2.4.3.3. Chu y: Néu X ~ B(n,p), trong d6 p dit nhé va n du 16n thi X duge xem nhu
c¢6 phan phdi Poisson X ~ P(u), v6i p=np.
Bang cach viét

n(n— 1)..1;('11 -k+1) pk a —p)n_k

(np) (1—p)" ™

P(X=k)=Cip*(1-p)"*=

_Inm-1..(n-k+1)
k! n*

va v6i np = p khong doi, khi n —» o tacd p—0 va

lim n(n-1)...,.n-k+1) _

1
n—»0 nk ’

b 1 Tm+kp
lim(1-p)"* =lim(1-p)® =lim|{(1-p)P? =™
n—o0 p—0 p—0

ok
Tir do, suy ra Ckp*(1—p)™™* » % khi n kh4 1on.

Trong g dung, khi X ~ B(n;p), trong @6 n > 50, p<0,01 va np <5 thi ta c6 thé
dung xap xi X ~ P (np).
Vi du 2.22. Mot may dét co 4000 dng soi. Xac suat dé mdi éng soi bi dut trong 1 phut 1a
0,0005. Tinh x4c suit dé trong 1 phit

a) c6 3 ong soi bi dut,

b) ¢ it nhat 2 éng soi bi dut.3
Giai
Cich 1. Tinh trye tiép theo luit phan phdi ciia n6

Ta c6 n =4000; p =0,0005
Goi X 1a s Ong soi bi dut trong 1 phut (trong 4000 ong soi), X ~ B(4000;0,0005)
Cong thie tinh xac sudt:

P(X =k) = C¥ 0 (0,0005) (0,9995) 0%
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a)cd 3 6ng soi bi dut,
P(X =3) = Ci00 (0,0005) (0,9995)**7 = 0,1804822
b) ¢6 it nhit 2 éng soi bi dut.
P(X>2)=1-P(X<2)=1-P(X=0)-P(X=1)
=1-CYy00 (0,0005)" (0,9995)*°% —Cl 1, (0,0005)' (0,9995)**
=0,594062.
Cich 2. Tinh xap xi (tinh gin diing)
Ta co trung binh : p=np=4000-0,0005=2<5 nén phan phdi nhi thirc dugc xap xi
bang phan phdi Poisson nhu sau:
X ~ B(4000;0,0005) = P(2)
Cong thie tinh x4c sudt:

L2

P(X=k)=e o

a) ¢6 3 dng soi bi dut,

P(X=3)=¢"==0,180447.
3!

b) 6 it nhat 2 4ng soi bi dut.
P(X>2)=1-P(X<2)=1-P(X=0)-P(X=1)

0 1
22 —e*22—=0,59399.
0! 1!

2.4.4. Phan phéi déu U[a,b]
2.4.4.1. Dinh nghia. Bién ngau nhién lién tuc X duge goi 1a c6 phan phéi déu, ky hiéu
X~ U[a,b] néu ham mat d6 cua X c6 dang sau

1

khi b
f(x)={b-a txela, ],
0 khi x ¢[a,b]
Cong thirc tinh x4c sudt
B—a
Pla<X<B)=
( B) =1

2.4.4.2. Ménh dé. Cho X ~ UJ[a,b], ta c6
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1) Trung binh: py = a ; b ,

a2
i1) Phuong sai: G§( = ® 12a) .

Vi du 2.23. Mot loai san phém do mot nha may san xuét dugc dong thanh tung hop.
Trong luong cua hop 1a bién ngdu nhién phan phdi déu trong khoang [1, 9;2, 1] (kg).
Tinh trong lugng trung binh cia mdt hop va ty 1€ hop co trong luong tir 1,95 kg trd 1én.
Giai
Goi X 1a trong lugng ctia mdi hop san phém, X~ U[1,9;2,1]

Trong luong trung binh ctia mot hdp chinh la

a+b 1,9+21
EX)= == —=2(k
(X) 5 5 (kg)
Ty 1€ hop c6 trong lugng tir 1,95 kg trg 1én la:
P(X21,95):P(1,95£XS2,1):L1’15=O,75=75%.

2 2

2.4.5. Phan phéi mii
2.4.5.1. Pinh nghia. Bién ngiu nhién lién tuc X duogc goi 14 c6 phan phdi mii, ky hiéu
X ~ Exp (1) néu ham mat d6 cua X co6 dang sau

_}\_X .
F(x) = re™, khi x>0,
0, khi x<0.

2.4.5.2. Ménh dé. Cho X ~ Exp(}), ta c6
. . 1
1) Trung binh: py = e

i1) Phuong sai: G§< = %

Vi du 2.24. Tudi tho (tinh theo gid) ciia mdt tro choi dién tir bAm tay 1a mot bién sé ngau
nhién lién tuc ¢6 ham mat do xac suat nhu sau:
X
f(x) = ke 10 Kkhix>0
0 khi x <0
a) Tim hang s6 k.

b) Tinh x4c sut tudi tho ctia tro choi nay nam trong khoang tir 50 d&én 150 gio.

56



¢) Tinh x4c sut tudi tho ctia tro choi nay it hon 100 gio.
Giai
a) Tim hang s6 k.
Ta co
+) Vi f(x) la ham mat do nén f(x)>0=k>0
o0 X

~+00 X
+) If(x)dx=l<:> Jke 100 dx =1
—00 0

+00

+00 _L _L
@kje 100dx1<:>[—100ke 100] :1©100k:1<:>k:ﬁ
0

0
b) Tinh x4c suat tudi tho ctia tro choi nay nam trong khoang tir 50 dén 150 gid.
Ta co

150
P(50<X<150)= [ f(x)dx=—— [ e 1%dx
50 50

150
X

——¢ 100 —¢2_¢2~0,3834.

50

¢) Tinh x4c sut tudi tho ctia tro choi nay it hon 100 gio.

Ta co
100 1 100 _ x
P(X<100):_[Of(x)dx:m—0 ! e 1004y
. [100
— e 00| _q_g! ~(,632.

0
2.4.6. Phan phdi chuén tic N(0,1)

2.4.6.1. Pinh nghia. Bién ngiu nhién lién tuc X dugc goi 1 co phan phdi chuan tic, ky
hiéu X ~ N(0,1) néu ham mat d6 cta X c6 dang sau

X2

L .2
e 2, —0<xX<+0,
21

Véi a,beR, a<b,taco

f(x) =

[N]

X

P(a<X<b)= e 2dx=dy(b)—do(a).

1
o

®—c
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t2

Trong d6 ¢y(x) = ! Ie_zdt.
Ty

N
2.4.6.2. Ménh dé. Cho X ~ N(0,1), ta c6
1) Trung binh: py =0,
ii) Phuong sai: 6% =1,
iii) Do léch chudn: oy =1.
2.4.7. Phan phdi chuin N(u,cz)
2.4.7.1. Pinh nghia. Bién ngiu nhién lién tuc X duoc goi 1a c6 phan phdi chuan, ky hiéu

X~ N(u,cz) néu ham mat do cia X co dang sau

(x1)’

f(x)= e 20" | _—oo<x<+m,
oV21
Véi a,beR,a<b,tacod
1 b _(X—uz)2
P(aSXSb):Gm!‘e 267 dx

2.4.7.2. Ménh @&. Cho X ~ N(u,cz ) ta ¢6

1) Trung binh: py =,

i1) Phuong sai: Gg( =c?,
ii1) B9 1éch chuan: oy =0o.

2.4.7.3.Chi y

i) Néu X ~ N(p,cz) thidat Y =M tac6 Y ~N(0,1). Do d6
(¢}

P(asxsb):P(a_“SYsb_“jzd)o(b_—MJ—%(a_uj
(&) (&) (&)

(&)

ii) Phan phdi chudn ding dé khao sat cac hién tugng binh thudng. Cu thé, néu

X ~ B(n;p) véi tich nplén thi ta xap xi phan phdi nhi thitc B(n;p) bang phéan phdi

chuan N(p;cz), v6i p=np, s> =npq. Tacé X ~ B(n;p)=N(np,npq)
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2

1 _(k—np)

e 20pq
w/npq\/g

+) P(aSXSb)z%[%]—%(%].

Vi du 2.25. Trong lwong X (tinh bang gam) mot loai trai cdy co6 phan phdi chuan

) P(X=k)=

3

N( 1;6° ), v6i p=500(gam) va o =16(gam?). Trai cdy thu hoach dugc phan loai theo
trong luong nhu sau :

a) loai 1 : trén 505 gam,

b) loai 2 : tir 495 dén 505 gam,

c) loai 3 : dudi 495 gam.

Tinh ty 1& mdi loai.
Giai

Goi X la trong luong trai cay thi X ~ N(u;cz) = N(500;42) )

a) Ty I¢ trai cay loai 1 1a

P(X>505) = ¢, (+00) -, (Mj =0,5-¢,(1,25)=0,10565.

b) Ty 1€ tréi cay loai 2 1a

P(495 <X <505) = ¢, (M) — b (@J =0,7887.

c) Vaty I€ cua loai 3 la

P(X<495)=P(X_500 < 495—500)=¢0(495—500

4 1 1 j ~ ¢ (-»)
= (—1,25) + ¢ (+0) = = (1,25) + 0,5 = 0,10565.
Vay, tréi cay thu hoach dugc c6 khoang 11% loai 1, 78% loai 2 va 11% loai 3.

Vi du 2.26. Thoi gian chay 1000m ctua mdi sinh vién 13 mot bién ngau nhién phan phdi
chuan c6 trung binh 1a 80 gidy, d6 1éch chuan 1a 10 gidy. Mot sinh vién phai chay tdi da
13 bao nhiéu thoi gian dé dimg trong 10% sd nguoi ding dau.

Giai

Goi X 1a thoi gian chay hét 1000m ctia mdi sinh vién, X ~ N(u =80,0° = 102> .

t 14 thoi gian chay tdi da dé dung trong 10% sé nguoi dung dau, ta co:
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P(X<t)=0,l<P(0<X<t)=0,1

@%(ﬂj_%[ﬂ):m@%(%}o,s=o,1

10 10
o 6, (%} =0,4 =0, (1,28) = t =67,2.

Viy thoi gian t6i da cua sinh vién hoan thanh 1000m dé dung trong 10% sd
nguoi dimg dau.

Vi du 2.27. Xac suat dé mot san phém khong dugc kiém tra chét luong sau khi san Xuét
13 0,2. Tim x4c sudt dé trong 400 san pham san xuét ra cé:

a) 80 san pham khong duogc kiém tra chat lugng.

b) C6 tir 70 d&én 100 san pham khong dugc kiém tra chat luong.
Giai
Goi X la sb san phém khong duoc kiém tra chét lugng, X ~ B(400;0, 2)
Ta c6: p=np=400-0,2 =80; 6> = npq = 400-0,2-0,8 = &

nén co thé coi X ~ N(SO; 82)

_(80-80)°
1 1 2o -1 =0,049868.

= €
J400.0,2.0,8 /21 8/2n

b) P(7OSXSIOO)z¢O(Mj_¢O(7O —80)

a) P(X =80)

8 8

=00 (2,5) = (—1,25) = ¢ (2,5) + ¢ (1,25) = 0,8882.
2.4.8. Phan phéi Gamma va phéan phéi Chi binh phwong
Pinh nghia: Him Gamma I":(0,00) - R

I'(x)= Itx_le_tdt
0

2.4.8.1. Pinh nghia. Bién ngau nhién lién tuc X duoc goi 1a ¢6 phan phbi Gamma, ky
hiéu X ~T'(a,p), véi a,p>0, néu ham mat d6 cia X c6 dang sau
1 B khix>0
F(x) =1 r(a)p* ’
0 khi x <0
2.4.8.2. Ménh dé. Cho X ~T'(a,B), ta co
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i) Trung binh: py =af,

i1) Phuong sai: cr; =ap?’.
2.4.8.3. Pinh nghia. Bién ngiu nhién lién tuc X duoc goi 1a co phan phdi Chi binh
phuong, ky hi¢u X ~ xz (r), néu ham mat do6 cua X co dang sau

—x? e 2 khix>0
fx)=11| L |22 ,
2
0 khi x <0
. 1 r

nghia la X ~ F[E,2j
2.4.8.4. Ménh dé. Cho X ~ y*(r), ta c6

1) Trung binh: py =r,

i1) Phuong sai: ci =2r.
2.4.9. Phan phdi Student: St(n)

2.4.9.1. Pinh nghia: Bién ngau nhién lién tuc T dugc goi 1a c¢6 phan phdi Student, ky

hi¢u T ~ St(n), néu ham mat d6 cua T co dang sau

€3)
()= 2l

M-r@j-(ui]z

2.4.9.2. Ménh dé. Cho X 14 bién ngiu nhién lién tuc c6 phan phdi Gauss, X ~ N(0,1); Y

1a bién ngau nhién lién tuc ¢ phan phdi Chi binh phuong véi n bac ty do, Y ~ x(n) va

X, Y 14 hai bién doc 1ap.

A

2.4.9.3. Ménh dé. Cho T ~ St(n), ta c6

Pit T = thi T c¢6 phan phdi Student véi n bac tw do, T ~ St(n).

1) Trung binh: p =0,

. . n
i1) Phuong sai: G% = .
n-2

2.4.9.4. Chii y: Néu X ~ St(n), véi n =30, thi X ~ N(0,1).
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2.4.10. Phén phdi Fisher: F(n, m)
2.4.10.1. Pinh nghia. Bién ngiu nhién lién tuc F c6 phan phdi Fisher, ky hi¢u

F ~ F(n,m) néu ham mat d6 cua F ¢co dang nhu sau

An"-m™ -F(n;mjx 2
) — . 2 khi x >0,
rl— (m+nx) 2
2
0 khi x <0.

vO1 n, m la hai bac tu do.
2.4.10.2. Ménh @@. Cho X, Y 14 hai bién ngiu nhién lién tuc c6 phan phdi Chi binh

phuong, X ~ x*(n), Y ~x*(m) va X, Y 1a hai bién doc lap.

X
bat F= % thi F c6 phan phé)i Fisher véi n, m bac ty do, F ~ F(n,m).
m

2.4.10.3. Ménh dé. Cho F ~ F(n,m), ta co

i) Trung binh: pp :Lz, n>2,
n_

2 2
i1) Phuong sai: 612: = 2m’(n +2m 2) , m>4,
n(m-2)"(m—-4)

2.5. Tém tit chwong 2
A. Dai lwgng ngiu nhién roi rac

1. Bang phén phoi xac suit

X | x| Xy | - | X,

P ip |[py| - | Pa

véi p; = P(X =x,), duogc goi la bang phdn phoi xdc sudt cia X.
Tinh chat: Zpi =1.
i

2. Ham xdc suat ciia bién ngau nhién X: Ham s6 f : R — R xac dinh bdi

£(x)= p; khi x=x;,
0 khi x=#x;,Vi

Tinh chit: VxeR, f(x)20, va D f(x)=1.
X
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3. Ham phan phdi xac suit: Cho f:R — R 1a ham xé4c suit cta bién ngiu nhién

roirac X, ham s6 F: R — R, dugc xac dinh bai

F(x)=P(X<x)=) f(x

X2X;
B. Dai lwrgng ngiu nhién lién tuc
1. Ham mat d9 (xac suat): Him s6 f:R —» R dugc goi 13 ham mdt cia bién sb

b
ngau nhién lién tuc X néu P(a<X<b)= J.f(x)dx

a

~+00
voimoi a,beR,a<b. Taco: VxeR, f(x)>0, va If(x)dx=1.

2. Ham phén phdi (tich lily): Cho f:R — R 1a ham mat d6 cua bién ngiu nhién
lién tuc X, ham sd F:R — R, duoc goi 1a ham phdn phéi cia bién s ngiu nhién lién

tuc X néu F(x)=P(X<x)= If(t)dt voimoi x € R.

C. Trung binh va phwong sai: Cho X 14 bién ngiu nhién v&i ham xac suat (ham mat
do xéc suat) f(x),
1. Trung binh:

Zx f kh1 X 1a bién s6 ngdu nhién roi rac, va

E(X)= I xf(x)dx khi X la bién ngiu nhién lién tuc.

2. Phuwong sai

Z (x;— pX (x;) khi X la bién s0 ngau nhién roi rac, va
i

+00
ox = J- (x—py )2 f(x)dx khi X 1a bién ngau nhién lién tyc.

3. Do 1éch chuén:

oy =Se(X) goi la do léch chuan cua X.

4. Ménh dé. Cho X 1a bién s6 ngdu nhién véi trung binh E(X). Ta c6

Var ( ) [E ]

D. Cic quy luit thwong gip
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1. Phan phéi nhi thire: X ~ B(n;p)

i) Cong thurc xac suat

P(X=k)=Ckp*(1-p)"™, véi k=0,1,2,...,n.

i) Trung binh: py =np,

1i1) Phuong sai: Gg( =np(l1-p),

iv) Gia tri tin chéc nhit : M, (X) =k,, vo1 k, 1a s6 nguyén thoa bat phuong trinh
np—q<k,<np-q+l.
2. Phén phéi siéu bdi: X ~ H(N,K,n)
CrCY

—KNK 'véi max{0,n—N+K} <k <min{n,K}.
n
N

) P(X=k)=

i1) Trung binh: py =np,

ii1) Phuong sai: Gi =np(l —p)(N_nj.
N-1
3. Phén phdi Poisson : X ~ P(p)

i) Cong thirc xac suat

k
P(X=k) :e_“% ,v6i k=0,1,2,...,n.

i) Trung binh: py =n,
11i1) Phuong sai: Gg( = L.
4. Phan phéi chuén tic: X ~ N(0,1)

e
2

dt.

i) P(a <X <b)=dy(b)~y(a). vi ¢0(X):J;_nje_
0

i) Trung binh: py =0,
iii) Phuong sai: o3 =1,

5. Phan phéi chuin: X ~ N(p,?)

i) P(aSXSb):d)O(b?TMj—%(a;Hj,

1) Trung binh: py =p,

i1) Phuong sai: csg( =0’
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2.6. Bai tap

Bai so 1. Cho X 1a mot bién s0 ngau nhién cé phan phoi xac suat nhu sau

X 1 2 3 4 5 6 7
Py a | 2a | 2a | 3a | a7 | 2a% | 7a’+a
a) Xac dinh a.

b) Tinh P[X >5], P[X <3].
c) Tinh k nh¢ nhat sao cho P[X <k]|>0,5.
Pdp sé:a) a=0,1;b) P[X > 5] =0,2; P[X < 3] =0,3;¢) k=3.
Bai 6 2. Xét tro choi, tung mdt con xuc xic ba 1an: néu ca ba 1an duoc 6 nat thi thudng
6 ngan dong, néu hai lan 6 nut thi thuong 4 ngan déng, mot lan 6 nat thi thuong 2 ngan
dong, va néu khong co 6 nit thi khong thuong gi hét. Mdi 1an choi phai dong A ngan
ddng. Hoi
a) A bao nhiéu thi ngudi choi vé 1au vé dai hué von (goi 1a tro choi cong bang),
b) A bao nhiéu thi trung binh mdi 1an nguoi choi mat 1 ngan dong.
Pdp so:a) A=1; b) A=2.
Bai s6 3. Mot nha dau tu ¢6 3 du an. Goi X; (i=1,2,3) 1a s tién thu dugc khi thuc hién
du an thir i (gia tri am chi s6 tién bj thua 16). X; la bién sb ngau nhién. Qua nghién ctu,

gia str ¢6 s6 liéu nhu sau : (Pon vi tinh : 100 triéu dong )

X, -20 30 60
P 0,3 0,2 0,5
X, -20 -10 100
P 0,4 0,2 0,4
X, 25 -30 80
P 0,2 0,3 0,5

Theo anh (chi), ta nén chon dy 4n nao ?
Dap s6: Nén chon du dn 1.
Bai s6 4. C6 3 xa tha cling ban vao mot myc tiéu, mdi ngudi ban 1 vién, trong cling mot
sb diéu kién nhat dinh. Xac suit dé mdi xa thu ban trung muc ti€u lan luot 13 0,6; 0,7;
0,9. Goi X 1a sb vién dan tring muc tiéu. Tinh E(X); Var(X) va Mod(X).
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Dap s6: EX =2,2; Var(X) = 0,54; Mod(X) =2.

Bai s6 5. Mot phian xudng co ba may M;,M,,M;. Trong mot gid, mdi may sin Xudt
dugc 10 san pham. SO san pham khong dat tiéu chuan trong 10 san phim cua
M,,M,,M, lan lwot 1a 1, 2, 1. Léy ngau nhién 1 sin phém tir 10 san phém do mdi may
san xuat. Goi X 1a sd san pham khoéng dat tiéu chudn trong 3 san pham duoc 14y ra.

a) Lap bang phan phdi xac suat cia X.

b) Tim E(X), Var(X), Mod(X).

¢) Tinh P(X <1).

Pdp s6: a)

X 0 1 2 3

P | 0,648 | 0,306 | 0,044 | 0,002

b) EX =0,4; Var(X) =0,34;Mod(X) =0; ¢) 0,954.
Bai s6 6. Ty 18 khach hang phan tmg tich cuc ddi véi mot chién dich quang cdo 1a bién
s6 ngau nhién c6 bang phan phdi xac sudt nhu sau :
X (%) 0 10 20 30 40 50
P 0,1 0,2 0,35 0,2 0,1 0,05

a) Tinh ty 1 khach hang binh quan phan tng tich cuc dbi véi chién dich quang
cao do.
b) Tim xéc sudt dé co trén 20% khach hang phan tmg tich cuc déi voi chién dich
quang céo.
Pdp s6: a) 21,5%; b) 0,35.
Bai s6 7. Qua theo ddi trong nhiéu niam két hop véi sy danh gia ctia cic chuyén gia tai
chinh thi 13i sudt dau tu vao mot cong ty 1a bién sé ngdu nhién co bang phan phdi xac

suat nhu sau:

X (%) 9 10 11 12 13 14 15
P 0,05 {0,151}03 020,15 0,1 | 0,05

a) Tinh xac suat dé khi dau tu vao cong ty d6 thi s& dat duoc 14i suat it nhat 1a 12%.
b) Tinh 14i suat ky vong khi dau tu vao cong ty do.
¢) Mirc d6 rti ro khi dau tu vao cong ty d6 c6 thé danh gia bang cach nao?

Bidp 56 a) 0,5; b) EX=11,75; ¢) ox =2,2875.

Bai so 8. Cho bién so ngau nhién roi rac X c¢6 bang phan phoi x4c suat nhu sau:
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X 1 4 8
P 0,3 0,1 0,6

Tinh P(|X—E(X)|<4).

Pap s6: 0,7.

Bai s6 9. Loi nhuan X thu duoc khi dau tu vao mot du an c6 bang phan phéi X4c suat
nhu sau (don vi : ty dong).

X -2 -1 0 1 2 3

P 0,1 0,1 0,2 0,2 0,3 0,1

a) Tim muc loi nhuan c6 kha niang nhiéu nhat khi dau tu vao dy an do.

b) Viéc dau vao dy an nay c6 hiéu qua hay khong? Tai sao?

c) Lam thé nao dé do dugc murc do rui ro cia vu dau tu nay? Hay tim muc do rai ro
do.

Pdp s6: a) Mod(X)=2; b) EX=0,8; o% =2,16.

Bai s6 10. Tai mot cira hang ban xe may Honda ngudi ta thong ké dugc sd xe may ban ra
hang tuan (X) v&i bang phan phdi xac sut nhu sau :
X |0 1 2 3 4 5 |6 7 8 9 10 |11
P ]0,05/0,12(0,17]0,08]|0,12|0,2 | 0,07 | 0,02 | 0,07 | 0,02 | 0,03 | 0,05

a) Tim s0 xe trung binh ban dugc mdi tuan.
b) Tim phuong sai va do 1éch chuan cua s6 xe ban duoc mdi tudn va giai thich y
nghia ctia két qua nhan dugc.
Dip s6: a) 4,33; b) o5 =8,3411;65 =2,89.
Bai s6 11. San phim nha may dugc déng thanh timg hop, mdi hop co 10 san pham. Goi
X 14 s6 san pham loai mot c6 trong hop. Cho biét X c6 bang phan phéi xac suat nhu sau:
X 6 7
P 0,7 0,3

Khach hang chon cach kiém tra dé mua hang nhu sau : Tir mdi hop 14y ngiu nhién ra 3
san pham dé kiém tra, néu thay co it nhat 2 san pham loai mot thi mua hop d6. Lay ngau
nhién 3 hop dé kiém tra. Tinh xé4c suat dé c6 2 hop duoc mua.

Pdp s6: 0,438.
Bai 56 12. Thong ké sb khach hang trén mot xe buyt tai mot tuyén giao thong ta thu duoc

cac so liéu sau:
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S6 khach trén mot chuyén 30 | 40 | 45 | 50 | 60
Tan sut tuong ung 0,15/ 02 | 03 [0,25| 0,1

a) Tim ky vong va phuong sai ctia so khach hang di mdi chuyén va giai thich ¥
nghia cta két qua nhan duoc.

b) Chi phi cho mdi chuyén xe 1a 400 ngan déng khong phu thudc vao sé khach di
trén xe thi cong ty xe buyt c6 thé thu l4i binh quan cho mdi chuyén xe 1a 312 ngan dong.
Cong ty phai quy dinh gia vé 1a bao nhiéu?

Padp s6 : a) E(X) =44,5; Var(X) =67,25. b) 16 ngan dong.
Bai s6 13. Tudi tho cua mot loai bong dén nao do 1a mot bién sb ngau nhién lién tuc X
(don vi nam) véi ham mat do nhu sau
f(x):{kx2(4—x) khi 0<x<4
0 khi x¢[0,4]
a) Tim k va v& dd thi f(x).
b) Tim xé4c suit dé bong dén hong trude khi né duoc 1 nim tudi.

Padp s6: a) k = 63—4,- b) 0,0508.

Bai s6 14. Khoi luong cua mot con vit 6 thang tudi 1a mot bién sd ngau nhién X (don vi
tinh 1a Kg) c6 ham mat do
f(x):{k(xz ~1) khi 1<x<3
0 khi x ¢[1,3]
a) Tim k.
b) Vi k tim dugc, tinh
(i) khéi lugng trung binh ciia vit 6 thang tudi,
(ii) ty 1& vit cham 16n, biét vit 6 thang tudi cham 16m 13 vit c6 khéi lugng nho hon 2Kg,

(iii) ham phan phdi x4c suat cta X.

Pdp s6: a) k:%; b) EX=2,4; P(X<2):O,2

0 khi x <1
3
F(x) = %8”2 khil<x<3
1 khi x >3

Bai s6 15. Cho ham méat do cua bién ngau nhién X c6 dang
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acosx khi xe[—%,%],

1= khi xe[-2%Z].

a) Tim a va x4c dinh ham phan phoi xac suat cua X.

b) Tinh x4c suit && X nhan gia tri trong khoang (%, nj.

0 khi x < -2
2

Ddp s6: a) a=0,5; F(x)=140,5(sinx +1) khi—g<x§g

1 khi x>=
2
b) 0,1465.
Bai s6 16. Cho X 12 bién s6 ngau nhién lién tuc c6 ham phéan phdi x4c suét sau:
1 1
F(x) =—+—arctanx
4 =
a) Tinh P(0<X <1).

b) Tim ham mat d¢ xac suat cua X.

Pdp s6: a) 0,25; b) f(x)= ;2
n(l + X )
Bai s6 17. Cho X 12 bién s6 ngau nhién lién tuc c6 ham phéan phéi x4c suét sau:
F(x)= 1 + larctanE
2 =n 2
Tim gié tri x, théa man diéu kién: P(X > x,)= i
Pap s6: X, =2.

Bai s6 18. Thoi gian xép hang chd mua hang ciia khach 1 bién s6 ngiu nhién lién tyc X

v61 ham phéan phoi xac suat nhu sau:

0 khi x <0
F(x)={ax’-3x*+2x  khi0O<x<I
1 khi x > 1

a) Tim hé so a.

b) Tim thoi gian trung binh.
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¢)Tim xac suit dé trong 3 ngudi xép hang thi c6 khong quéa 2 ngudi phai chd qua
0,5 phut.
Pdp sé:a) a=2,;b) EX=0,5;¢) 0,875.
Bai s6 19. Ty 1€ mic mét loai bénh trong mot vung dan cu la bién sb ngau nhién lién tuc
X ¢6 ham mat dd nhu sau:

L khi x [5,25]
f(x) =420

0 khi x ¢[5,25]
a) Tinh P(|X-10>2,5).
b) Tinh ty 1é mac bénh trung binh va phuong sai ctia X.
Pap s6: a) 0,75; b) EX =15; 63 =33,3.
Bai s6 20. Cho bién s ng'?lu nhién lién tuc X c¢6 ham mat dé xac suat nhu sau:

-X
m €

fFx)=4" m!

0 khi x<0

khi x>0

Tinh trung binh va phuong sai cua X.
Ddp 56 : EX =0 =m+1.
Bai 56 21. Xac suat dé mot con ga dé trong ngay 14 0,6. Nudi 5 con.
1) Tinh x4c suét dé trong mot ngay :
a) khong con nao dé,
b) ca 5 con dé,
¢) ¢6 it nhat 1 con dé,
d) 6 it nhét 2 con dé.
2) Néu mudn mdi ngay c6 trung binh 100 trimg thi phai nudi bao nhiéu con ga.
Pdp s6: 1) a) 0,01024; b) 0,07776; ¢) 0,98976; d) 0,91296; 2) 167 con.
Bai 50 22. Mot sot cam c6 10 tréi trong d6 ¢ 4 trai hu. Lay ngiu nhién ra 3 trai.
a) Tinh xac suat 1y duoc 3 trai hu.
b) Tinh x4c suat lay duoc 1 trai hu
¢) Tinh xac suat liy duoc it nhat 1 trai hu.
d) Tinh xé4c suét lay dugc nhiéu nhét 2 trai hu.

Dép s6: a) 0,033; b) 0,5; ¢) 0,83; d) 0,967.
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Bai s6 23. Mot téng dai buu dién c6 cac cudc dién thoai goi dén xut hién ngau nhién,
doc 1ap voi nhau va co tde do trung binh 2 cudc goi trong 1 phut. Biét réng s6 cude goi
trong mot khoang thoi gian ¢ dinh ¢6 phan phdi Poisson. Tim xac suat dé
a) c6 dung 5 cudc dién thoai trong 2 pht,
b) khong c6 cudc dién thoai nao trong khoang thoi gian 30 gidy,
¢) ¢6 it nhat 1 cudc dién thoai trong khoang thoi gian 10 gidy.
Pdp s6: a) 0,1563; b) 0,3679; c) 0,2835.
Bai s6 24. Xac suat dé mot may san xut ra phé pham 14 0,02.
a) Tinh x4c sudt dé trong 10 san phdm do mdy san xuat c6 khong qua 1 phé pham.
b) Mot ngay may san xuat dugc 250 san pham. Tim s6 phé phdm trung binh va s
phé pham tin chic nhat ciia may d6 trong mot ngay.
Ddp s6: a) 0,9838; b) E(X)=5; Mod(X) =5.
Bai s6 25. X4c suit dé mot may san XuAt ra san phém loai A 1a 0,25. Tinh xac suét dé
trong 80 san phim do mdy san xuat ra c6 tir 25 dén 30 san pham loai A.
Pdp s6: 0,11927.
Bai s6 26. Gieo 100 hat giéng cua mot loai ndng san. Xac suét nay mam ctia mdi hat 1a
0,8. Tinh x4c suat dé co it nhat 90 hat nay mam.
Pdp s6: 0,0057.
Bai 56 27. Gia st x4c suat tring s6 1a 1%. Mbi tuan mua mot vé s6. Hoi phai mua vé s6
lién tiép trong tbi thiéu bao nhiéu tuan dé c6 khong it hon 95% hy vong tring sb it nhat 1
lan.
Pdp s6: 299.
Bai s6 28. Buu dién dung mot may tu dong doc dia chi trén bi thu dé phan loai ting khu
vuc gdbi di, may c6 kha ndng doc dugc 5000 bi thu trong 1 phut. Kha nang doc sai 1 dia
chi trén bi thu 14 0,04% (xem nhu viéc doc 5000 bi thu nay 14 5000 phép thu doc 1ap).
a) Tinh s bi thu trung binh mdi phut may doc sai.
b) Tinh s6 bi thu tin chic nhat trong mdi phat may doc sai.
¢) Tinh xac sudt dé trong mot phat may doc sai it nhat 3 bi thu.
Pdp s6:a) 2; b) 2; ¢) 0,3233.
Bai s6 29. Gia sir ty 1¢ dan cu méc bénh A trong viing 13 10%. Chon ngiu nhién 1 nhém
400 nguoi.

a) Viét cong thirc tinh x4c sudt dé trong nhom cé nhidu nhat 50 ngudi mic bénh A.
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b) Tinh x4p xi x4c suat d6 bang phan phdi chuan.
Pdp s6: b) 0,9599.

Bai s6 30. San phém sau khi hoan tat duoc déng thanh kién, mdi kién gém 10 san phém
v6i ty 1¢ thir pham 1a 20%. Trudc khi mua hang, khach hang mudn kiém tra bang cach tir
modi kién chon ngau nhién 3 san phém.

1) Lap bang phan phdi xac suit ctia s6 san pham t6t trong 3 san pham lay ra.

2) Néu ca 3 san pham dugc lay ra déu 1a san pham tot thi khach hang s& dong ¥
mua kién hang d6. Tinh xéc suét dé khi kiém tra 100 kién

a) co it nhét 80 kién hang dugc mua,

b) co it nhét 60 kién dugc mua.

Pdp s6: 1)
0 1 2 3
P 0 0,066 | 0,467 | 0,467

2a) 8,2-107'%;2b) 0,0052.
Bai s6 31. Mot tram cho thué xe Taxi c¢6 3 chiéc xe. Hang ngay tram phai nop thué
8USD cho 1 chiéc xe (bat ké xe d6 co duoc thué hay khong). Mdi chiée duge cho thué
v6i gia 20USD. Gia sir sd xe duge yéu cdu cho thué cia tram trong 1 ngay 13 dai luong
ngau nhién c6 phan phdi Poisson v&i p=2,8.
a) Tinh s tién trung binh tram thu duoc trong mot ngay.
b) Giai bai toan trén trong trudng hop tram c6 4 chiéc xe.
c¢) Theo ban, tram nén c6 3 hay 4 chiéc xe ?
Pdp s6: a) 32; b) 24; ¢) Thué 3 xe .
Bai s6 32. DPuong kinh cia mot loai chi tiét do mot may san xuat c6 phan phdi chuan, ky
vong 20mm, phwong sai (0,2mm)?*. Ly ngiu nhién 1 chi tiét may. Tinh x4c suat dé
a) c6 duong kinh trong khoang 19,9mm dén 20,3mm,
b) c6 duong kinh sai khac voi ky vong khong quéa 0,3mm.
Pdp s6: a) 0,6247; b) 0,8664.
Bai s6 33. Trong hé thong ty gia hdi dodi tha ndi, sy bién dong cua ty gia hdi doai chiu
su tac dong cua nhiéu nhan t6 va c6 thé xem nhu 14 bién ngiu nhién c6 phan phdi chuén.
Gia str ¢ giai doan nao do ty gia cua USD véi VND c6 trung binh 1a 18000d va do I¢ch
chuan 1a 800d. Tim x4c suit dé trong mot ngay nao do.
a) Ty gié s& cao hon 19000d,
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b) Ty gia s& thap hon 175004,
¢) Ty gia nam trong khoang tir 17500d dén 19500.
Padp s6: a) 0,1057; b) 0,266; ¢) 0,7036.
Bai s6 34. Khoi lugng ctia mot gbi duong (dong bang méy tu dong) c6 phan phdi chuan.
Trong 1000 géi dudng c6 70 gbi c6 khdi lugng 16n hon 1015. Hay ude luong xem c6 bao
nhiéu goi dudng c6 khdi luong it hon 1008g. Biét rang khéi luong trung binh cua 1000
gbi duong 1a 1012g.
Dap S0: 24,4 goi.
Bai s6 35. Lai suit (%) dau tu vao mot du an nam 2000 duoc coi nhu 1 dai lugng ngau
nhién c6 phan phdi theo quy ludt chuan. Theo danh gia ctia uy ban dau tu thi 14i sut cao
hon 20% c6 xac suat 0,1587, va lii suat cao hon 25% co6 xac suat 1a 0,0228. Vay kha
ning dau tu ma khong bi thua 16 14 bao nhiéu?
Ddp s6: 0,9987.
Bai s6 36. Mot cong ty kinh doanh mat hang A du dinh s& ap dung mot trong 2 phuong
an kinh doanh. Ky hiéu X, 1a loi nhuén thu duoc khi 4p dung phuong an thu 1, X, 1a lgi
nhudn thu dugc khi 4p dung phuong an thir 2. X,, X, déu dugc tinh theo don vj triéu
dong/ thang) va X, ~ N(140,2500), X, ~ N(200,3600). Néu biét rang, d¢ cong ty ton
tai va phat trién thi loi nhuén thu dugc tor mat hang kinh doanh A phai dat it nhét 80 triéu
ddng/thang. Hay cho biét cong ty nén ap dung phuong an nao dé kinh doanh mat hang
A? Vi sao?.
Pap s6: P(X, >80)=0,8849 < P(X, >80)=0,9772, chon phuong dn thir 2.
Bai s6 37. Do dai coa 1 chi tiét may dugc tién ra c6 phan phdi chuan
N(pem;(0,2cm)?). San pham coi 14 dat néu do dai sai 1éch so véi do dai trung binh
khong qua 0,3cm.

a) Tinh x4c suit chon ngiu nhién 1 san pham thi dugc san pham dat yéu cau.

b) Chon ngau nhién 3 san pham. Tinh x4c suat c6 it nhat 2 san pham dat yéu cau .

C) Néu san phém tdt ma bi loai trong kiém tra thi mac phai sai 1am loai 1, néu san
pham khéng dat ma dugc nhan thi mic phai sai 14m loai 2. gia st kha ning méc phai sai
1am loai 1, loai 2 1an luot 12 0,1 va 0,2. Tinh x4c suét dé trong 3 14n kiém tra hoan toan
khong nham 1an.

Dap 56 a) 0,8664; b) 0,9512; ) 0,697.
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Bai s6 38. Khoi luong cua 1 loai trai cdy co quy ludt phan phdi chuan voi khéi luong
trung binh 1a 250g, d6 1éch chuan vé khdi luong 14 5g.

a) Mot ngudi lay 1 trai tir trong sot trai cay ra. Tinh x4c sudt ngudi nay 1ay duoc
trai loai 1 (trai loai 1 13 trai c6 khdi lugng > 260g).

b) Néu lay duoc trai loai 1 thi nguoi nay s& mua sot d6. Nguoi nay kiém tra 100 sot,
tinh xac suat mua duoc 6 sot.

Pdp sé: a) 0,0228; b) 0,019.

Bai s6 39. C6 hai thi truong A va B, lai suét cta cd phiéu trén hai thi truong nay la cac dai
lwong ngau nhién c6 phan phéi chuén, doc 1ap voi nhau, cé ky vong va phuong sai dugc cho

trong bang dudi day:

Trung binh Phuong sai
Thi truong A 19% 36
Thi truong B 22% 100

a) Néu muc dich 1a dat 1i suat t6i thiéu bang 10% thi nén dau tu vao loai c6 phiéu
nao?
b) Bé giam rii ro dén muc thap nhat thi nén dau tu vao cb phiéu trén ca hai thi
truong theo ty 1 nhu thé nao?
Pdp s6: a) nén dau tw vao cé phiéu trén thi triong logi A.
b) 74% vao thi truong A con lai la thi truong B.
Bai s6 40. Nghién ctru chiéu cao cta nhitng ngudi truong thanh, ngudi ta nhan thiy ring
chiéu cao d6 tuan theo quy lut phan bd chuan véi trung binh 1a 175cm va do léch tiéu
chuan 4cm. Hiy xac dinh :
a) Ty 18 nguoi truong thanh cé chiéu cao trén 180cm.
b) Ty 18 nguoi truong thanh c6 chiéu cao tir 166cm dén 177cm.
c) Gia tri hy, néu biét rang 33% nguoi truong thanh cé chiéu cao dudi mirc h,,.
d) Gidi han bién dong chiéu cao ctia 90% ngudi truéng thanh xung quanh gia tri
trung binh cua no.
Padp s6: a) 0,1056; b) 0,6793; ¢) 173,24; d) 6,56.
Bai s6 41. Chiéu dai cua chi tiét dugc gia cong trén méy tu dong 1a bién ngau nhién tuan
theo quy luat phan phdi chuan voi d6 1éch tiéu chuan 13 0,01mm. Chi tiét duoc coi la dat
tiéu chuan néu kich thudc thuc té cia nd sai 1éch so véi kich thudc trung binh khong

vuot qua 0,02mm.
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a) Tim ty 18 chi tiét khong dat tiéu chuan.
b) Xac dinh d6 ddng déu (phuong sai) can thiét cua san pham dé ty 1¢ chi tiét khong
dat tiéu chuan chi con 1%.
Ddp 56 a) 0,9545; b) (7,752.10‘3 )2.
Bai s6 42. Khéi luong X ctia mot loai trai cdy ¢ nong truong duoc biét co ky vong 250gr
va phuong sai 81 ( gr)2 . Trai cAy duoc déng thanh sot, mdi sot 100 trai. Mdi sot duoc goi
1a loai A néu khoi lwong khong dudi 25kg. Kiém tra ngau nhién 100 sot. Tinh xé4c suét :
a) co nhiéu nhét 60 sot loai A,
b) it nhat 45 sot loai A.
Pdp s6: a) 0,9824; b) 0,8644.
Bai s6 43. Viéc kiém tra cac vién bi duoc tién hanh nhu sau: néu vién bi khong lot qua 16
c6 duong kinh d; song lot qua 16 c6 duong kinh d, thi vién bi dugc coi la dat tiéu
chuan, néu khong thi vién bi bi loai. Biét duong kinh céc vién bi san xuét ra 1 bién ngau

 n , n Z- 2 , - . . d,+d PP : .. d,—d . ,
nhién ¢6 phan phoi chuan véi trung binh 1a ——2 va d6 léch chuan la —2—L. Tim x4c

suat d¢ vién bi bj loai.
Pdp s6: 0,0456.
Bai s6 44. Mot d¢ thi trac nghiém c6 4 cau hoi 1y thuyét va 3 bai tap doc 1ap nhau. Kha
ning dé mot sinh vién tra 10i dung mot cau hoi 1y thuyét 14 0,7 va diing mot bai tap 1a
0,5. Tra 1oi ding mot cau hoi 1y thuyét duoc 1 diém, sai duoc 0 diém. Tra 10i dung mdi
bai tap dugc 2 diém, sai dugc 0 diém. Tim s6 diém trung binh ma sinh vién do dat dugc.
Dap $0: 5,8.
Bai s6 45. Trong luong san phém do mot may san xuét 12 DPLNN tuan theo luat phan
phdi chuan véi d6 1éch chuan 1a 1,6gam. San pham duoc coi 13 dat tiéu chuin néu trong
lugng ctia no sai léch so voi trung binh khong qua 2gam.
a) Tinh ti 1& san pham dat tiéu chuan do may d6 san xuat.
b) Can san xuét tdi thiéu bao nhiéu san pham dé xac sudt "c6 it nhat 100 san pham
dat tiéu chudn" khong bé hon 90%.
DPdp s6 : a)0,7888; b) 134.
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Thuat ngir chinh chwong 2

Tiéng Anh

Tiéng Viét

Binomial random variables
continuous random variable
Corollary

Compute

Chi-squared distribution
Cumulative distribution function
continuous random variable
Discrete random variable
Density function

Gamma and Beta distributions
Hypergeometric Random Variable
Poisson random variable
Random variable

Integration by parts

Mean

Median

Measurable

Normal distribution

Normal random variables
Expected value

Exponential random variable
Standard deviation

Parameter

Probability density function
Probability function

Pareto distribution

Theorem

Uniform distribution function

Variance

Bién ngiu nhién c6 phan phdi nhi thic
Bién ngiu nhién lién tuc

H¢ qua

Tinh toan

Phan phéi Chi binh phuong

Ham phén phéi

Bién ngau nhién lién tuc

Bién ngau nhién rdi rac

Ham mat do

Phéan ph6i Gamma va Beta

Bién ngiu nhién c¢6 phan phdi siéu boi
Bién ngiu nhién c¢6 phan phdi Poisson
Bién ngau nhién

Tich phén timg phan

Trung binh

Trung vi

Do duoc

Phan phdi chuan

Bién ngau nhién c6 phan phdi chuan
Gia tri ky vong

Bién ngiu nhién c6 phan phdi mil

Do 1éch chuan

Tham s

Ham mat do x4c suét

Ham x4c suat

Phén phéi Pareto

Dinh ly

Ham phan phdi déu

Phuong sai
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Chicong 3 MAU NGAU NHIEN VA BAI TOAN
UOC LUQNG

Muc tiéu chwong 3

Chuong nay gitp sinh vién:

- Phan biét dugc thé nao 1a tong thé va mau ngau nhién.

- Tinh dugc cac tham sb ddc trung miu nhu trung binh, phuong sai, ty 1é...

- Nam dugc bai toan udc luong diém va udc luong khoang.

- Hiéu duoc bai toan udc luong khoang va tim duge lugng khoang nhu uée lugng trung

binh, phuong sai, ty 1.

3.1. Miu ngiu nhién
3.1.1. Tong thé nghién ctru

Trong thyuc té thuong phai nghién ciru mét tap hop cac phan tir dong nhat theo
mot hay nhiéu dau hiéu dinh tinh hodc dinh lugng dic trung cho céc phan tir d6. Chang
han mot doanh nghiép phai nghién ciru tip hop cac khach hang thi ddu hiéu dinh tinh c6
thé 14 muc d6 hai long cia khach hang ddi voi san pham hodc dich vu cia doanh
nghi¢p, con dau hiéu dinh lugng 1a nhu cau cua khach hang vé s6 lugng san phém cua
doanh nghiép.
3.1.1.1. Dinh nghia

Toan b tap hop cac phan tir dong nhét theo mot dau hiu nghién ctru dinh tinh
hozc dinh lugng nao d6 duge goi 1a tong thé nghién ctru hay tong thé.
Vidu 3.1.

a) Nghién ctru tap hop cac khach hang cia mot doanh nghiép theo dau hiéu dinh
tinh - mirc do hai long vé san pham, hay dinh lugng - nhu cu vé sd lugng san pham.

b) Nghién ctru tap hop hoc sinh ciia mot 16p: dinh tinh: hoc lyc; dinh luong: chiéu
cao/ can nang.
3.1.1.2. Cac phwong phap mé ta tong thé

Gia st trong tong thé, dau hi¢u nghién ctru X nhan cac gia tr1 X,,X,,..., X, vo1

k
cac tan sd twong tng N;,N,,...,N,; ZNi =N (N con goi la kich thudc tong thé).

i=1
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a. Bang phan phi tin so6 ciia tong thé

X

X

X

Tan so

N,

N,

b. Bang phén phoi tin suat

N' . . N A X A oA oy .
Dat p, = Fl (i=12,...,k), goi la tan suat xuat hién gia tri X

X Xl X2 cee Xk

Tan suat P Ps Py

k
Trong do, ¥ p;=1; 0<p; <1
i=1

Nhén xét : Viéc mo ta ddu hidu X trén mot téng thé bang cac phuong phap trén cho
phép ching ta c6 thé coi ddu hiéu X nhu mot bién ngau nhién.
Vidu 3.2. Piém thi ctia hoc sinh mot truong:

X ‘ 0 1

Tan suat ‘ Po P
Mic du két qua thi da c6 (tét nhién) nhung dua trén s6 lieu théng ké, diém ctia mot
thi sinh A ndo d6 dugc coi nhu 1 bién ngiu nhién.
3.1.1.3. Cac tham s dic trung ciia tong thé:
a. Trung binh tong thé: La trung binh s6 hoc clia cac gia tri ciia ddu hiéu trong tong thé,
ky hiéu la p va dugc tinh bdi cong thue:
1 & k
n= EZNiXiZ ZPiXi (.1
i=1 i=1
Néu xem dau hiéu nghién ciru nhu bién ngiu nhién X thi trung binh tong thé chinh
1a ky vong toan cua bién ngau nhién do.
b. Phwong sai tong thé: La trung binh sd hoc cua binh phuong cac sai 1éch giira cac gia
tri ciia cac ddu hiéu trong tong thé va trung binh tong thé, ky hiéu o dugc tinh boi cong
thirc:
2 1 & 2 2
6 = N ilei (Xi _M) = iz:lpi (Xi _H) (3.2)

c. P 1éch chuan tong thé: ky hidu 1a o va dugc tinh bai cong thic:

T, 63)

i=1
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d. Ty 1¢ tong thé: 1a ty sb giita sé phan tir mang dau hiéu nghién ctru, M va kich thudc
cua téng thé N, ky hiéu p va dugc xac dinh

M

3.1.2. Miu ngiu nhién

Céac tham sb dic trung cua téng thé ¢ thé xac dinh dugc mot cach truc tiép néu ap
dung phuong phép nghién ctru toan b tong thé. Tuy nhién trong thuc té viéc ap dung
phuong phéap nay gip phai nhitng khé khan chu yéu sau:

- Phai chiu chi phi rat 16n vé thoi gian, nhén lyc, tién bac va phuong tién.

- Néu quy mo cua tap hop qua 16n c6 thé xay ra truong hop tring hodc bo sot cac
phan tir, sai s6t trong qua trinh thu thap thong tin ban dau, han ché do chinh xac cua két
quéa phan tich.

- Néu céc phan tir cta tdp hop bi pha huy trong qua trinh nghién ctru thi phuong
phéap nghién ctru toan bd trd thanh vo nghia.

- Chua thé x4c dinh duoc toan bd N phan tir cua tong thé.

Vi thé trong thyc té phuong phap nghién ctru toan bd thudng chi duge ap dung dbi
v6i cac tap hop co quy mo nho, con chi yéu nguoi ta ap dung phuong phap nghién ciru
khong toan bo, dic biét 1a phuong phap miu bang cach chon ra tir tong thé n phan tir va
chi tap trung nghién ctru cac phan tir d6. Tap hop n phan tir nay dugc goi 1a mau kich
thudce n.

Phuong phap chon mau:

- Moi lan lay vao miu chi mot phan tir.

- L4y phan tir nao dua vao mau 1a hoan toan ngau nhién.

- Cac phan tir dugc lay vao mau theo phwong thirc hoan lai.

Pinh nghia: Miu ngiu nhién kich thudc n 1a tip hop cta n bién ngiu nhién doc lap
X, X5,...,X,, dugc thanh lap tur bién ngau nhién X trong téng thé va co cung quy luat
phan phdi xac suat véi X, ky hiéu: T =T(X;,X,.,...X, ). Tacé

E(Xi)=p,i=12,.,n va var(X;)= c%,i=1,2,...n.
Vi du 3.3. Goi X 14 s6 cham thu duoc khi gieo mot xtc xic, X 1a bién ngiu nhién véi
bang phan phdi xac suit :

X 1 2 3 4 5 6
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1 1 1 1 1
6 6 6 6 6

N| =

Néu gieo con xtic xdc 3 1an va goi X; la s6 chdm xuét hién ¢ lan gieo thr i (i=1,3)
thi ta c6 3 bién ngau nhién X;,X,,X5 doc lap, cung phin phéi xac sut véi X tao nén
mot mau ngau nhién kich thuée n = 3.

T=T(X,X,,X3).
Hon nita, mdi bién ngiu nhién X, trong miu déu co bang phan phdi xac suat giéng

nhu bang phan phoi xac suat cia bién ngau nhién X, do do:

E(X-):é(1+2+3+4+5+)6:%:E(X), i=1,2,3.

1

2
var(Xi)zl(l2 +22+32 442452 +62)—(2j _»
6 6
3.1.3. Céc dic trung quan trong ciia miu
3.1.3.1. Théng ké

T ho”hg ké 1a mot biéu thuc theo mau X, X5,...,X, va khong phu thudc vao céac
tham s6 chua biét. Ky hiéu T =T(X;,X,,...X, ).

Khi d3 quan sat duoc miu, ta co thé tinh ra gia tri cia mot thong ké. Tuy theo ting
van dé nghién ctru, ta c6 thé dat ra mot hay nhiéu théng ké khac nhau. Cac théng ké
thuong dung la
a. Trung binh miu :

s Xi+X,++X 1
X="12 L=—%X; (3.5)
n n-

b. Phuong sai miu c6 hiéu chinh:

) (Xl_)_()2+(X2_>—()2+...+(Xn—)_()2 1 1Z(Xi_>_()2 (3.6)

n-1 n-13

Sy =

c. Gia tri nhé nhit ciia miu : Y, = min{X,,X,,...X,},

d. Gia trj 16n nhat ciia miu : Y, = max{Xl,Xz,...,Xn},

e. Khoang bién thién ciia miu: Y, -Y,.

Vi du 3.4. Quan sat chiéu cao X (cm) cua 10 nguoi, ta ghi dugce 158, 163, 157, 162, 154,

152, 160, 159, 165, 156.

Vi mau trén, ta tinh dugc
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- Chiéu cao trung binh mau : X =158, 6cm,

- Phuong sai cia mau : Si = 16,49cm2,

- Ngudi thap nhét : Y, =152cm,

- Ngudi cao nhit : Y, =165cm,

- Khoang bién thién ciia mau : R =13cm.

Tuong ty nhu cac tham s dic trung cho mot bién ngau nhién, trung binh miu 1a
gia tri ma ta hy vong nhan duogc khi xem xét mot phan tir cia mau, phuong sai mau cho
ta biét mirc 46 phan tan ciia s6 liéu mau. Phuong sai cang nho, sb liéu cang it phan tan.

Dé c6 thé tinh toan phuong sai mot cach nhanh chong, ta co thé dung két qua sau
3.1.3.2. Ménh dé. Xét mdu X, X5,y X, VO trung binh X va phiong sai S;, ta co

2 I [(©v2 52
Sx =E(§Xi -nX ] (3.7)
Luu ¥ rang trong truong hop s6 liéu mau c6 1ap lai va ta ghi nhan céc tan sb xuét

hién s6 liéu nhu sau

X Xl X2 e Xk

Tansd | n; | n, |... | ng

thi ¢ mau 1a n=n, +n, +---+n, va cdc cong thirc tinh trung binh cling nhu phuong sai

tr¢ thanh
- nX +nX, ++n X, 1<
x=MA T 2n k k:HizzllniXi’
<2 :nl(Xl—)_()z+n2(X2—)_()2+---+nk(Xk—)_()2
X n-—1
:szzn-(X-—)_()zzL in-X-z—n)_(2 .
n—lizl ! ' 1'1—1 i=1 o

Vi du 3.5. Mot may tu dong dong bot vao bao. Can ngau nhién 15 bao duoc cic trong

luong sau:
39,75 40,25 39,50 40,25 40,50
40,00 39,75 40,00 40,00 39,25
39,25 39,50 40,00 39,50 39,50

a) Lap bang phan phé)i tan s6 thuc nghiém cua trong luong cac bao bat.

b) Tinh gid trj trung binh va phuong sai mau hiéu chinh.
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Giai

a) Bang phan phdi tan s thuc nghiém:

Trong luong (kg) 39,25 | 39,50 | 39,75 | 40,00 |40,25 |40,50
36 bao 2 4 2 4 2 1

b) Goi X la trong lugng céc bao bot.
Ta co:

Comaw: n=2+4+2+4+2+1=15
Trung binh mau:

k . . . . . .
X:l niXi:2 39,25+4-39,5+2 39,7f5+4 40+2-40,25+1 40’50=39,8
N

Phuong sai mau c6 hiéu chinh
k
> nX] =2-39,25%+4-39,5% +2:39,75% +4-40° + 240,25 +1-40,50°
i=1
=23762,625
Ap dung (3.7), ta co

k
S% = %{Znin —nXZJ = ﬁ(23762,625 ~15-39,87) = 0,1446.
n-— i

Vi du 3.6. Gt ngau nhién 100 diém trong la cia mot ving ndng thon ta thu duoc bang
sb liéu nhu sau:

Ning suat 30 33 34 36 40
S6 diém 15 | 20 | 41 18 6

Xéc dinh cac thong ké dic trung mau.
Giai
Goi X l1a nang suit lua (ta/ha).Ta c6 mau cu thé kich thudc n =100.

Ta c6 thé tinh toan dua vao bang sau:

Xj n; n;X; n,X?
30 15 450 13500
33 20 660 21780
34 41 1394 47396
36 18 648 23328
40 6 240 9600
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Dn=n=100 | > nx;=3392 | >'n;x} =115604

Tt do6 ta co:

Ning suat lta trung binh: X = 3130—902 =33,92

Phuong sai mau c6 hiéu chinh cta ning suat laa:
1
S% == (115604 -100-33,927) = 5,5289.
99
3.1.3.3. Dinh ly Lindeberg-Lévy. Néu mau X,,X,,..., X, ldy tir tong thé c6 phan phdi

chuén N(u,cz) nghia 1a X, ~ N(u,cz), v6i moi i, thi
2
i) X ~ N{M,G—j.
n
_ 2
iy USx oy,
(¢)

3.2. Trinh bay két qua diéu tra
Dbi voi dir liéu dinh tinh hodc dir liéu dinh luong it biéu hién, ta sir dung:

- Bang tan so, tAn sut, tan sd tich Iy, tan sut tich Iy;
- Biéu d hinh tron, biéu d6 hinh cot, biéu d6 hinh thanh.
3.2.1. Trinh bay két qua diéu tra dwéi dang bing

Bang tan so, tan suat

Tri sb ciia bién (X;) | Tansé (f;) | Tan suat (%)

X fi fi
n

X, f, f

n

Xy f fi

n

Tong s6 k 100%
>h=n
i=l

Béng tan s6 gom hai phan

- Tr1 s6 cua bién nghién ciu, ky hiéu X;.
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- S6 lan xuat hién cua tri s6 goi la tan so, ky hi¢u f,.
Ciing c6 thé thé hién tan s6 bang hinh thiic phan tram (%)

Vi du 3.7. Két qua khao sat 200 ngudi vé Iya chon mau ctia xe may ma ho yéu thich nhu

sau:
Mauxe | Tansé | Tan suat (%)

bo 30 15

Den 60 30

Xanh 50 25

Trang 20 10

Khac 40 20

Toéngsd | 200 100

Vi¢c cdng don cac gia tri tan sO va tan suat cho ta cac gia tri tan so tich llly va tan suat

tich Iily cho dir liéu dinh tinh dang thtr bac nhdm cung cap thong tin thém cho ngudi doc.

Tan suat tich lity (%)

Vi du 3.8. Khao sat 50 nguoi vé mirc luong hang thang ma ho nhan duoc trong vong 5

Tri s6 ctia bién (Xl)

Tan sb tich liy (f;)

X, fi fi
n
X, fi+1, fi+1,
n
X, £+, 4+ + 1, fi+f,+--+1f,

n

nam trd lai day nhu sau:

Murc luong (triéu | Tansd | Tansd | Tansuat | Tan suat tich
dong/thang) tich lity (%) lity (%)
<3 5 5 10 10
[3:5) 15 20 30 40
[5;10) 20 40 40 80
>10 10 50 20 100
Tong s6 50 100
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Y nghia: Gia tri 40 cua tan sb tich liiy cho biét c6 40 ngudi trong tong s nhiing
ngudi duoc khao sat ¢6 thu nhap nhiéu nhét 1a 10 triéu déng/thang.
3.2.2. Trinh bay két qua diéu tra biang biéu d6
3.3.2.1. Bi¢u dd hinh tron: 1 biéu d6 ma dir liéu thé hién cac nhom gia tri khac nhau
dugc phan biét dya vao ma sdc, nhom gia tri nao co tan s6 cang lon thi phﬁn mau sic
tuong trung cho nhom gia tri d6 s& cang to hon cac nhom gid tri khac. M&i mot mau sic
duogc thé hién 13 mot hinh quat
Vidu 3.9. Véi dir liéu ¢ vi du 3.7, ta c6 dang biéu dién sb lugng mau xe nhu hinh vé sau:

trong d6 mdi mau xe 1 hinh quat.

mDS mDen mXanh MTring mKhic

3.3.2.2. Biéu d6 hinh cot: 1a dang biéu dd duogc st dung cho cac dir li¢u dinh tinh hoac
dinh luwong nhung c6 it biéu hién hodc dinh luong di duoc phan khoang. Truc hoanh thé
hién gia tri cia van dé nghién cuu; truc tung thé hién tan sd. Mdi cot thé hién mot gia tri;
dd cao cta cot 1a tan sb.

Vi du 3.10. V6i dir 1i€u ¢ vi du 3.7, ta c6 dang biéu dién s6 lugng mau xe dugc théng ké

khi khao sat nhu hinh v€ sau:

Mau xe

70
60
50
40
20 - o Mau xe
20 +
10 + I
0 A T T T T

Db Pen Xanh Tring Khac
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3.3.2.3. Biéu d0 hinh thanh: la dang biéu dd hinh cot ma khi quay ngang, hai truc ddi vi
tri cho nhau, n6 hay sir dung khi gia tri ctia van dé nghién ciru dai.

Vi du 3.11. Vi dir li¢u ¢ vi du 3.7, ta c6 dang biéu dién s lugng mau xe nhu hinh vé

sau:
1&. n
an suat

Khac

Trang

Xanh

ben

po

0 10 20 30 40 50 &80

3.2.3. Tinh gi4 tri ciia cic diic trung miu qua sé li¢u diéu tra

3.2.3.1. Cac dac trung do lwong khuynh hudng tap trung

a. SO trung binh: 13 mtc do dai dién dién hinh cho 1 tiéu thirc nao d6 cua tong thé ma
cac don vi cua téng thé biéu hién nhiéu mirc d6 khac nhau.

Sd trung binh cong don gian: véi mau khdo sat : X, X5, X,

anxi (3.8)

So trung binh cOng co6 trong s6 : véi sO liéu mau co 1ap lai va ta ghi nhén cac tan s6 xuat

hién s6 liéu nhu sau

X X X .. [X

Tansd | f, [f, |.. |f,

thi ¢ mau 1a n = f, +f, +---+f, va cong thic tinh trung binh tré thanh
- 1
X==> fX,. (3.9)

Luu y: Néu s6 liéu duoc cho dudi dang c6 khoang cach t6 thi ta liy diém giira dai dién.

Vi du 3.12. Ning suit lao dong cia cong nhan trong mot phan xudng sau

Mrc ning suét lao dong (ta/nguoi) (X;) |21 |23 |25 |27 |29

86 cong nhan (f}) 5 |10 [30 |15 |5

Tinh Ning suat lao dong trung binh. Ap dung cong thirc (3.9), ta co:
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%= S5x214+10x234+30x25+15x27+5%29 25,154,
5+10+30+15+5

b. Mét (Mode): 1a biéu hién cua mot tiéu thie duge gap nhiéu nhét trong téng thé. Pbi
v6i mot day sb lugng bién, mét 1a lugng bién c6 tan sb 16n nhat. Ky higu M,

Céach xac dinh mot

+) bdi voi dai luong bién roi rac: Mét 1a lugong bién c6 tin sb 16n nhat.

Vi du 3.13. Véi dit liéu vi du 3.12. Ta c6 tan s6 16n nhét 1a 30 nén M, = 25.

+) Dbi véi dai lugng bién cé khoang cach t6

Budc 1: Xac dinh t6 chira mét, 1 t6 c6 mat do phan phdi 16n nhat.

Mat d6 phan phdi 1a ty sb gitra cac tan sd va tri s6 khoang cach t6 turong tng

Tan s6

L e

Mat dd phan phdi = ————— -
Tri s0 khoang cichto  d.

Budc 2. Tinh tri s6 Mot gan dung theo CT

M, = x +d P ~ oy, (3.10)
0~ M min M ’
e ' (FMO N FMofl ) + (FMO N FM0+1 )

* Xy (min) - 12 101 han dudi cia khoang cach t6 co Mot

© dy, clatr s6 khoang cach t6 c6 Mét
* Ky, : la matdo phan phoi cia to co Mot
. FMO_1 : 1a mat d6 phéan phdi cua t6 dimg trude t6 co Mt
* Ky, : lamatdo phan phoi cia to dimg sau t6 co Mot
Luu y: Néu khoang cach to bang nhau thi cong thirc xac dinh mét 1a

) fv, — v,
= XMO(min) + dMO (fMO — fMof) + (fj\/I; B fMO“ )

Vi du 3.14. Ning suét lao dong ciia cong nhan trong mét phan xuong sau

M, (3.11)

Phén t6 cong nhan theo mirc S6 cong nhan

ning suét lao dong (ta/ngudi) (fl)
20-22 5
22-24 10
24-26 20
26-28 15
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28-30 5

Do khoang cach t6 bang nhau nén ap dung cong thic (3.11), ta co

10-5

=25,33.
(10—5)+(10-7,5)

M, =24+ (26— 24)

c. S6 trung vi : 1a luong bién cua don vi tong thé & vi tri giita trong day sé luong bién.
S trung vi chia diy s6 lugng bién thanh hai phan, mdi phan c6 sé don vi téng thé bang
nhau, ky hi¢u Me.
Poi véi day sb lwgng bién roi rac:

+) Trudong hop s6 don vi tong thé 1& (n =2m+1). SO trung vi s& 12 dai lugng & vi
tri tht (m+1): Me=X__,.
Vi du 3.15. Ta c6 mic nang suit lao dong cua nam cong nhan trong mot td 1a 20, 22, 25,
27, 29 ta/nguoi. Vay ) trung vi: Me = 25 ta/ nguoi.

+) Trudng hop sb don vi tong thé chin (n =2m). S trung vi sé 1a dai luong giita
vi tri thir (m) va (m+1): Me :%.
Vi du 3.16. Ta c6 mic nang suit lao dong cua sau cong nhan trong mot td la: 20, 22, 25,
27, 29, 30 ta/nguoi. vay sb trung vi: Me = 26 ta/ nguoi.
Poi véi diy sé c6 hrgng bién 1a khoing cach to
Budc 1. Xac dinh s t6 chira trung vi 14 s6 t6 6 tan sb tich liy bang hodc 16n hon hay
bang mot nira tong cac tan s6 cong 1.

Budc 2. Xac dinh gia tri gin diing ctia trung vi

1
5 Z fi SMe—l

3.12
— (3.12)

M = XMe(min) + dM
e

Trong do
*  Xye(min) © 12 gid tri gi6i han du6i cua t6 chira trung vi

* dy.:latn s6 khoang cach t6 chira trung vi

Zfi .14 tong tan sd
Syie_r : 14 tan s6 tich liiy cua t6 ding trudc to chira trung vi.
+ fy.: Tan s cua to chia trung vi.
Vi du 3.17. Vé muc luong ctia cong nhin trong mot phan xuong cua xi nghiép X nhu
sau:
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M luong 1 cong nhan | S6 cong nhan | Tan sd
(tridu dong / nguoi) (nguoi) Tich Iy
2,7-29 5 5
2,9-3,1 10 15
3,1-33 20 35
33-3.5 15 50
3,5-3,7 5 55

Ta cd 35>55:2 nén to chia trung vi 1a to thir 3. Ap dung cong thirc (3.12), ta co

M, =3,140,222 2715 3 555,
20

3.2.3.2. Cac dac trung do lwong khuynh huwéng phan tan
a. Khoang bién thién: 13 hiéu sb gitta lugng bién 16n nhat va lugng bién nho nhit cua
ti€u thirc nghién ctru.

R =X = Xuin (3.13)
b. Phuong sai hiéu chinh: 13 s6 binh quan sd hoc ciia binh phuong céc d6 chénh léch
giita cac luong bién vdi sé binh quan s6 hoc cua céc bién d6

Phuong sai c6 hi¢u chinh don gidn: véi mau khao sat : X, X5,...X

2 =Li(xi -X)’ (3.14)

Phuong sai c6 hi¢u chinh c6 trong s6 : v6i1 s6 li¢u mau co6 1ap lai va ta ghi nhén cac tan so6

xuat hién so6 li¢u nhu sau

X X, X, [ [X,

Tansd | f, | f, |.. | £,

thi ¢ mau 1a n = f, +f, +---+f, va cong thirc tinh phuong sai ¢6 hiéu chinh tré thanh
2 1 K =\2
Sx =— 2 fi(X-X)". (3.15)

Luu y: Néu s6 li¢u dugc cho dudi dang c6 khoang céch t6 thi ta lay diém gitra dai dién.
c. Dy léch chuan c6 hiéu chinh: 13 can bac 2 cua phuong sai, hay noéi cach khac 1a so
binh quan toan phuong cta cac do 1é€ch gitra cac lugng bién véi s6 binh quan s6 hoc cua

chung.

Sy =+/S. (3.16)
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Vi du 3.18. Vi dir liu vi du 3.12:
Phuong sai ¢6 hiéu chinh: S% = ﬁ}k:f (X, ~X)" =4,0385.
—Lia

D¢ 1éch chuén c6 hiéu chinh: Sy =2,01.
d. T phan vi (Quartiles): 12 chia ddy s6 thanh 4 phan, mdi phan cé sb don vi bang nhau.
Cach xac dinh tir phan vi

+) Tai liéu phan to6 khong cé khoing cach tb

Q, : Tt phan vi thir 1 1a gid tri ding 6 vi tri (n+1)/4, 1a phan vi thir 25.

Q, : T® phan vi thtr 2 chinh 1a trung vi Me dng & vi tri (n+1)/2, 1a phan vi thir
50.

Q5 : Tu phan vi thir 3 1a gi4 tri ding & vi tri 3(n+1)/4, 1a phan vi thir 75.

Vi du 3.19. Gia sir ta c6 ddy s6 liéu nhu sau

5 5 6 7 8 8 19

Tacd Q;=5;Q,=Me=7; Q; =8.
Néu (n+1) khong chia hét cho 4 thi t phan vi dugc xéac dinh béng cach cong thém
vao nhu vi du sau:

Vi du 3.20. Xét tién luong ctia 8 cong nhan nhu sau

3600 | 3800 | 4000 | 4200 | 4400 | 5000 | 5400 | 5600

Ta co HTH = % = 2,25 nén cac xac dinh tr phan vi nhu sau:

Phan vi tha 1: 12 gia tri nam gilra quan sat thir 2 va thu 3 theo toa d6 léch 0,25 gﬁn
phia quan sat thir 2 nén cach xac dinh Q, nhu sau:
Q, = 3800 +O,25(4000 - 3800) =3850
Phén vi thtr 2: 12 gia tri nam giira quan st thir 4 va thir 5 nén cach xac dinh Q,
nhu sau
Q,= Me= 0,5(4200 + 4400) = 4300
Phan vi thir 3: 1a gia tri ndm giira quan sat thir 6 va thtr 7 theo toa d6 1éch 0,75 gan
phia quan sat thir 6 nén cach xac dinh Q; nhu sau
Q; = 5000+ 0,75(5400 — 5000) = 5300
+) Tai liéu phan to c6 khoang cach t6
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A , A . y e A L., - n+l.
T6 chtra phan vi thlr 1 ¢6 tan so tich liy > Tl

T phan vi thu 1:

4 1-1
Ql = XQl(min) + dQl (3 1 7)
fQ
1
T phan vi thtr 3 :
2 2. fi=Sq
4 3-1
Qy=Xq,  +dg AT (3.18)
(min) fQ3

Vi du 3.21. Khao sat doanh thu ciia cac cira hang ta c6 bang s6 liéu sau:

Doanh thu (tr.d) | Cuahang (f;) | Tansd tich Iy (S;)
200-400 8 8
400-500 12 20
500-600 25 45
600-800 25 70
800-1000 9 79
Tong 79

Tinh phan vi thr 1 va phan vi thr 3 ctia doanh thu.
Giai

Xac dinh phan vi thi 1: Vi HTH =% =20. Ta co S, =20=>20. Vay t6 chira phan vi

thir 1 12 t6 2. Ap dung cong thirc (3.17), ta c6
Q, =400 + 100% =497,92.

Xac dinh phan vi thir 3: Vi nT—i-l3 = %3 =60. Taco S, =70=60. Vay td chira phan vi

thir 3 13 t6 4. Ap dung cong thirc (3.18), ta co

(3:4)79 - 45
25

Q; =600 +200 =714,
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3.3. Uéc hrong tham s6
Gia sir bién ngéu nhién gdc X c6 quy luat phan phdi xac sudt da biét nhung chua
biét tham s6 0 nao d6 ciia né. Phai woc luong (xac dinh 1 cach gan ding) gia tri ctia 6.
C6 hai phuong phap 1a phuong phap uéc lugng diém va phuwong phap wdc lugng
bang khoang tin ciy.
3.3.1. Phuong phap wéc lwong diém
Phuong phap udc lugng diém dung mot thong ké 6 nao d6 ciia mau ngau nhién
dé thay thé cho tham s6 6 chua biét cua tong thé. Co nhiéu cach chon thong ké 6 khac
nhau tao nén nhiing phwong phap udc lugng diém khac nhau.
3.3.1.1. Phwong phap ham wéc lwgng (phwong phap moémen)
a. Khai niém: Gia st can udc lugng tham sd 0 cia bién ngau nhién gbc X. Tir tong thé
lap mAu ngdu nhién kich thuéc n:W=(X,X,,..X,). Chon lap théng ké
0= (X1, X,,...X, ) ma thuc cht la mot théng ké ddc trung mau twong tmg v6i tham s6
0 can wdc luong. Chang han, dé udc luong ky vong todn p ciia bién ngau nhién gbc thi
chon thdng ké trung binh miu X, dé udce lwong phuong sai o” ciia bién ngu nhién gbc
thi chon théng ké S%,..Néu lap mot mau cu thé va tinh duogc gia tri
0="1(X,,X,,...,X, ) ciia théng ké B trén miu cu thé d6 thi n6 13 uéc lugng cia 6.
Théng ké& 0 duge goi 1a ham udc luong cia o.
b. Cac tiéu chuin lwa chon ham wéc lwgng
Uéc lwong khéng chéch: Thong ké 6 cua mau dugc goi la udc luong khong chéch
ctia tham sd 0 cua bién ngiu nhién géc X néu E(é) = 0. Nguoc lai néu E(é) # 0. thi 0
dugc goi 1a udc lugng chéch cua 6.
Nhan xét:
- Trung binh mau X 1a uée luong khong chéch cia trung binh tong thé u cua bién
ngiu nhién gbc, nghia 1a E(}_() = L.
- Ty 1¢ miu f 1a wdc luong khong chéch cua ty 16 tong thé p cua bién ngau nhién
goc, nghia 1a E(f) =p.

- Phuong sai mau Si 1a wéc luong khong chéch ciia phuong sai tong thé o°.
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Uéc lwong hiéu qua: Thong ké 0 cia miu duogc goi 14 wdc lugng hiéu qua nhat cua
tham s6 O ciia bién ngdu nhién gbc X néu né 1 wéc lugng khong chéch va cé phuong
sai nho nhit so v&i moi ude lugng khong chéch khac duge xay dung trén ciing mau do.

Khi hai udc lugng él va éz nao d6 déu 1a cac udc luong khong chéch cua 0 song
khong phai 14 wdc luong hiéu qua nhat thi ¢6 thé so sanh phuong sai ctia hai wdc lugng
d6 dé tim ra udc lugng hiéu qua hon. Gid str var(0, ) <var(6, ), lic d6 do hi¢u qua cua

A

0, so v6i 0, dugc xac dinh bang biéu thue:

Vatr(é2 )
EF =———~ (3.19)
Var(el)
Uéc lwong vitng: Thong ké 0 ctia miu duoc goi 1a u6c luong virng cua tham s 0
ctia bién ngau nhién gdc X néu 6 tién vé& 0 khi miu 16n,
Udc lwong dui: Mot ude luong 0 dugc goi la ude lugng du néu no chua dung toan
bd cac thong tin trong mau vé tham s 0 cua udc luong.
c. Mot vai két luin ciia phwong phap ham wée hrong
Dung nhitng tiéu chuin trén dé danh gia cac thong ké dic trung mau khac nhau cho
phép ta Iya chon duoc nhimg thong ké tot nhat, tirc 13 wdc lugng mot cach chinh xac nhét
céc tham s dic trung cta tong thé. C6 thé dua ra mot s6 két luan chung sau day:

- Vi trung binh mau X 1a uéc luong khong chéch, hiéu qua nhét va viing cia
trung binh tong thé p va dong thoi 13 ude luong tuyén tinh khong chéch tot nhat, do do
néu chua biét p 6 thé ding X dé udc lugng no.

- Vi tan suat mau f 1 udc lugng khong chéch, hidu qua nhat va viing cia tan
sudt tong thé p va dong thoi 1a wdc luong tuyén tinh khong chéch tét nhit, do d6 néu
chua biét p c6 thé ding f dé udc luong nod.

- Vi phuong sai Sf( 1a cac wéc lugng khong chéch cua phuong sai tong thé o,
do d6 néu chua biét o* c6 thé dung S5 .
3.3.1.2. Phuong phap wéc lwong hop ly toi da

Gia sir da biét quy luat phan phdi xac suat cta bién ngiu nhién gbc X dudi dang
ham mat do f (X,O) hodc biéu thirc xac suat néu X 1a bién ngau nhién rdi rac. Can phai
wdc luong tham sé 0 nao d6 cua X.

94



Lap mau ngau nhién kich thuéc n: W = (Xl,Xz,...Xn) va xay dyng ham hop 1y tai
mot gid tri cu thé ciia mau: L(X,,X,,...,X,,0)=1(X,,0)-(X,,0)---f(X,.0). Gia tri

cua théng ké 0 tai diém do: 0 ="1(X,,X,,...X,) dugc goi 1a wéc lugng hop 1y téi da
ctia O néu mg véi gia tri nay ham hop 1y dat cuc dai.

Cdch tim gia tri cua 0 dé ham hop Iy dat cuc dai:

- Tim dao ham bac nhét cua ln[L(X,O)] theo .

L dIn[L(X,0)] , . .
- Gidi phuong trinh: T =0, gid s c6 nghiém 6 =0= f(Xl,Xz,...,Xn )
 dIW|L(X0)] . ,
- Tim dao ham bac hai e , néu tai diém 6 =06 dao ham bac hai am thi

tai diém nay ham InL dat cuc dai, do do 0= f(Xl,Xz,...,Xn) 1a udc lugng diém hop 1y
tdi da can tim cua 6.
3.3.2. Phuong phap wéc lwong bang khoang tin ciy

Trong phan nay, ta chi dé cap dén wdc lugng trung binh va phuong sai trong phan
phéi chuan N( u,cz) va udc luong ty 18 trong phan phdi Bernoulli B(l;p).
Cu thé, dé udc luong tham sb O ciia mot tong thé cd phan phdi chuan hay c6 phan

phéi Bernoulli, ta 14p mau ngiu nhién X, X5,...,X, va xac dinh mot théng ké

G =f(X;,X,,.... X,,0) sao cho mic du @ chua dugc x4c dinh nhung quy lut phan phbi
cia G van duoc xac dinh. Tir phan phéi cia G va voi mirc xac suit o cho trudc, ta tim
duoc khoang tin cay [a,b] sao cho

P(a<G<b)=1-a (3.20)
va tir cac bat déng thuc a < f(Xl,Xz,...,Xn,G) <b, ta suy ra udc lugng khoang cho 6.
3.3.3. Bai toan wéc lwgng khoang tin ciy cho gia tri trung binh

3.3.3.1. Uéc lwgng i trong phan phoi N(u, 0(2)), (o} biét)
Dé udc lugng trung binh p trong phan phdi chuan c6 phuong sai di biét (5(2,, ta
ding X,,X,,... X, 1a mau doc lap, X ~ N(u, Gg) dé uéc lugng p. Ta cé, do dinh ly

Lindeberg-Lévy,
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nén
l=-——""~ N(O,l).

Véi do tin cady bz:ing (l—oc) cho truéc tim duoc cap gid tr1 a; va a, sao cho
o, +a, =0, tr d6 tim duoc hai gia tri téi han twong tmg ciia phan phdi chuan hoa la

a=z_, vab=z, thoamin: P(Z<a)=1-0, vd P(Z>b)=0,.

oy
< P(a<Z<b)=1-(0ta,)=1-a.
< P(-a<Z<b)=1-a

Thay biéu thirc cuia Z vao va bién doi ta dugc:

n Jn

Véi d6 tin cdy bang (l—oc) tham s6 p cua bién ngiu nhién géc X s& nam trong

P(i_%gugnﬂjzl_a.

khoang
— bo _
{X——OS;,LSX+—:|. (3.21)
Biéu thirc (3.21) méi chi cho ta khoang tin cdy tong quat. Vi do tin cay (1 - OL) cho
trude, co thé tim duoc vo sd cap gia tri o, va o, théa man diéu kién: o, +a,=a, tu

d6 s& c6 vo sb khoang tin cdy twong ung. Trong thuc té nguoi ta thuong ding céac

truong hop dac biét sau:
- . A Xe _ # a TR Y .
Khoang tin ciy doi xirng: Chon o, = a, = > ta c6 gia tri té1 han C =2z,,, khoang tin

cay cua p la:

[i—cﬁ : X+C‘;0} (3.22)

e A, Co
Vi sai s0 u6c lugng : €= TO.
n
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¢ duoc goi la sai ) hay do chinh xac cia udc lugng. N6 phan d&nh muc do sai I¢ch
clia trung binh mau so véi trung binh tong thé vaoi xac suat (1 - Oc) cho trude.
Khoang tin cdy phia phai (wéc hrong tdi thiéu): Chon o0,=0 va a,=a thi

Zy =2y =+0, ta co gia tri t61 han C =z, khoang tin cdy cua p la:

{i—% +ooj (3.23)

n'’
Khoing tin ciy phia trai (wéc lwong to6i da): Chon o, =0 va a,=0 thi

Z,, =2y =+, ta co gia tri to1 han C =z, ,khodng tin cdy cua p la:

(—oo;i-i-%} (3.24)

Jn
Véi cung do tin cay (1 —oc), khodng tin cdy nao ngin hon sé& tot hon. Trong truong
hop nay d6 dai khoang tin cdy I s& 1a ngan nhét khi khoang tin cay 1a doi xing.
Khi do:
Coy
Jn

Vi du 3.22. Trong lugng mot loai san phém 1a bién ngau nhién phan phéi chuan véi do

[=2¢=2 (3.25)

1éch chuén 14 1 gam. Can thir 25 san pham loai nay ta thu dugc két qua sau:
Trong luong (gam) 18 19 | 20 | 21
S6 san pham 3 5 15 | 2

Véi @6 tin cay 95%, hiy tim khoang tin cdy do6i xing cua trong lugng trung binh
ctia loai san phdm noi trén.

Giai

Goi X la trong lugng san pham, X ~N(p, 1). Day 1a bai todn uc lugng tham s6 p

ctia bién ngau nhién phan phdi chuan bang khoang tin cay dbi xtmg khi d biét 6(2)

Taco: n=25,X=19,64;6,=1

Véi do tin cay: y =0,95suy ra muc y nghia a=1-y=1-0,95=0,05

Ta ¢6 ¢ (C) = 12“ - 2’05=0,475—>C=1,96

Vay khoang tin cay d6i xting cta trong lwong trung binh la:
ne [X \/_ ; X+ N
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Két lugn: Voi do tin ciy 95%, tir mau cu thé da cho, trong lugng trung binh cua san

pham néi trén nam trong khoang [19,248; 20,032].
3.3.3.2. Uéc lwgng p trong phan phdi N(u,02 ) , (62 chuwa biét)

Pé udc lugng trung binh u trong phan phdi chuan cé phuong sai o* chua biét, ta
cling dung X,,X,,...,X, 1a mau doc 1ap, X, ~ N(u, 02) dé ude lugng p. Ta co, do dinh

Iy Lindeberg - Lévy,

nén
~N(0,1).

Ta khong thé dung bién s6 niy dé uwéc luong p vi trong biéu thirc con chira tham sb
o chua biét. Do d6, ta dung phuong sai mau s§( lam udc lugng diém thay thé o?, véi
lwu ¥ rang, ciing do dinh 1y Lindeberg-Lévy,

—(H_IZ)Sg( ~ (n-1).

Do Y, Z doc 1ap nén béng cach dat

ooz (Xowpn
Y sy

n-—1

thi T ¢6 phan phéi St(n—1).

Véi do tin cay béng (l—oc) cho truéc tim duogc cap gid tri o, va a, sao cho
oy +0, =0, tir d6 tim duoc hai gia tri t6i han Student tuong ing la a=t,_, (n—1) va
b=t, (n—1) thoa man: P(T>a)=1-a, va P(T>b)=a,.

< P(a<T<b)=1-(q+ta,)=1-a
< P(-a<T <b)=1-a.

Thay biéu thure cua T vao va bién doi ta dugc:

P(i_bi<Tsi+—J=1—a. (3.26)



Véi do tin cay bang (I—OL) tham s6 p cua bién ngiu nhién géc X s& nam trong

khoang

[i—bi- i+as—x} (3.27)

NEREN Y
Biéu thuc (3.27) méi chi cho ta khoang tin cay tong quat. Vi do tin cay (1 — oc) cho
trude, c6 thé tim duge vo s6 cdp gia tri o, va a, thoa man diéu kién: o, +a, = a, tir
d6 s& c6 vo sb6 khoang tin cdy twong ung. Trong thuc té nguoi ta thuong dung céac

truong hop dic biét sau:

Khoang tin cdy dbi ximg: Chon o, =a, = %, ta ¢ gid tri t6i han C=t,,(n-1),
khoang tin cdy cua p la:
[i— C5x ;X + C5x } (3.28)
N

e A, CS
Véi sai s6 wéc lugng: & =—=.

Jn
e duoc goi 12 sai s6 hay dg chinh xdc cia udc luong. N6 phan dnh murc do sai 1éch
ctia trung binh mau so v6i trung binh tong thé vai xac suat (1 — oc) cho trudc.
Khoang tin ciy phia phai (wéc lwong toi thiéu): Chon o, =0 va o, =0, tacogia tri

téi han C=t, (n - 1), khoang tin cdy cua p la:

[?{—%~ +oo} (3.29)

Jn’
Khoang tin cy phia trai (wéc hrgng tdi da): Chon o, =0 va a, =0, ta co gia tri téi

han C=t, (n —1),kh0'£1ng tin cay cua p la:

(_oo; X+ ?ﬂ (330)

Trong trudng hop nay do dai khoang tin cy I ciing 1a ngan nhat khi khoang tin cay
1a d6i xtmg, khi do:
CS

Jn

Vi du 3.23. Ning suat mot loai cdy trong 1a bién ngau nhién c6 phan phdi chudn. Thu

[=2e=2

(3.31)

hoach tai mot s6 diém duoc két qua sau:
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Ning suat (tin/ha) | 30 | 31 | 32 [ 33 | 34 | 35
S6 diém 4 5 6 3 4 3

Véi @6 tin cay 95%, hay udc lugng nang suat trung binh béng khoang tin cay ddi
xung.

Giai

Goi X la ning suat loai cdy trong

Tt mdu da cho, ta tinh duge: n=25; X =32,28 ; Sy =1,646

V61 do tin cay: y=0,95suy ra muc y nghia o=1-y=1-0,95=0,05. Suy ra gia tri
t61 han C =t ,5(24) = 2,064

Vay khoang tin cdy d6i xmg ciia ning suit trung binh c6 dang:

he [i_ xS

Két ludgn: Vi @6 tin ciy 95%, tr mau cu thé da cho, nang sudt trung binh cua loai cay

}:[31,6;32,96].

trong noéi trén nam trong khoang [31,6; 32,96].
Vi du 3.24. Dé xé4c dinh kich thudc trung binh cua chi tiét do mot may san xuat nguoi ta

ldy ngau nhién 200 chi tiét dé do kich thudc va thu duoc bang s6 liu sau:

Kich thudc chi tiét (cm) | S6 chi tiét tvong tmg
54,795 — 54,805 6
54,805 — 54,815 14
54,815 — 54,825 33
54,825 — 54,835 47
54,835 — 54,845 45
54,845 — 54,855 33
54,855 — 54,865 15
54,865 — 54,875 7

Gia thiét kich thudc chi tiét 1a bién ngiu nhién phan phdi chuan.

a) V6i do tin cay 95% hay udc luong bang khoang tin cay dbi xung kich thudc trung
binh cua chi tiét do may dé san xuat.

b) Vi dd tin cdy 95% hdy udc lugng bang khoang tin cdy tdi thiéu va tdi da kich
thudc trung binh cua chi tiét do may d6 san xuat.

Gidi

Goi X 1a kich thudc chi tiét do may d6 san xuét.
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Ta c6 n=200; X =54,8353; Sy =0,0164
a) Day 14 bai toan udc luong tham s6 p cua bién ngau nhién phan phdi chuin bang
khoang tin cdy d6i xtg trong truong hop chua biét o2
V61 @6 tin cay: y=0,95suy ra muc y nghia o =1-y=1-0,95=0,05. Suy ra gia tri
to1 han C =t ,5(199) =1,96
Khoang tin cdy dbi xtmg kich thudc gia tri trung binh la:
ne [i e

b) Khoang u6c luong bang khoang tin cdy tdi thiéu va tdi da kich thude trung binh

} =[54,83294;54,83752].

cta chi tiét do may d6 san xuét
Véi do tin cay: y=0,95 suy ra mtc y nghia o =1-y=1-0,95=0,05. Suy ra gia tri
t6i han C=t,,5(199) =1,64

Khoang udc lugng bang khoang tin cdy téi thiéu kich thudc gia tri trung binh 1a:

ne [i—%; +ooj =[54,8334; +o0).

N

Khoang uéc lugng bang khoang tin cdy tdi da kich thudc gia tri trung binh la:

ne [—oo; X + (i/SHX} = (—o0; 54,8372].

3.3.4. Bai toan wéc lwgng khoang tin ciy cho phwong sai
3.3.4.1. Uéc lwong o trong phén phéi N(uo,cz), (1, biét).
Dé udc luong phuong sai o trong phan phdi chuan co trung binh Lo biét, ta ciing

dung miu doc lap X, X,,..X, ~ N(po,csZ) dé wéc lugng o?. Trude hét, luu ¥ ring

X. —
X, NN(uo,cz):lTMON N(0,1)

va

Chon thong ké:



V61 dd tin cdy 1—a cho trude, ta tim dugec o, va a, sao cho o, +a, =a. Tir do tim
duoc hai gié tri t6i han chi binh phuong a =y}, (n) va b=yx;_(n) sao cho:

P(a <Y< b)=l-a

o plas Mgb]_l_a

&P %z(xi_uo)zgczgiz(xi_uo)ﬂzl-a.

Nhu vay, voi do tin cdy bang (1 — OL) tham sb o> cua bién ngiu nhién gbc X s& nam
trong khoang
n n
H;(Xi—uo)z;ié(x—uo)z} (3.32)
Biéu thirc (3.32) méi chi cho ta khoang tin cdy tong quat. Vi do tin cay (1 - OL) cho
trude, co thé tim duge véo sd cdp gia tri o, va o, thoa man diéu kién: o, +0, =0, trdo
s& c6 vo s6 khoang tin cdy twong tng. Trong thuc té ngudi ta thudng ding cac truong

hop dac biét sau:

Khoang tin cdy hai phia: Chon o, =0, = % suy ra gid tri t6i han a=y> , (n) va
l_i
2

b= ng (n), khoang tin cdy cua o” la:
2

1 n n

BZ(Xi_HO)z;iZ(Xi_HO)Z} (3.33)

i=1 i=1

Khoang tin cdy phia phai (wéc lwong toi thiéu): Chon o, =0 va a, =a, khoing
tin cdy cua o’ la:
n
2
2(Xi—no)
= 4w (3.34)
Xa ()

Khoéng tin cdy phia trai (wéc lwong toi da): Chon o, =a va o, =0, khoang tin

cay cua o’ la:
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n

Z(Xi —Ho )2
S (3.35)

3.3.4.2. Uéc lwgng o° trong phan phdi N(u,02 ) , (L chua biét).
Dé uéc lugng phuong sai o trong phan phdi chuin co trung binh p chua biét, ta
cling dung mau doc 1ap X, X5, X, ~ N(u,cz) dé udc luong G’

Ta c6, do dinh ly Lindeberg-Lévy

N2
Yz%wxz(n—l).

V61 do tin cdy 1-a cho trude, ta tim dugc o, va a, sao cho o, +a, = a. Tu d6 tim
duoc hai gia tri t6i han chi binh phuong a = Xlz—onl (n—1)vab= chz (n—1) sao cho:

P(a<Y<b)=l-a

B _ 2
P ag%gb}l_a

zg%}zl_a_

< Pl ———
b a

Nhu vay, voi do tin cay bang (l—a) tham s6 o cua bién ngiu nhién gbc X s&

nam trong khoang

2 2
{(n—;)sx ; (n—:)sx} 536

Biéu thirc (3.36) méi chi cho ta khoang tin cdy tong quat. Vi do tin cay (1 — oc) cho
trude, co thé tim duge véo sd cdp gia tri o, va o, thoa man diéu kién: o, +0, =0, trdo
s& c6 vo s6 khoang tin cdy twong tng. Trong thuc té ngudi ta thudng ding cac truong
hop dac biét sau:

Khoang tin cdy hai phia: Chon o, =a, = %, suy ra hai gid tri té1 han

a= Xfﬁ (n —1) vab= ng (n—l), khoang tin cdy ctia o2 1a:
2 2
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Pn—l)s;; <n—1>s;} )
b a

Khoang tin cdy phia phai (wéc hrong toi thiéu): Chon o, =0 va a, =a, khoang
tin cdy cta o° la:

n

> (X 1)’
i=1 - 400 .
—Xi(n_]) ;+ (3.38)

Khoéng tin cdy phia trai (wéc lwong toi da): Chon o, =a va o, =0, khoang tin
cdy cla o la:

n

Z(Xi —Ho )2
Lo - =L _
’ Xlz—(x(n - 1) (3 39)

Vi du 3.25. Khdo sat chi tiéu X ctia mot loai san phém, ngudi ta quan sat mot mau va co
két qua sau

X(cm) 11-15 | 15-19 | 19-23 | 23-27 [ 27-31| 31-35|35-39
Sb san pham 8 9 20 16 16 13 18

Gia sit X c6 phan phéi chuan. Hay udc lugng phuong sai cia X véi do tin cdy 95%
trong céc truong hop sau:

a) Biét trung binh tong thé cua X 13 25 cm.

b) Chua biét gia tri trung binh cta X.

Giai

a) Dé uoc luong phuong sai tong thé khi biét trung binh tong thé Ko =25, ta dung

thong ké

n o 2
Y - (X1 Gz“o) ~ XZ(H)'
i=1

V61 306 tin cdy y =95%, ta chon khoang tin cdy cho Y : [a,b]
Vi a =475 (100) =77,929; a = 1 05 (100) = 129,561

Ta lap bang
X.i—po | -12 -8 -4 0 4 8 12
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n 8 9 20 16 16 13 18

k
Tir d6 ta tim duge ¢ mau n =100; ZHi (Xi — U )2 =5728
i=1

Khoang wéc lugng ciia phuong sai tong thé o°
2 1 & 2 1 2
o’ e| =D (Xi—me) =D (Xi—no)” [=[44,211;73,503].
big a i
b) Pé udc lugng phuong sai tong thé khi chua biét trung binh cua tong thé, ta ding

thong ké

_ 2
v-L G—lz)SX ~%*(n-1),

Vi dg tin cdy y =95%, ta chon khoang tin cdy cho Y : [a,b]

Vi a=5475(99) =77,929; a = x5 455 (99) = 129,561

Khoang udc luong cua phuong sai tong thé o*

Gz{(n ;)Sx;(n I)SX}=[42,784;71,130].
a

3.3.5. Bai toan wéc lwgng khoang tin cay cho ty 1€
DPé uéc luong ty 1& p trong phan phdi Bernoulli, ta ciing dung miu doc lap
X, X5, X,, ~B(1;p) dé ude luong p. Dit

X+ Xy 4+ X
n

f

thi
(f-p)vn N
vp(l—p)

Véi do tin cdy y =1—o cho trudc, tir bang phan phdi Gauss, ta tim dugc C sao cho

PN Jl‘
Jp(1-p)
&P f—cafp(l_p) <p<f+C1/p(1p)J=loc
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Biéu thirc nay chua cho ta khoang uéc lugng cta p vi cac dau mat con 18 thude vao
p chua biét. Do d6, ta thay p bang wdc luong diém, p =f, cia nd va ta co
Khoang wéc hrgng ddi xtimg : Vi d6 tin cdy y=1-o cho trudc, ta tim dugc gia

tr1 t61 han C théa mén ¢, (C) = I—a , khoang tin cay dbi ximg cua p la:

2
p{f—c,/@;ﬂq /@] (3.40)

Khoang tin ciy phia phai (wéc hrong toi thiéu): Véi do tin cdy y=1-o cho

trudc, ta tim dugc gia tri to1 han C thoa man ¢, (C) = % , khoang tin cay tbi tiéu ctia
p la:
f(1-f
pe[f—C M ; 1] (3.41)
n
Khoang tin cdy phia trai (wéc lwong téi da): Vi do tin cdy y=1-o cho trudc,
ta tim duoc gia tri t61 han C thoa man ¢, (C) = % , khoang tin cdy t6i da cta p la:
f(1-f
pe[O; f+C Q} (3.42)
n

3.4. Bai toan xac dinh ¢& miu
Ta ciing co thé giai quyét bai toan tim ¢c& mau n khi mudn udc lugng ty 1& p véi do

tin cdy y vasai so g, cho trudc nhu sau

2
-0, s CT0-D)
n 80

C (3.43)

. . . o : | 1
Xétrang ham s6 y = X(l - X), ham so0 nay dat gia tri 16n nhat 1a 2 tai diem x = >

cho nén tur sai sO6 udc lugng ta co thé viet

[f(1-f / :
C MSC Lﬁaocnzc—z
n 4n 4g;

Do d6, ta c6 thé chon ¢& mau
2
n> C—2 (3.44)
4g;
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Vay

sz(l—f).

2
€9

- Néu biét ty 1é mau f, tatim n théa man n >

- Néu chua biét ty 1é mau f, ta tim n thoa man n> %
0
Vi du 3.26. Dé udc luong ty 1¢ bénh sét rét & Dong Bang Song Ciru Long.
1) Néu mudn sai sé udc luong khong qua 2% & do tin cay 95% thi can quan sat it
nhit bao nhiéu ngudi ?
2) Ta quan sat ngau nhién 200 nguoi, thdy c6 24 ngudi méc bénh sét rét.
a) Tim khoang udc luong ddi xung cua p voi do tin cay 95%,
b) Tim khoang udc lugng tbi da, toi thiéu cua p voi do tin cay 95%.
¢) Néu mubn sai s6 wéc luong khong qua 2% & do tin cay 95% thi cAn quan sat it
nhit may ngudi ?
Giai
1) V6ido tincay y=1-a=0,95—> a=0,05.

Ta co ¢, (C)= 1_Ta =0,475— C=1,96 va voi g, =0,02 nén ap dung cong thirc (3.44),

ta co

2 2
n> CZ _(1,99) ~=2401
42 4(0,02)

Vay can quan sat it nhat 2041 nguoi.

2) Tacd n =200, k =24, f=£:0,12,
200

a) Khoang udc luong dbi ximg cua p.
V61 do tin cdy v =95% =0,95 suy ra mic y nghia o =5% =0,05.

Ta c6 ¢0(c)=1_70‘=0,475 —C=1,96

Ta c6 udc lugng cua ty 1€ p 1a

pe [f—Q /@;ﬂ C, /@] =[0,075; 0,165].

b) Khoang udc lugng tdi da, toi thiéu cia p
Vi d6 tin cdy y =95% = 0,95 suy ra mic y nghia a =5% =0,05.
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1-2a

Ta co ¢0(C): =0,45—->C=1,64

Khoang wdc luong ti da cta p

] =[0; 0,1577]
Khoang wdc luong tbi thicu ctia p

p e[f—C f-f), 1] =[0,0823; 1].
n

1- .
¢) Ta c6 ¢0(C)=T°°:o,475—>C=1,96 va v6i g,=0,02 nén ap dung cong thirc

(3.43),taco

2
nZM:IOM,IS.
£

Vay can quan sat it nhat 1015 nguoi.
3.5. Tém tit chwong 3
1. Cac dac trung do lwong khuynh hwéng tap trung
. N .
1) SO trung binh mau: X =—Zfixi, n=f+f, +---+1.
i=1
ii) M6t (Mode): M6t 1a lugng bién c6 tan sb 16n nhét.
+) Pbi véi dai lugng bién c6 khoang cach t6

FMO B FMO—]

M, = X Mo(miny * dMO (FMo - FMO_1 )+ (FMO - FMo+1 )

ii) S6 trung vi:
+) Trudng hop sb6 don vi tong thé 1¢ (n =2m+1). S6 trung vi s& 12 dai lugng & vi

tri thr (m+1): Me=X

m+l*
+) Trudng hop s6 don vi tong thé chin (n=2m). S trung vi sé 1a dai luong gitta
vi tri thir (m) va (m+1): Me IR hR Y

Dai véi day so co lugng bién 1a khoang cach to

1
5 Z fi SMe—l

M =XM +dMe f
M

e(min)
e
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2. Cac dac trung do lwong khuynh hudéng phian tan

1
i) Phuong sai hiéu chinh: Sy = —12fi (x; —i)z.
=15

if) Do léch chudn ¢6 higu chinh: Sy = /S

ii) T4 phan vi (Quartiles): 14 chia diy sb thanh 4 phan, mdi phan c6 sé don vi
bang nhau.

Cach xac dinh t phan vi cho tai liéu phan t6 ¢ khoang cach to

2 , A Y L., ~ n+l1.
To chtra phén vi thir 1 c6 tan so tich liy > Tl.

1

. 1 2. fi=Sq,,

Ta phan vithtr 1: Q, = X Qe T do =—F
le
3

. Z Z fi - SQ3—1

Taphanvithe 3 : Q; = XQ3(mm) +d, —
Qs

3. Bai toan wéc lwgng khodng tin cdy cho gia tri trung binh

i) Uéc lwong p trong phan phoi N(u,cé), (o; biét)

+) V6i mirc y nghia o. Ta ¢6 : ¢, (C) = I_Ta

. = Co, - Co
Khoang tin cay doi xtmg: | X ——=2; X + 0}.
1-2a

+) V6i mirc y nghia o. Ta ¢6 : ¢, (C) = 5

Khoang tin cay phia phai: {i - %ﬁoo}

N

Khoang tin cay phia trai: (—oo;§+%}.

Jn
ii) Uéc hrgng | trong phan phdi N( u,csz ) , (6? chura biét)
+) V6imue y nghia . Tacé: C=t,,(n-1)

Khoang tin cay dbi xing: [i _ S5 X + CSx }
VR

+) Vi mie y nghia o. Ta co: C=t,(n—-1)
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Khoang tin c4y phia phai: [i —%; + oo}.

N

Khoang tin cay phia trai: (—oo X + ﬁ}

Jn
4. Bai toan wéc lwgng khoang tin cay cho phuwong sai
i) Uéc lwong ” trong phan phoi N(MO,GZ), (1, biét).

+) Vi mite y nghia o, tacod a = X12 «(n) vab=yx2(n)
2 2
DTS B I 2 1g 2
Khoang tin cay hai phia: BZ(Xi —uo) ; —Z:(Xi —po) .
i=1 a =1

+) V&i mae ¥ nghia o, ta cod Xi (n)

n
z X - Mo
Khodng tin cdy phia phai: | =-———— ; 40 |.
Xa(n)

n

Z(Xi _“0)2

9 . A r LS . 4:1
Khoang tin cdy phia trai: | —o0; ==—
X1-a (n)

ii) Uéc hrgng o° trong phan phdi N( o’ ) , (1 chwra biét).

+) Vi mirc ¥ nghia o, ta cd a = Xl o (n-1)vab=y; (n-1)
2 2

N2 Q2
Khoang tin cay hai phia: |:(n ;)SX ; (n I)SX }

a
+) V6i muc y nghia a, ta c Xi(n—l)

n

z X - Mo

Khodang tin cdy phia phai: | =L——«—— ; 40 |.
Xa(n=1)
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n

Z(Xi_uo)z

i=l

Khoang tin cay phia : | —0 ; Z=———|.
Xlzfa (n - 1)

5. Bai toan wéc lwgng khoang tin cay cho ty 1€

1
1) V&i mitrc y nghia o.. Taco : ¢0( ) _a

Khoang uéc luong d6i xtmg : p € {f C, / \ / ]

1-2a

ii) V6i mie ¥ nghia or. Taco : ¢y(C)=

Khoang tin cay phia phai:p € { ,/ ; ]

1 f
Khoang tin cay phia trai: [0 f+C ]

3.6. Bai tap
Bai s6 1. Quan sat thoi gian can thiét dé san xuit mot chi tiét may, ta thu dugc s6 lidu

cho bang sau

Khoang thoi gian (phat) | S6 1an quan sat
20-25 2
25-30 14
30-35 26
35-40 32
40 — 45 14
45 -50 8
50-55 4

Tinh trung binh mau X, phuong sai mau c6 hiéu chinh s§<.
Pdp s6: X =36,6; S = 45,1414,

Bai s6 2. Co tai lidu phan t6 vé ning suit lao dong cia cong nhan mot doanh nghiép

trong ky nghién ctru nhu sau:

Ning suat lao dong (Sp/ca) | S6 cong nhan
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20-22 10
22 -24 40
24 -26 80
26 —-28 50
28 - 30 20

Hay tinh trung binh, phuong sai cé hi¢u chinh, mét, tir phan vi cua nang suét lao dong
mot cong nhan.
Pdp s6: 35,3; 4,131, 25,143, 24, 25,25 26,8.

Bai 56 3. Co tai liéu dudi ddy cia mot doanh nghiép

Ning suét lao dong (kg) | S6 cong nhan
110-120 10
120 - 130 30
130 — 140 50
140 — 150 60
150 — 160 145
160 - 170 110
170 — 180 80
180 — 190 15

Hay tinh trung binh, phuwong sai c6 hiéu chinh, mét, tir phan vi ciia ning suét lao dong
mdt cong nhan.

Ddp s6: 155,5; 251,253, 157,083; 145,83, 156,9; 167,3.
Bai s6 4. Chiéu dai ciia mot loai san pham duoc xuat khau hang loat 14 bién ngau nhién

2 = 4*mm?. Kiém tra ngdu nhién 25 san pham. Kha

phan phdi chuan véi p=100mm; ¢
ning chiéu dai trung binh cta sd san phdm kiém tra ndm trong khoang tir 98mm dén
101mm la bao nhiéu.

Ddp s6: 0,8828.
Bai s6 5. Do d0 dai cia mdt loai truc xe, ta co két qua
Nhom |18,4-18,618,6-18,818,8 -19{19 -19,2/19,2-19,4|19,4-19,6|19,6-19,8
n, 1 4 20 41 19 8 4

1

Hay udc lugng diém dd dai trung binh va phuong sai cia truc xe.
Bdp s6: X =19,133; S% =0,539.

Bai s6 5. Do strc bén chiu luc cta 1 loai éng thi nghiém, nguoi ta thu duogc b s6 liéu sau
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4500 | 6500 | 5200 | 4800 | 4900 | 5125 | 6200 | 5375

T kinh nghiém nghé nghiép, nguoi ta ciing biét rang sirc bén d6 c¢6 phan phdi chuan
v6i d6 1éch chuan o = 300. Hay udc lugng suc bén trung binh cua loai 6ng trén, voi do tin
cay 90%.

Ddp s6: pe[5151,0517;5498,9483].
Bai s6 7. Trén tap miu gdm 100 sb liéu, ngudi ta tinh dwge X = 0,1; Sy =0,014. Hay
udc lugng gia tri trung binh téng thé, v4i do tin cay 95%.
Ddp s6: pe[0,0973;0,1027].
Bai s6 8. Chon ngiu nhién 36 cong nhan cua xi nghiép thi thiy luong trung binh 1a 380
ngan d/thang. Gia st luong cong nhan tuan theo luat chuan véi o =14 ngan dong. Voi
do tin cdy 95%, hdy udc luong mirc luong trung binh cua cong nhéan trong toan xi
nghiép.
Ddp s6: | e[375,4267;384,5733].
Bai s6 9. Diém trung binh mén toan cta 100 thi sinh du thi vao PHKT 1a 5 véi do léch
chuan mau da diéu chinh Sy =2,5.
a) U6c luong diém trung binh mon toan cia toan thé thi sinh v6i d6 tin cay 1a 95%.
b) Vi sai s6 0,25 diém. Hay xéac dinh do tin cay.
Ddp s6: a) ne[4,51;5,49]; b) 68,26%.
Bai s6 10. Tudi tho ctia mét loai bong den dugce biét theo quy luat chuan véi d6 léch
chuan 100 gio.
a) Chon ngau nhién 100 bong dén dé thir nghiém, thdy mdi bong tudi tho trung binh
14 1000 gio. Hiy udc lugng tudi tho trung binh cia bong dén xi nghiép A san xuét véi do
tin cay la 95%.
b) Vi dd chinh xac 1a 15 gio. Hay xac dinh do tin cay.
¢) Véi @6 chinh xac 1a 25 gid va do tin cdy 1a 95% thi can thir nghiém bao nghiéu
bong.
Pdp s6: a) pe [980,4;1019,6] ; b) 86,64%;, c) 62.
Bai s6 11. Khoi lugng cac bao bt mi tai mot ctra hang luwong thuc theo quy luat chuan.

Kiém tra 20 bao, thiy khéi luong trung binh ctia mdi bao bot mi 1a 48kg, va phuong sai

mau c6 didu chinh 1a S% = (0,5kg)’.
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a) Véi do tin cay 95%, hay udc lugng khéi lugng trung binh ciia mdt bao bt mi
thudc ctra hang.

b) V&i do chinh xéc 1a 0,26kg. Hay xac dinh do tin cdy.

¢) Véi @0 chinh xac 1a 160g va do tin cay 1a 95%, tinh c& mau.

Ddp s6: a) ne[47,766;48,234], b) 97%; c) 43.
Bai s6 12. Bé uoc lugng ty 1é san pham x4u ctia mot kho dd hop, ngudi ta kiém tra ngau
nhién 100 hop thay c6 11 hop x4u.

a) U6c luong ty 1 san pham xau ctia kho d6 hop vé6i do tin cay 94%.

b) Vi sai s6 cho phép € = 3%, hiy xéac dinh d6 tin cay.

Ddp s6: a) p[0,051,0,169]; b) 66,3%.
Bai s6 13. a) Muén udc luong ty 1 bénh sot xuat huyét & Tp. Ho Chi Minh véi sai s6
khong qua 3% & do tin cdy 95% thi phai quan sat it nhat bao nhiéu ngudi ?

b) Gia sir quan sat 100 ngudi thdy co 20 nguoi bi bénh sdt xuat huyét. Hay wéc
luong ty 1€ bénh sOt xuét huyét o Tp. Hd Chi Minh & db tin cay 97%. Néu mudn sai s6
udc luong khong qua 3% & do tin cay 95% thi phai quan sat it nhat bao nhiéu ngudi ?

Ddp s6: a) 1068 nguoi; b) p €[0,1132;0,2868], 683 nguoi.
Bai s6 14. Dé uée luong xac suit mic bénh gan voi do tin cdy 90% va sai ) khong vuot
qua 2% thi can phai kham it nhét bao nhiéu nguoi, biét rﬁng ty 1¢ mic bénh gan thuc
nghiém da cho bang 0,9.
Pap s6: 606 ngueor.
Bai s6 15. Trudc bau cir, ngudi ta phong van ngau nhién 2000 cir tri thi thdy co 1380
ngudi ung ho mot g cir vién K. Vi do tin cdy 95%, hoi Gmg cir vién d6 thu dugc toi
thiéu bao nhiéu phan trim phiéu bau ?
Padp s6: 67,3%.
Bai s6 16. Gico thir 400 hat gidng thi thay c6 20 hat khéng nay mam. Ty 1& hat gidng
khong nay mam t6i da 1a bao nhiéu, véi do tin cay 95%.
Padp sé: 6,78715%.
Bai s6 17. Mudn biét trong hd c6 bao nhiéu ca, nguoi ta bat 1én 2000 con, danh diu xong
lai tha xudng ho. Sau mot thoi gian, ngudi ta bit 1én 500 con va thiy co 20 con cé ¢o
danh diu cua 1an bit trude. Dua vao két qua do, hay uoc lugng s6 ¢4 ¢ trong hd véi do
tin cay 95%.

Ddp s6: [34978;87642].
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Bai s6 18. Dé c6 thé du doan dugce sb lugng chim thuong nghi tai vuon nha minh, nguoi
cha bat 89 con, dem deo khoen cho ching rdi tha di. Sau mot thoi gian, 6ng bat ngau
nhién dugc 120 con va thiy c¢6 7 con c6 deo khoen. Hay du doan sé chim giup éng chu
vuon ¢ do tin cay 99%.

Ddp so: [785;28525].
Bai s6 19. San luong mdi ngay ctia mot phan xuong 1a bién ngau nhién tuan theo luat
chuan. Két qua thong ké ciia 9 ngay cho ta :

27 |26 |21 |28 |25 |30 |26 |23 |26

Hiy uéc lugng san lugng trung binh va phuong sai moi ngay, véi do tin cay 95%.
Pdp s6: pe [23,7522;27,8034]; o’ e [3,1682;25,4840].
Bai s6 20. Can thir 100 qua cam, ta c6 bo sd liéu sau :
Khéi luong (g) |32 [33 |34 [35 [36 [37 |38 [39 |40
S6 qua 2 |3 |15 )26 |28 |6 |8 |8 |4

a) Hay udc lugng khdi luong trung binh cac qua cam & do tin cay 95%.

b) Cam cé khdi luong dudi 34g dugc coi 1a cam loai 2. Tim udc lugng ty 1€ cam
loai 2 véi do tin cay 90% .

Pdp s6: a) pe [35,539;36, 241]; b)pe [0,0143;0,0857].

Bai s6 21. Lo trai cdy ctia mot chii cira hang dugc dong thanh sot moi sot 100 trai. Kiém
tra 50 sot théy c6 450 trai khong dat ti€u chuan.

a) U6c luong ty 18 trai cay khong dat tiéu chuan ciia 16 hang voi do tin cay 95%.

b) Mudn uéc lugng ty 18 trai cdy khong dat tiéu chuan véi do chinh xac 0,5%, do
tin cay dat dugc 1a bao nhiéu.

C) Mubn uée lugng ty 1€ trai cay khong dat ti€u chuan véi do tin cay 99% va do
chinh xac 1% thi can kiém tra bao nhiéu sot.

d) Mudn u6c lugng ty 1¢ trai cay khong dat tiéu chudn véi do tin cay 99% thi do
chinh xac dat dugc 1a bao nhiéu?

Ddp s6: a) p €[0,082;0,098]; b) 78,5%; c) 0,012, d) 55 sot.
Bai s6 22. Diéu tra ning suit lga trén dién tich 100 hec ta trong lua ciia mot ving, ta thu
dugc bang s6 liéu sau :
Ning suét (ta/ha) 41 |44 |45 |46 |48 |52 |54
Dién tich (ha) 10 {20 |30 |15 |10 |10 |5

115



a) Hay woc luong ning sut lta trung binh ctia ving d6 véi do tin cay 95%?
b) Nhitng thira ruéng c6 ning suat tir 48ta/ha tré 1én 1a nhitng thira c6 ning sut
cao. Hay udc lugng ti 1€ dién tich c6 nang suit cao trong vung vai do tin cdy 97%.

Bdp 56: a) pe[45,353;46,647); b) p €[0,156;0,344].

Bai s6 23. Do duong kinh caa 100 chi tiét do mot may san xuit két qua cho & bang sau :

DPuong kinh (mm) | S6 chi tiét
19,80 - 19,85 3
19,85 - 19,90 5
19,90 - 19,95 16
19,95 - 20,00 28
20,00 - 20,05 23
20,05 - 20,10 14
20,10 - 20,15 7
20,15 - 20,20 4

Quy dinh nhiing chi tiét co duong kinh 19,9mm dén 20,1mm 1a nhiing chi tiét dat
tiéu chudn.
a) U6c lugng duong kinh trung binh ctia nhimg chi tiét dat tiéu chuan véi do tin cay
95%.
b) Udc lugng ty 18 chi tiét dat tidu chuan véi do tin cdy 95%.
¢) Mudn udc luong duong kinh trung binh cia chi tiét dat tiéu chuan mudn do
chinh xac dat 0,02mm va khi uéc luong ty 1¢ chi tiét dat tiéu chuan mudn do chinh xac 1a
5%, voi cung dd tin cay 1la 99% thi can do thém bao nhiéu chi tiét nita.
Padp s6: a) ne [19,986;20,008]; b) pe [0,733;0,887]; c) 310.
Bai s6 24. Kich thudc ctia mot chi tiét may 1a mot dai lugng ngau nhién cé phan phdi
chuan. Trong mot mau gém 30 chi tiét may duoc kiém tra, ta tinh dugc X =0,47cm va
Sx =0,032 cm. Tim khoang tin cdy cho phuong sai va trung binh chuan cua kich thudc
cua toan b cac chi tiét may voi do tin cay 95%.
BPdp s6: pe [0,482;0,458]; o’ e [0,00065;0,00185].
Bai s6 25. Liy 28 miu xi ming cia mot nha may san xuat xi ming dé kiém tra. Két qua
kiém tra vé strc chiu luc R (kg/cm®) nhu sau:

10,0 { 13,0 | 13,7 | 11,5 11,0 | 13,5 | 12,2
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13,0{10,0 | 11,0 | 13,5] 11,5] 13,0 | 12,2
13,5{10,0 10,0 | 11,5| 13,0 | 13,7 | 14,0
13,0 13,713,0 | 11,5 10,0 | 11,0 | 13,0

Vi d6 tin cay 95% hay ude lugng:
a) Stec chiu luyc trung binh cta xi mang do nha may san xuét.
b) Phuong sai cua stc chiu luc.
Ddp s6: a) ne(11,64;12,64]; o” €[1,156;3,427].
Bai s6 26. Dé dinh mirc thoi gian gia cong mot chi tiét may nguoi ta theo ddi ngiu nhién

qua trinh gia cong 25 chi tiét va thu dugc bang sb liéu sau:

Thoi gian (phat) | S6 chi tiét
15-17 1
17-19 3
19-21 4
21-23 12
23-25 3
25-27 2

Véi d6 tin cay 95%, hdy udc luong thoi gian gia cong trung binh mot chi tiét may.
Gia thiét thoi gian gia cong chi tiét 1a bién ngiu nhién phan phdi chuan.
Ddp s6: p€[20,5293;21,5107].
Bai s6 27. Kiém tra 300 g6i hang do may tu dong dong goi thi thiy trong luong trung
binh 1a 1404g, v&i do 1éch tiéu chuén 1a 83,4g.
a) Hay tinh do tin cdy vdi sai s6 cho phép 14 Sg.
b) V&i df tin cdy 1a 99 % hay udc lugng trong luong trung binh cta toan bd goi
hang do mdy d6 dong goi.
Padp s6: a) 70,2%; b) n e [1391,577;1416,423].
Bai s6 28. V6i do tin cay 95%, hiy udc luong luong xang hao phi trung binh cho mét 6
t6 chay tir A dén B néu chay thtr 30 1an trén doan dudng ndy ngudi ta ghi nhan dugc

luong xang hao phi nhu sau:

Luong xang hao phi (lit) | S6 lan twong tmg
9,6-9,8 3
9,8-10,0 5
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10,0-10,2
10,2-10,4
10,4-10,6

10
8
4

Biét rang lugng xang hao phi 1a bién ngau nhién phan phdi chuan.

Bai s6 29. Piéu tra doanh s6 hang thang cua 100 ho kinh doanh mot loai hang, ta c6 bang

sO liéu sau:

Ddp s6: e [10,0454;10,2212].

Doanh so (tri¢u dong)

S6 ho tuwong ng

11,5
11,6
11,7
11,8
11,9
12,0

10
15
20
30
15
10

Hay u6c luong doanh sb trung binh hang thang cua cac hd kinh doanh mat hang nay
bang khoang tin cdy ddi xtimg véi hé s tin cdy 95%, voi gia thiét doanh sb 14 bién ngiu

nhién phan phoi chuan.

Bai s6 30. Dé xac dinh gia trung binh d6i v&i mot loai hang hod trén thi truong, ngudi ta

Ddp s6: pe[11,7268;11,7832].

diéu tra ngdu nhién tai 100 ctra hang thu duoc bang s6 liéu sau:

Gia (ngan dong)

83

85

87

&9

91

93

95

97

99

101

SO cura hang

6

7

12

15

30

10

8

6

4

2

Véi do tin cdy 95%, hiy wdc lugng gia trung binh cta loai hang d6 tai thoi diém dang

Xé€t.

Bai s6 31. Dé nghién ciru d6 6n dinh cia mot may gia cong, nguoi ta 1dy ngau nhién 25

chi tiét do may dé gia cong, dem do va thu dugc cac kich thudc sau:

Ddp s6: p€[89,903;91,537].

24,1 27,2 26,7 23,6 26,4
25,8 27,3 23,2 26,9 27,1
22,7 26,9 24,8 24,0 23,4
24,5 26,1 25,9 254 22,9
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26,4 254 23,3 23,0 24,3

Vi d6 tin cdy 95% hiy udc luong do phan tan cia kich thude cac chi tiét do may
d6 gia cong. Biét kich thudc cac chi tiét 1a bién ngiu nhién phan phdi chuan.
Dap s6:6" €[1,46683; 4,7781].
Bai s6 32. Lai suit ¢d phiéu cua mdt cong ty trong vong 5 ndm qua la 15%, 10%, 20%,
7%, 14%. Vi @6 tin cay 90% hay udc lugng d6 phan tan cua i suat co phiéu ciia cong
ty d6. Biét 1i sudt c6 phiéu 1a bién ngau nhién phan phdi chuan.
Ddp s6: &° €[10,4132;138,959].
Bai s6 33. Pé nghién ciru mot loai bénh ¢ mot dia phwong, ngudi ta da kham 2500
ngudi va thdy 500 nguoi mic bénh.
a) Hay udc luong ty 1¢ mic bénh nay & toan b dia phuong d6 véi do tin cay 95%.
b) Can kham cho bao nhiéu nguoi dé c6 thé nhan dinh vé ty 16 mic bénh cia toan bo
dia phuong véi sai s6 khong qua 0,01 va véi do tin cdy 99 %.
Pdp s6:a) pe [0,18432;0,21568] ;b) 10651
Bai s6 34. Mot doanh nghiép c6 du dinh dua mot san phém ma&i vao mdt thi trudng cod
1500000 ngudi tiéu dung. Nghién ciru thi truong dbi véi 2500 khach hang thiy 800
ngudi sdn sang mua san pham do.
a) Véi do tin cdy 95% hay udc luong thi phan tiém ning cta doanh nghiép.
b) S& lwong khach hang tiém ning ma doanh nghiép hy vong s& c¢6 dugc o thi truong
moi 1a bao nhiéu?
Pdp sé:a) pe [0,301714;0,338286]; b) [452572;507429].
Bai s6 35. Khao sat ngau nhién 400 san phim ctia mot nha may san xuat, thiy c6 92 san
pham dat chét luong loai A.
a) Vi do tin cdy 95% hdy udc luong ty 18 san phdm loai A ctia nha may.
b) Néu nha may san xuét tong cong 100000 san pham thi c6 tdi da bao nhiéu san
pham loai A?

Pdp s6: a) p €[0,1888;0,2712]; b) 26460.
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Thuat ngir chinh chwong 3

Tiéng Anh Tiéng Viét
Approximately Xap xi
Biased Estimator Udc lugng chéch

Confidence interval
Central limit theorem
Convenience Sampling
Infinite population
Expected value

Finite population

Random sample

Relative efficiency
Judgment sampling

Point Estimation
Population Parameter
Sample mean

Population proportion
Properties of point estimator
Target population

Simple random sample
Sample proportion
Sampling distribution
Sample size

Sampling method

Standard deviation of the population
Stratified random sampling
Standard error

Statistic

Sample statistic

Sample variance

Unbiased estimator

Khoang tin cay

DPinh ly gidi han trung tdm
Léy mau thuan tién

Tong thé vo han

Gia tri ky vong

Toéng thé hitu han

Mau ngau nhién

Hiéu qua twong dbi

Lay miu phan doan

Udc luong diém

Tham sd tong thé

Trung binh mau

Ty 1¢ téng thé

Tinh chit cta udc luong diém
Téng thé muyc tiéu

Mau ngiu nhién don gian
Ty 1é miu

Phén ph6i mau

C& mau

Phuong phap lay mau

Do léch chuan téng thé
Lay miu ngau nhién phan tang
D9 léch chuan

Théng ké

Théng ké miu

Phuong sai mau

Udc lugng khong chéch
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Chuong 4| KIEM PINH GIA THUYET THONG KE

Muc tiéu chwong 4

Chuong nay giup sinh vién:

- Hiéu duoc thé nao 1a gia thuyét, ddi thuyét va kiém dinh gia thuyét thong ké.

- Céc loai sai 1am thuong gdp trong kiém dinh gia thuyét thong ké...

- Nam va ap dung duoc mot s6 bai toan kiém dinh tham sé nhu kiém dinh trung binh,
kiém dinh phuong sai va kiém dinh ty 1¢.

- Nam va ap dung dugc mot s6 bai toan kiém dinh phi tham s6 nhu kiém dinh luat phan
phéi, kiém dinh tinh doc 1ap, kiém dinh ddu — tong hang Wilconxon va kiém dinh

Kruskal — Wallis.

4.1. Bai toan kiém dinh gia thuyét thong ké
4.1.1. Pt van deé, gia thuyét, ddi thuyét, kiém dinh gia thuyét thfmg ké

Gia sir ta di tiép nhan mot 16 hang (rat nhiéu) va ta chi bang 1ong nhan néu ty 1¢
hong p <0,05 va tir chdi néu p > 0,05.

Viy ta c6 bai toan kiém dinh

{HO :p<0,05
H,:p>0,05

Mo hinh téng quat ctia bai toan kiém dinh 13 : ta néu 1én hai ménh dé trai nguoc
nhau, mot ménh dé dwoc goi 1a gia thuyét H,va ménh dé nguoc lai duoc goi 1a nghich
thuyét (d@oi thuyét) H,. Giai quyét mot bai toan kiém dinh 1a néu 1én mot quy tic hanh
dong (chap nhén gia thuyét H, hodc bac bo gia thuyét Hy) bing cach dya vao mau quan
sat.

Ta no6i rang : chdp nhdn gia thuyét H,, c6 nghia la ta tin rang H, dung; tir choi H,
c¢6 nghia 13 ta tin rang H, sai. O day, ta khong thé khang dinh H, dung hay sai, ta chi
quan sat ngiu nhién mot sd truong hop nén khong thé khang dinh chic chan diéu gi cho
ca tong thé.

Gia str ddu hi¢u nghién ctru trong téng thé c6 thé xem nhu bién ngau nhién X. Néu

chua biét dang phan phoi xac suat cua nd, song c6 co s¢ dé gia thiét rang X phan phoi
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theo mot quy ludt A nao d6, ngudi ta dua ra gia thuyét: Bién ngu nhién X tudn theo
quy luat A.

Ciing c6 truong hop dang phan phdi xac suat ciia X da biét song tham sé dic trung
ctia n6 lai chua biét, néu c6 co so dé gia thiét rang gia tri ciia tham s6 bang 0,, nguoi ta
dua ra gia thuyét: 0= 0,-

Khi nghién ctru hai hay nhiéu bién ngiu nhién thudc cac tong thé khac nhau hay
thudc cing mot tong thé thuong phai xét xem chung doc 1ap hay phu thudc nhau, cac
tham sb dic trung ctia chung c6 bang nhau hay khong. Néu chua biét mot cach chéc
chén song c6 co s dé nhan dinh vé cac van dé& do ciing c6 thé dua ra cac gia thuyét
tuong Ung.

Pinh nghia: Gid thuyét thong ké la gia thuyét vé quy ludt phdn phéi xdc sudt ciia
bién ngdu nhién, vé cic tham sé dic trung ciia bién ngdu nhién, hodc vé tinh déc ldp
cia cdc bién ngdu nhién.

Vi du 4.1. Khi nghién ctru nhu cau thi truong X vé mot loai hang héa nao do, ta cé thé
c6 cac gia thuyét:

H,: X phan phéi chuan

H,: Nhu cau trung binh p = 50 tan/thang.

H,: Nhu cau X va gia Y la doc lap.

Gia thuyét thong ké c6 thé 1a dung hodc sai nén phai kiém dinh goi 14 phép kiém
dinh gia thuyét thong ké.

Gia thuyét thong ké dua ra duoc goi 1a gia thuyét goc, ky higu 1a H,. Dé kiém dinh
gia thuyét H,, nguoi ta thanh 14p gia thuyét mau thuin véi nd goi 1a gia thuyét dbi hay
nghich thuyét, ky hiéula H,. Taco H, va H, tao nén cdp gia thuyét théng ké.

Vi du 4.2. Tiép vi du 4.1 ta c6 ddi thuyét ddi cta timg H, tuong Ung:

H, : X khong phan phéi chuan.

H,:pn>50; Hi: p<50; Hy: p=50.

H,: X va'Y phu thugc.

Phuong phap chung dé kiém dinh gia thuyét thong ké nhu sau: Trudc hét gia st
H, ding va tir d6 dya vao thong tin clia mau rit ra tir téng thé co thé tim dugc bién cb
A nio d6, sao cho xac suét xay ra bién cd A bang a rat bé ma co thé coi A khong xay ra

trong phép thir vé bién ¢b nay. Luc d6 trén mot mau cy thé thuc hién mot phép thir ddi
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v6i bién cb A, néu A xay ra thi ching to H,, sai va ta bac bo no, con néu A khong xay
ra thi ta chua c6 co s dé bac bo H,,.
4.1.2. Cic loai sai 1am trong ki¢m dinh gia thuyét thong ké

Khi kiém dinh mot gia thuyét théng ké, c6 thé mic cac sai 1am thudc hai loai sau:
4.1.2.1. Sai 1am loai I: Bac bo gia thuyét H,, trong khi H,, dtng.

Mtc y nghia o chinh 14 xac suat mac sai 1am loai 1.

P(GeW,|H,)=0 (4.1)

That vy, mic du H, ding nhung x4c suat d&& (G € W, ) van bang o. Nhung khi
G e W,_, talai bac bo H,. Do d6 xac suit mic sai 1am loai [ ding béng ol.

Sai 1am ndy c6 thé sinh ra do kich thuéc mau qua nho, do phuong phap ldy mau, ...
4.1.2.2. Sai 1am loai II: Thira nhan gia thuyét H,, trong khi H, sai, hay gia tri quan sat
G s khong thude mién bac bo W, trong khi H; ding.

Goi x4c suit mic sai 1am loai IT 1a B:

P(Gg W,[H,)=1-B (4.2)

Trén thuc té sai 1am loai I va loai II luén mau thuin nhau, tic 13 véi mot mau kich
thudc n xac dinh thi khong thé ciing mot lac giam xac suit méc hai loai sai Idm néi trén
dugc. Khi ta giam o di thi dong thoi s& lam tang B va nguoc lai.

Pé dung hoa mau thudn trén, ngudi ta thudng cho trude o, va trong sé cac mién W,
c6 thé lya chon mién nao cé B nho nhét, d6 1a mién bac bo tdt nhét.

Vay mién bac bo tét nhat W, phai théa man:

P(GeW,|Hy)=a

(4.3)
P(G € Wa|H1)=1—B — max

Viéc chon a tuy thudc vao hau qua ma sai 1am loai I va loai II mang lai.
Vi du 4.3. Sau khi xdy dung xong mdt tda nha thi co quan chirc ning phat hién 20% s6
sit da bi “rat rudt”.
Goi H; : Chat luong cong trinh dam bao
H, : Chat luong cong trinh khong dam bao.

Vay sai 1am loai I hay loai I nghiém trong hon.

Giai
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Gia sir chat lugng cong trinh dam bao nhung ta loai bo H, nhung dap nha di do do
gay t6n kém tién cua.

Gia st chat luong cong trinh khong dam bao nhung ta van thira nhan H, loai bé H,
nhung van dua vao sir dung din t6i nha sap. Do d6 vira ton kém tién cua vira nguy hiém
dén tinh mang.

Vay sai 1am loai II nghiém trong hon suy ra chon o 16n dé B nho.
4.1.3. Giai quyét van dé

Gan giong nhu trong 1y thuyét vé udc lugng khoang, dé giai quyét bai toan kiém
dinh, ta quan sat mau X, X5,...,X,, va dua ra gia thuyét H,. T mau quan sat, ta chon
mét thong ké Q =f(X,,X,,...,X,,0) sao cho néu H, ding thi phan phéi x4c suat ctia Q
hoan toan xac dinh. Ta con néi thong ké Q 1a tiéu chudn kiém dinh gid thuyét H,,.

Biy gi0, voi mirc sai lam o cho trudc, ta tim dugc khoang tin cdy [a,b] cua Q voi
do tin cdy y =1—o va khi do,

Néu Qe [a,b] : ta chap nhan gia thuyét H,, va

Néu Q & [a,b] : ta bac bé gid thuyét H.

Trong Umg dung, néu ham mat do cua Q c6 do thi dbi xtng qua truc Oy, chéng han
nhu trong phan phdi Gauss, N(0,1), va phan phdi Student, St(n), thi ta chon khoang

tin cdy déi ximg [-C,C] véi

P(QS—C)zP(QZC)z%
va do do, ta co
Néu |Q| < C: Chap nhin gia thuyét H, va
Néu |Q| > C: Bac bo gid thuyét H,.
Néu ham mat d6 cua Q khong ddi xtimg, chang han nhu trong phan phdi XZ (n) , va
phan phéi Fisher, F(n,m), thi thay vi chon khodng tin cy [a,b] sao cho

P(aS—C)zP(bZC)=%,

ta quy udc khoang tin cdy trong phép kiém dinh 13 [O,C] voi
P (Q > C) =a.
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Néu Q < C: Chap nhan gia thuyét H,, va
Néu Q> C: Bac bo gia thuyét H,.
Trong phén sau, dua trén cac bang s6 liéu, ta 1an luot khao séat cac phép kiém dinh :
- So sanh céc bang s6 liéu, ma nguoi ta con goi la cac phép kiém dinh phi tham $6.
- So sanh tham sb dic trung ciia cac bang sb liéu, ma ngudi ta con goi 1a cac phép
kiém dinh tham s0.
4.2. Kiém dinh gii thuyét vé gia tri trung binh
Quan sat mau X, X5,...,X,, doc lap va co cung phan phéi chuan N(u; o’ )
Trong d6 tham sé p 1a chua biét, song c6 co sé cho rang gia tri ctia nd bang (TP
nguoi ta dua ra gia thuyét Hj:p=p,. Dé kiém dinh gia thuyét trén tir tong thé 1ap mau
kich thuéc n: (Xl,Xz,...,Xn). (Néu X khong c6 phan phdi chuan thi yéu cau kich
thuéc mau n > 30). Ta xét hai truong hop sau:
4.2.1. Kiém dinh gia thuyét vé gia tri trung binh, néu biét phwong sai tong thé cg
Chon tiéu chuan kiém dinh:

(%)

Op

Z= (4.4)

Néu gia thuyét H, dung thi ta co thong keé

(%)

Op

zZ= ~ N(0;1)

Néu cho truéc mirc y nghia o thi tiy thudc vao dang cua gia thuyét dbi H,, mién bac
b6 gia thuyét tt nhit duoc xay dung theo cac truong hop sau:

Hy: p=p,

e Cip gia thuyét thong keé : {
Hp: p>p,

V61 mic y nghia o cho trudce tim dugc gia tri tdi han chuén z, sao cho
P(ZeW,|Hy)=P(Z>z,)=a
ta thu duoc mién bac bo bén phai:

(%)

W, =<7Z= 1 4>z

o

(4.5)

o
Op
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. Hy: nu=
e Cap gia thuyét thong keé : { o- B o
Hp: p<p,
V61 mic y nghia o cho trude tim dugce gia tri téi han chuan z,_, sao cho
P(ZeW,|H))=P(Z<z ,)=P(Z<-z,)=a

ta thu dugc mién bac bo bén trai:

(Kot

W, =:Z= ; L < -z, (4.6)
Go
L Hy: p=
e Cip gia thuyét thong keé : { o- B Ho
Hp:p # oy,

V61 muc y nghia a cho trude tim dugce hai gié tri t&i han chuan 7,y va 7, sao cho
P(ZeW,|Hy)=P(Z<z_,)+P(Z>z,)
=P(Z<-2,)+P(Z>z,)
=P(|Z|>2,)=q
ta thu dugc mién bac bo hai phia:

W, = Z=—(§_uo)\/ﬁ;
Gy

Z| > z4 4.7)

T mdt mau cu thé (XI,XZ,...,XH) va tinh gié tri quan sat cua ti€u chuén kiém dinh:

(X =1 )vn

Gp

Zy = va so sanh vo1 W, dé ket luan:

gs
- Néu Z,, € W, thibac bo H,, thira nhan H,.
- Néu Z, ¢ W, thi chua c6 co s¢ dé bac bo H,,.
Vi du 4.4. Trong lugng mdi goi san pham do mot nha may san xuat 12 bién ngiu nhién
phan phdi chuan véi do 1éch chuan 36g va trong luong trung binh 453g. Kiém tra ngau
nhién 81 goi san pham d6 thay trong luong trung binh 1a 448g. Véi muc y nghia 5% c6
thé két luan cac san pham déng goi co bi thiéu hay khong.
Giai
Goi X la trong luong goi san pham X ~ N( },L,362)
Day 1a bai toan kiém dinh gia thuyét vé tham s6 p ciia bién ngu nhién phan phdi chuan

khi d biét phuong sai tong thé.
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Ta cd n =81, X =448, i, =453, 5, =36

Hy: p=453

Cap gia thuyét thong keé:
ap g y g {le L < 453

Néu H, dung, ta co thong ké

(K-

Oy

Z= ~N(0,1)

Thay n =81, X =448, u, =453, 6, =36,tacd

- (448—;1653)\/5 s

Vi mitc § nghfa o = 5% = 0,05. Ta c6 ¢y (C) =22

=0,45->C=1,64

Mién bac bo: W, =(—o0;—1,64).
Do Z,, W, nén chua du co s¢ bac bo H,. Vay voi mirc y nghia 5%, cac san pham
dong goi bi thiéu.

4.2.2. Kiém dinh gia thuyét vé gia tri trung binh, néu chwa biét phwong sai tong thé
Chon tiéu chuan kiém dinh:

(X )N

Sx

T= (4.8)

Néu gia thuyét H, dung thi ta co thong keé

(Koo

Sx

T= ~St(n-1)

Néu cho trudc mirc y nghia o thi tiy thudc vao dang cua gia thuyét déi H,, mién bac

bo gia thuyét tot nhat duge xay dung theo cac trudng hop sau:

Hy: p=p,

e Cip gia thuyét thong keé : {
Hl: n> Ho

Vi muc y nghia o cho trudce tim dugc gia tri té1 han t, (n - 1) sao cho
P(TeW,|H,)=P(T>t,(n-1))=a

ta thu dugc mién bac bo bén phai:
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X —po )0
W, = Tzﬁ; T > t,(n-1) (4.9)
Sx
. ., £, 1A n Hy: p=p,
e Cap gia thuyét thong keé : { 0
Hl: l’l< Mo
Vo1 muc y nghia o cho trudce tim duoc gia tri to1 han t,_, (n - 1) sao cho
P(TeW,|Hy)=P(T<t_,(n-1))=P(T<-t,(n-1))=c
ta thu duoc mién bac bo bén trai:
X -, )0
W, = T:%; T <—t,(n-1) (4.10)
X

L Hy: p=
e Cip gia thuyét thong keé : { o- B Ho
Hpi: po# g

Véi mirc y nghia o cho trude tim duoc hai gia tri téi han t , (n—1) va t (n-1) sao
-2 a2
2 2

cho

P(TeWa|HO):P(T<t o (n—l)j+P(T >ta(n—1)J

1-—=
2
=P[T<—ta(n—l)J+P[T>ta (n—l)J
2 2
:P{|T|>ta (n—l)J:oL
2
ta thu dugc mién bac bo hai phia:
(R-1o)m
W, =¢T=—-——:[T| > t, (n-1) 4.11)
Sx 5

Tur mdt mau cu thé (Xl,Xz,...,Xn) va tinh gid tri quan sat cua tiéu chuan kiém dinh:

_ (X

- Néu T, € W, thibac bo Hy, thira nhan H,.

va so sanh vo1 W, dé ket luan:

- Néu T, ¢ W, thi chua c6 co s¢ dé bac bé H,,.
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Vi du 4.5. Thu hoach thur 41 thtra ruong tréng lua, tinh dugc nang suét trung binh 39,5
ta/ha va d6 1éch chudn mau hiéu chinh 1,2 ta/ha. Truéc day, giéng la nay cho nang suét
39 ta/ha. Véi mitc y nghia 5%, c6 thé cho ring niang suat lta d ting 1én hay khong?
Biét rang nang sut la 1a bién ngiu nhién tuan theo quy luat chuan.

Giai

Goi X 1a nang suat laa, X ~ N(u,cz )

Tacod: n=41; X =39,5; Sy =1,2

Day 1a bai toan kiém dinh gia thuyét vé tham sb p cua bién ngiu nhién phan
phéi chuén khi chwra biét phuong sai tong thé.

Xét gia thuyét H,: “Nang sut lGa trung binh khong ting”, nghia 14 ta c6 bai toan
kiém dinh

Hy: p=39
Hp: n>39

Néu gia thuyét H, dung thi ta co thong keé

(K-

X

T= ~St(n-1)

Thay n=41; X =39,5; Sy =1,2, taco

- (39,5-39)V41 _ 2 667
1,2

Véi mire ¥ nghia o.=5% =0,05. Ta c6 t, (n—1)=tgys(40)=1,645.
Mién béc bo: W, =(1,645;+x)
Do T, € W, nén bac bo H,. Vay véi mirc y nghia 5%, nang suat ltia trung binh da

tang 1én.
Vi du 4.6. Mot may dong géi cac san pham c6 khdi lugng 1kg. Nghi ngd may hoat dong
khong binh thudng, ngudi ta chon ra mdt mau ngiu nhién gom 100 san pham thi thiy

nhu sau :

Khdilwong | 0,95 0,97 | 0,99 | 1,01 | 1,03 | 1,05
S6 gbi 9 31 40 15 3 2

Véi mirc y nghia 5%, hiy két luan vé nghi ngd trén.
Giai
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Goi X (kg) 12 khdi lwong mot goi san pham
T s6 liéu cia mau, ta co trung binh mau: X =0,9856, do léch chuan miu c6 hiéu
chinh: Sy = 0,021, cd mau: n =100.

Xét gia thuyét H,: “may hoat dong binh thudng”, nghia Ia ta c6 bai toan kiém dinh
H:p=l
Néu gia thuyét H, dung thi ta co thong keé

T=

M ~St(n—1)
X

S

Véi mire § nghia 5%, ta 6 t,, (n—1) =ty ,5(99)=1,96.

DR

Mién bac bo : W, =(-o0; —1,96)U(1,96; + ).
Vi sb liéu trén, ta duoc

_(0,9856-1)\100

. -6,86
q 0,021

Do T, € W, nén ta bac bo H,. Vay voi mirc y nghia 5%, may hoat dong khong binh
thuong.

Vi du 4.7. Quan sat s hoa hong ban ra trong mot ngay cia mot cira hang ban hoa sau
mdt thoi gian, nguoi ta ghi duoc s6 liéu sau :

S6 hoa hong (doa) 12 [13 |15 [16 |17 |18 |19
SO ngay 302017 7 13 |2 |1

Sau khi tinh toan, 6ng chu ctra hang néi rang néu trung binh mot ngay khong ban
duoc 15 doa hoa thi chéng tha dong cura con hon. Dya vao sb liéu trén, anh (chi) hay két
ludn gitip 6ng chu ctra hang xem c6 nén tiép tuc ban hay khong & mirc y nghia 5%.

Giai
Goi X (d6a) la s6 hoa hong ban ra trong mot ngay

Taco py=15; X=15,4; Sy =1,871; n =25.
Xét gia thiét H, : “nén ban tiép”, ta c6 bai toan kiém dinh
{Ho Cp=py =15
Hy:u<py=15
Néu gia thuyét H, dung thi ta c6 théng ké
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T

=M~St(n—l).
Sx

Véi mirc y nghia o.=5% = 0,05. Taco t, (n—1)=tys(24)=1,711
Mién bac bo : W, =(-o0; —1,711).

o

Thé c6 p, =15 X =15,4; Sy =1,871; n =25 vao, taco

_(15,4-1515
as 1,871

=1,07

Do T, ¢ W, nén chua du co so bac bo H,,. Vay voi mic y nghia 5%, 6ng chu nén tiép

tuc ban.

4.3. Kiém dinh gia thuyét vé ty 1é

Gia str trong tong thé bién ngiu nhién X ~ B(l,p) , voi tham s p. Néu chua biét

p, song c6 thé cho rang gia tri ctia n6 bang p, thi duara gia thuyét thong ké.
Hy:p=po

Dé kiém dinh gia thuyét trén, tir tong thé 1ap mau ngau nhién kich thude n:
(Xl,Xz,...,Xn)

Chon tiéu chuan kiém dinh:

(f ~Po ) Vn

Po(l_Po)

(4.12)

Néu gia thuyét H,, dung thi ta c6 théng ké&: Z ~ N(0,1). Do d6 véi mic ¥ nghia o cho
trude, cac mién bac bo W, dugc xac dinh nhu sau:

Hy: p= py

e Cip gia thuyét thong keé : {
Hi: p> po

Mién bac bo bén phai:

w ={z (f=po)Vn za} (4.13)

’ Po(l—Po),

Hy: p= py

e Cip gia thuyét thong keé : {
Hi: p<po

Mién bac bo bén trai:
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W=z L0 7 oy, (4.14)
p (l_po)

A ] A Hy: p=

e Cap gia thuyét thong ke : { 0- P~ Po
Hi:p # po
Mién béac bo hai phia:

Wa = Z:m; Z] > z,, 4.15)

pO(l_Po)
(£=py)vn.

Tor mot mau cu thé va tinh gia tri quan sat: Z ;= va so sanh vo1 W, dé

Po (1 ~Po )
két luan.
- Néu Z,, € W, thibac bo H,, thira nhan H,.
- Néu Z ¢ W, thi chua c6 co s¢ dé bac bé H,,.
Vi du 4.8. Thong ké 10000 tré so sinh & mot dia phuong, nguoi ta thiy 5080 bé trai.
Hoi ty 1¢ sinh con trai c6 thuc su cao hon ty 1¢ sinh con gai khong? Cho két luan véi
muc y nghia 0,01.
Giai
Goi X 1a s6 con trai, X ~ B(L;p)

Ta c6: n =10000; k=5080—>f=ﬂ=0,508
10000

C o Hy:p=p,=0,5
Cap gia thuyét thong ké: 0 P=Po
H, :p>py,=0,5

Néu gia thuyét H, dung thi ta co thong keé

(f_po)\/H N

Po (I—Po)

N(0,1)

1-2a

Véi muce ¥ nghia a.=1%=0,01. Tacé ¢,(C) = =0,49 > C=2,33

Mién bac bo: W, =(2,33; + ).
Thay Ta c6: n =10000; f =0,508; p, =0,5. Ta cod

(0,508—0,5)\/10000

7 = ~ 1,6
- J0,5.0,5
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Do Z, ¢ W, nén chua du co s6 bac bo H,. Vay voi muc y nghia 1%, ty 1¢ sinh con

trai thyc su cao hon ty 1€ sinh con gai.

Vi du 4.9. Trong mot ving dan cu c6 18 bé trai va 28 bé gai mic bénh B. Hoi rang ty 16
nhiém bénh cta bé trai va bé gai c6 nhu nhau khong ? (két ludn v6i ¥ nghia 5% va gia st
rang s6 luong bé trai va bé gai trong ving tuong duong nhau, va rat nhiéu ).

Giai

Ta c6: n =46; k:18—>f=%=0,391

Xét gia thuyét H,: “ty 1& mac bénh B ciia bé trai va bé gai 1a nhu nhau”, nghia 1a ta c6
bai toan kiém dinh

Hy:p=py,=0,5

H,:p#p,=0,5

Néu gia thuyét H, dung thi ta co thong keé

(f_po)\/H

Z:—NN(O,I).
\/Po(l—Po)
Thay n =46; f =0,391; p, =0,5,ta co :

_(0,391-0,5)1/46
® J0,5-0,5

-1,48.

V6i mirc y nghia o.=5%=0,05. Taco ¢,(C)= =0,475—>C=1,96

l-a
2
Mién bac bo: W, =(—00;—1,96) U(1,96; + ).
Do Z, & W, nén chua du co so bac bo H,, vay voi muirc y nghia 5%, ty 1¢ méc bénh B
cta bé trai va bé gai la nhu nhau.
4.4. Kiém dinh gia thuyét vé phwong sai
Gia sir trong tong thé, bién ngiu nhién géc X phéan phdi N(u,cz) v6i o2 chua biét
song c6 co so dé gia thiét rang gia tri cia nd bang 0(2). Nguoi ta dua ra gia thuyét:
H: o’ = 6(2)
Pé kiém dinh gia thuyét trén, tir tong thé 1ap mau ngau nhién kich thude n:
(X, X5, X,)
va chon tiéu chuin kiém dinh.
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Q=—7F— (4.16)
Néu gia thuyét H, dung thi ta co thong keé

2
Q=%~x2(n—l)
)

Do d6 v6i mirc ¥ nghia o cho trude, tiy thudc vao gia thuyét dbi H,, mién bac bo W,

duoc xay dung nhu sau:

L 2_ 2
. - e Je A HO' G =6
e Cap gia thuyét thong ke :
H;: c*> Gg
Mién bac bo bén phai:
n—1)S3
Wa={Q=¥; > Xi(n—l)} (4.17)
Go
< .o £ HO 02: GS
e (Cap gia thuyet: 5
H;: 6°<gcj
Mién bac bd bén trai:
n-1)S3
W, ={Q MU 02) < x%a(n—l)} (4.18)
0

e Cip gia thuyét thong keé : 5 5
H;: ¢ # o

Mién bac bé hai phia:
n—-1)S2
W, = {Q :(G#; 1’ < Aiap@—1) hoacy® > y7,(n —1)} (4.19)
0

Tir mot mau cu the (X;,X,,....X, ) va tinh gid tri quan sat cua tiéu chuan kiém dinh:

(n—l)S§< \ . . X 1. 44 1oi A
Q = — Vvaso sanh v61 W, dé két luan:
Go

- Néu Q, € W, thibacbo H,, thira nhan H,.

- Néu Qg ¢ W, thi chua ¢6 co s& dé bac bo H,.
Vi du 4.10. Dé kiém tra do chinh xdc ctia mot may ngudi ta do ngiu nhién kich thudc
cta 15 chi tiét do may do san xuat va tinh duoc S =14,6. V&i mirc y nghia 1% hiy két
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ludn may dé c6 hoat dong binh thuong khong, biét rang kich thude chi tiét 1 bién ngiu
nhién phan phdi chuan c6 phuong sai theo thiét ké 1a o’ =12.
Giai
Goi X 1a kich thuéc chi tiét do may d6 san xudt, X ~ N(u, o’).
Tacéd: n=15,8% =14,6; 55 =12
Pay la bai toan kiém dinh gia thuyét thong ké vé tham s o’ cua bién ngau nhién phan
phéi chuan.
= 2 £ A A HO: 62: 12
Céap gia thuyét thong keé:
H: 6°>12
Néu gia thuyét H, dung thi ta co thong keé
n-1)s?
Qz( 2) =~y (n-1)
Go
Thay n =15, S% =14,6; ¢ =12. Ta co

14.14,6
Qqs =

=17,033

Véi mire ¥ nghia 1%, ta c6 xo (n—1) =y o (14) = 29,141

Mién bac bo: W, = (29,141;+wo).

Do Q, # W,, nén chua ¢6 co s¢ dé bac bo Hy, ¢6 thé néi may méc van lam viéc binh
thuong.

4.5. Bai toan so sanh

4.5.1. So sanh hai trung binh p, va p ciia hai tong thé

Dé so sanh trung binh cta hai tong thé thoa phan phdi chuin va dya vao hai mau
quan sat doc lap lay tir hai tong thé nay,

X1 Xgee X X; ~ Ny, 0%)5 Y1, Yoo Y3 Yy ~ N(py, 063).

Pé so sanh hai trung binh LUy Va Ly
Trong d6 py va py chua biét song c6 co s dé gia thiét rang gia tri clia chiing bang
nhau, ngudi ta dua ra gia thuyét Hy:pg =py. T tong thé rat ra hai mau ngiu nhién
doc 1ap kich thuéc n va m. (Néu X va Y khong c6 phan phdi chuan thi yéu cau hai

kich thuéc mau n va m 16n hon 30).

136



4.5.1.1. So sanh hai trung binh py va p, ciia hai tong thé néu di biét 6%; o3

Chon tiéu chuan kiém dinh:

X-Y)-(ux -

(X=Y) (i wv) (4.20)

2 2
\/GX L Oy

n m

7=

Néu gia thuyét H, dung thi ta co thong keé

2 2
ox , Oy
n m

Céac mién bac bo muc o c6 dang:

. H,: =
e Cap gia thuyét: { o Bx ~Hy
Hpio ux > py
Mién bac bé bén phai:
Wiz 22Y .5, (4.21)
o 2 2 o
ox 4+ %y
n m
oz H,: =
e Cip gia thuyét thong keé : { o- Bx = Wy
Hir ux < py
Mién béc bo bén tréi:
W, ={Z= z(_Y —: Z< -z, (4.22)
Ox 4 Sy
n m
o H,: =
e Cap gia thuyét thong keé : { o- Bx = Hy
Hio ux # Wy
Mién bac bé hai phia:
X-Y
Ox 4 O
n m



X-Y

Tur mot mau cu the va tinh gia tri quan sat: Zy = T va so sanh vo1 W, dé
o c
x 4 Oy
n m
két luan.

- Néu Z,, € W, thibac bo H,, thira nhan H,.
- Néu Z, ¢ W, thi chua c6 co s¢ dé bac bé H,,.
4.5.1.2. So sanh hai trung binh p, va py ciia hai tong thé néu chwa biét o3 ; o3

Chon tiéu chuan kiém dinh:

(X-Y)-(ux —nv)

7 - (4.24)
Sk . Sv
+
n m
Néu gia thuyét H, dung thi ta co thong keé
z:%w N(0;1) v6i n, m>30
Sx 4 Sy
n m
Céac mién bac bé muc o c6 dang:
g H,: =
e Cap gia thuyét thong keé : { o- Bx = Hy
Hio ux >y
Mién bac bo bén phai:
W, =1Z= XY 02>z, (4.25)
S% . S%
X 4 2y
n m
H.: =
e Cip gia thuyét thong keé : { o- Bx = Hy
Hipy < py
Mién béc bo bén tréi:
W, =1Z= XY D Z< -z, (4.26)
Sk . S%
X 4 2y
n m
H.: =
e Cip gia thuyét thong keé : { o- Bx = Hy
Hi: px # py



Mién bac bo hai phia:

W, =1Z= Z(_Yz 2|2 > 2y, (4.27)
Sx | Sy
n m
A , X-Y . 5
T mQt mau cu thé va tinh gia tri quan sat: Zy = . — Vaso sanh vo1 W, dé
Sx 4 Sy
n m

két luan.
- Néu Z,, € W, thibac bo H,, thira nhan H,.
- Néu Z, ¢ W, thi chua c6 co s¢ dé bac bé H,,.
Vi du 4.11. Két qua diém thi mon xac suat thong ké ctia hai 16p A va B nhu sau:
Lop A: n=64; X =73,2; Sx =118,81
Lép B: m=68; Y = 76,6; Sy =125,44n,
Véi mirc ¥ nghia 5%, c6 thé cho rang két qua diém thi trung binh cta 16p B cao hon
16p A duoc khong, biét rang két qua diém thi 13 bién ngiu nhién phan phéi chuan.
Gidi
Goi X va Y lan luot 1 két qua thi caa hai 16p A, B.
X ~ N1y, 0% ); Y~N(py,o% )
Cip gia thuyét thong keé :
Ho: ux = Ky
{Hﬁ Hx < Hy
Néu gia thuyét H, dung thi ta co thong keé

ZzﬁwN(O;l)

EE]
n m

Thay n = 64; X =73,2; S =118,81 va m = 68; Y = 76,6; S = 125,44, ta c6

_ 73,2-76,6 ~ ~1,7673

& \/118,81+125,44
64 68
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1-2a

Véi mire y nghia o =5% = 0,05, tacod ¢, (C) = =0,45—>C=1,64
Mién bac bo: W, =(—0; —1,64).

Do Z, € W, nénbac bé H, vay véi muc y nghia 5%, két qua diém thi trung binh ctia

16p B cao hon 16p A.
Vi du 4.12. Nguoi ta cin tré so sinh ¢ hai khu vyc thanh thi va nong thon, thu dugc két
qua nhu sau:

Khu vuc S6 tré duge can | Trong luong trung binh | Phuong sai

Nong thon 2500 3,0 200

Thanh thi 500 3,1 5

Véi mirc y nghia 1%, c6 thé coi trong luwgng trung binh ciia tré so sinh ¢ hai khu vuce
bang nhau duoc hay khong?
Giai
Goi X va Y lan luot 13 trong lugng cta tré so sinh nong thon va thanh thi.
X ~ Ny, 0% ); Y~N(py,o% )
Taco: n=2500; X =3;S% =200 va m=500; Y =3,1; S5 =5

Hoo ux =y

Cip gia thuyét thong keé : {
Hio ux # Wy

Néu gia thuyét H, dung thi ta co thong keé

ZzﬁwN(O;l)

S, sv
n m
Thay n =2500; X =3; S =200 va m=500; Y =3,1;S3 =5, tacd

L 30-31 o

2500 500
Vi muc y nghia o.=1% = 0,01, taco ¢,(C)= I—Ta =0,495 > C=2,58
Mién bac bo: W, =(—0; —2,58)U(2,58; + ).
Do Z, ¢ W, nén chua du co s6 bac bo H,, vay véi muc ¥ nghia 1%, trong lugng cua

tré so sinh ndng thon va thanh thi 1a nhu nhau.
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4.5.2. So sanh hai ty 1§ py va py ciia hai tong thé
Pé so sanh ty 1¢ cta hai tong thé, ta cling dwa vao cac ty 1¢ 1dy ra tir hai mau quan
sat doc 1ap tir hai tong thé nay,
X5 X5 X3 Y, Yo, Yo,

. L . I < 3 ;
trong do X;,Y; chi lay cac gia tri la 0 hay 1. Khi do, fy = _ZXi la ty 1€ (tan suat) cua
n

i=1
x 1 & \ . x
mau X va fy =—>"Y; laty I¢ (tan suat) cia mau Y.
=
Dé so sanh hai ty 1¢ py va py. Néuty I¢ py va py chua biét song c6 co s& cho
rang gia tri ctia chung bang nhau, ta dua ra gia thuyét H,:px =py.-Tu tong thé rat ra hai
mau kich thuéc n, m va chon tiéu chuan kiém dinh:

(fx _fY)_(Px _PY) (4.28)

) \/pX(l_pY)+pY(1_pY)

Néu gia thuyét H, ding thi ta co thong keé
fx —fy

el

p chua biét nén duoc thay bang wéc luong ciia né 1a

~N(0;1) véi n,m>30 (py =py =p)

f nfy + mfy

n +m
Cac mién bac bo mirc o duoc xac dinh nhu sau:
Hoy: px =py

e Cap gia thuyét thong ké : {
H;: px >py

fX _fY

. 7
\/f(l—f)(:ﬁ;lj

Hy: px =py
Hy: px <py

(4.29)

Mién bac bo: W, =17 =

e Cap gia thuyét thong ké : {

141



fX - fY

Mién bac bo: W, =17 = 0 Z < -z, (4.30)
1.1
f(1-f) —+—
Jro-n(2-1)
L H,: =
e Cip gia thuyét thong keé : { o- Px =Py
H;: px #py
Mién bac bo: W, =47 = fx —fv NV (4.31)
1.1
f(1-f) —+—
Jra-n 2]
fX_fY

va so sanh véi

T mot mau cu thé va ta tinh gia tri quan sat: Zy =

\/f(l—f)(lllJrILj

W, dé két luan.

- Néu Z, € W, thibac bo H,, thira nhan H,.

- Néu Z, ¢ W, thi chua c6 co s¢ dé bac bé H,,.
Vi du 4.13. Bénh A c6 thé dugc chita khoi bang 2 loai thude H va K. Ngudi ta dung thir
thudc H cho 250 bénh nhan thay 210 ngudi khoi bénh va dung thir thude K cho 200 bénh
nhan théy 170 nguoi khdi bénh. Co thé cho rﬁng hi€éu qua chira bénh cua thube K 1a cao
hon thubc H khong véi mirc y nghia 0,05.

Gidi
Goi py, py lan luot 13 ty 18 bénh nhan khoi bénh khi ding thude H va K

Tacé: n=250; 1 = &=0,84; m = 200; fy = ﬂ=O,85
250 200

nfy +mfy 210+170 38
n+m 2504200 45

Ty 1€ chung: f =

Hy: px =py

Cip gia thuyét thong keé: {
Hi: px <py

Néu gia thuyét H, dung thi




Thay n =250; f; =0,84; m =200; f;, =0,85; f:%' Ta co

7. - 0,84-0,85 o
Ly
45 45 )\ 250 200
o - , 1-2a
Vi muc y nghia o.=5% =0,05, taco ¢,(C)= =0,45 > C=1,64

Mién béc bd: W, =(—o0; —1,64).
Do Z, ¢ W, nén chua c6 co so dé bac bo H,, khong thé cho rang hiéu qua chita khéi
bénh cua thube K 1a cao hon thude H.
4.5.3. So sanh hai phuong sai 6% va o3 ciia hai tong thé
Dé so sanh phuong sai cta hai tong thé thoa phan phdi chuan, ta dwa vao hai mau

quan sat doc 1ap 14y tir hai tong thé nay,
X X X3 X~ N1y, 0% )5 Y3 Yo Vi3 ¥ ~ Ny, 0% ).
Néu chua biét Gg( va 0% nhung ¢6 co s dé cho rang gia tri ciia chung bang nhau thi
ta dua ra gia thuyét H,: 67 = o%.
Dé kiém dinh gia thuyét trén, tir hai tong thé rit ra hai mau ngau nhién doc 1ap kich

thudc n, m.

Chon tiéu chuan kiém dinh:

2 2
F =X (4.32)
Sy .o
Néu gia thuyét H,, dung thi ta c6 thong ké
q2
_5x .
F = F(n—l,m—l)
Y
Cac mién bac bé mirc o duoc xac dinh nhu sau:
s H,: 6% =03
e Cip gia thuyét thong keé : on TX Y
H;: Gf( > c%{
, S2
Mién bac bé: W, = FZS—;(; F>f,(n—1Lm-1) (4.33)
Y
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C Rl 2
H,: ox =0y

2

e Cip gia thuyét thong ké :
H,: Gi # Oy

Mién bac bo:

2
Wa:{ zz—g;F < fi_gp(n—-Lm-)l; F >fu/2(n—1;m—1)} (4.34)
Y

2
<\ A X A N g by . , S \ ’ e A A A
Ttr mdt mau cu thé va tinh gia tri quan sat: Fis =—§< va so sanh vo1 W, dé ket luan.
Y

- Néu F e W, thibac bo H, thira nhan H,.

- Néu F ¢ W, thi chua c6 co s¢ dé bac bé H,,.
Vi du 4.14. Mot giéng lta duoc gieo cdy o hai ving A va B. Khi thu hoach thtr & mdi
vung 41 diém, ta thu dugc két qua sau :

Vung A : nang suét trung binh 40 ta/ha; o I¢ch chuan 1,5 ta/ha;

Vung B : ndng suét trung binh 39,7 ta/ha; d¢ 1éch chuan 1,2 ta/ha.

Véi muc y nghia 5%, co thé cho réng, dd 6n dinh vé nang suat & hai vung la nhu
nhau hay khong? Gia st ning suét lta phan phéi theo quy luat chuan.

Giai
Goi X 1a nang suit lta ving A: X ~ N(ux,cé)

Y la nang sut laa ving B: Y NN(MY,G%)

Taco: n=41;S% = (1,5)° =2,25; m=41; S =(1,2) = 1,44

L2 2
Hy: o =05y

2

Cip gia thuyét thong ké:
H;: ('5%( # Oy

Néu gia thuyét H,, dung thi ta c6 thong ké

g2
F=—X~F(n-1;m-1I)
Sy

2,25

Thay 8§ =2,25; S3 =1,44, ta dugc Fy, = =1,3625

V61 mic y nghia o =5% =0,05 suy ra gia tri té1 han

1 1
f9,025(40;40) 1,88

f0,025(40;40) = 1,88 ; £ 975(40;40) = 0,53
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Mién bac bo: W, =(—0; 0,53)U(1,88; + )
Do F, ¢ W, nén chua c6 co s¢ dé bac bo Hy), co thé cho rang ning suit lua & hai ving

6n dinh nhu nhau.

Vi du 4.15. Quan sat stic nang cua bé trai (X) va bé gai (Y) luc so sinh (don vi gam), ta

c6 két qua
Khdi lugng  [3000-32003200-3400 | 3400-3600 | 3600-3800 | 3800-4000
S6 bé trai 1 3 8 10 3
S6 bé gai 2 10 10 5 1

So sanh cac phuong sai tong thé. Két luan v4i mirc ¥ nghia 5%.
Giai
Ttr s6 liéu cta mau, ta co
n =25, S} =40266,67, m =28, S}, =37407,41
Ta xét bai toan kiém dinh
H,: Gi = Gf{
{Hl : Gi > ci
Néu gia thuyét H, dung thi ta c6 thong ké

g2
F=—§~F(n—l,m—l).
Sy

40266,67 L076

9

Thay S} =2,25; S3 =1,44, ta dwoc F, = 7207 41

Vi mire y nghia o= 5% = 0,05 suy ra gia tri toi han £, (s(24; 27) = 1,89
Mién bac bo: W, =(1,89; + )
Do F, ¢ W, nén chua du co s6 bac bo H,, vay voi mirc y nghia 5%, phuong sai nhu
nhau.
4.6. Ki¢m dinh phi tham so
4.6.1. Kiém dinh vé tinh doc lap
4.6.1.1. So sanh b sb li¢u quan sat véi bo so liéu ly thuyét.

Trong trudng hop ndy, véi mot bd sd liéu quan sat,

N, Ny, ooy Np,

ta can so sanh n6 voi bo so ligu 1y thuyét
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Ni, N3, .y NI,
trong d6 bo s6 liéu 1y thuyét nay duge tinh theo quy lut phan phdi cac pham tru trong
téng thé cho trude.
Ta m6 hinh kiém dinh sau
H,: Céc bd s6 liéu quan sat va ly thuyét giong nhau
& {Hl : Cac bd so6 liéu quan sat va 1y thuyé&t khac nhau
(NN (NN (NN (NN

Q= - + ot U 435
D N N N

T

thi phan phéi x4c suét ciia Q cho boi :
Q~y’ (r - 1), néu khong c6 tham s nio can wdc lugng trong qua trinh tinh céc
s6 lidu 1y thuyét.
Q~y’ (r—-k-1), néu c6 k tham sb can udc luong trong qua trinh tinh cac sb liéu
Iy thuyét. Ching han, néu ta can udc lugng trung binh téng thé p, thi Q ~ > (r— 2);
néu ta can udc lugng ca trung binh lan phuong sai téng thé (u;cz) thi Q ~ x2 (r - 3).
b. Vi nguy co sai lam o, hay d6 tin cdy y=1-a, cho trudc, ta tim dugc khoang tin
cay [0,C] cho Q.
c. Tinh gia tri cu thé cta Q.
d. So sanh Q v6i1 khodng tin cay :
Q>C:bacbo H,
Q < C: chép nhan H,.
4.6.1.2. So sanh cac bd s6 liéu quan sat véi nhau.

Trong truong hop ndy, ta so sanh k bo sd liéu quan sat

Nl,l’ N1,2’ cesy N

1r>

N271, N2,2, ceey N27r,...,
Nk,l’ Nk’z, ceey Nk

e

v61 nhau ma nguoi ta con goi la so sanh cac so6 liéu trong mot bang :

P.tru 1 P. tru 2 P.trur

Bé 1 Nl’l Nl’z s Nl

I
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Bé 2 Nz,l N2,2 s N27r

Bé k Nk,l Nk,z cee Nk,r .

Nguoi ta quy bai todn so sanh k bd s6 li€u nay véi nhau (modi b so6 liéu gom r pham
tru) bang cach coi n6 nhu 1a mot bd so li€u gobm k xr pham tru va so sdnh n6 véi mdt bod
s0 liéu ly thuyeét.

Mubn vay, ta thanh lap cac téng hang va téng cOt nhu sau

P.tral | P.tru2 Ptrar | %
Bj 1 N, N, N, H,
Bj 2 N, N, N,, | H,
Bo k Ny Nis N | Hy
> C, C, C, N

trong do

r
H,; = ZNi,j la tong s0 soO li€u quan sat cia b thtr i (hang thir i), voi i=12,....k.
j=1

k
C; =ZNi’j la tong sO sO li¢u quan sat cua pham tru tha j (cot tha j), véi
i=1

j=12,..,1.

k k 2 r r

N=>H; =) >N;;=>C;=> >N, latong so toan bo s6 li¢u quan sat. Khi
i=1

r
i i=1 j=I = =1 i=l

do, néu k bd so6 li€u nay 1a nhu nhau, thi

2> 1A 5 , \ A A 1x C
ty 1€ cua cac pham tru 1 trong tong thé 1a p, = Fl’
> 1A r \ A A 1x C2
ty 1€ cta cac pham tru 2 trong tong thé 1a p, = F’
A . 2 2 1 C,
ty 1€ cua cac pham tru r trong tong thé 1a p, = N

Tur d6, ta xdy dung duge bo s lidu 1y thuyét gdm kxr sb hang liét ké trong bang
nhu sau
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P.trul P.tru 2 P.trur

A / / /
Bo 1 Ny, N, Ny,

N / / /
Bo2 Ny, N3, Ny,
Bo k Ny, N, Ni,

trong do
C.xH

Chu ¥ rang khi d6, ta ding thong ké

r  _N/.
oosy MuN) 436)

/
i=] j=I Ni;

2

va vi trong qua trinh thanh 1ap bo sb liéu ly thuyét, ta da udc lugng k +r—2 ) hang nén
ta c6 mé hinh kiém dinh sau
H,: Céc bd s6 liéu quan sat va ly thuyét giong nhau

& {Hl : C4c bo s6 lidu quan sat va ly thuyét khdc nhau

Néu H, ding thi Q ~ Xz[er—(k+r—2)—1] Exz[(k—l)x(r—l)].
b. Véi nguy co sai lAam o, hay d¢ tin cdy y=1-a, cho trudc, ta tim dugc khodng tin
cay [0,C] cho Q.
c. Tinh gia tri cu thé cua Q.
d. So sanh Q voi1 khodng tin cay :

Q>C :bacbo H,,

Q< C : chép nhin H, .
Chuy :

i) Cong thirc tinh Q néu trén con co thé viét lai thanh

i1 o1 Hi %

)
Q=Nx ZZ—’JC—l :
J

ii) Truong hop ta so sanh hai bang sb liéu nhung lai so sanh timg cip s lidu véi

nhau. Chang han, véi hai bang so li¢u
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X, X, X

Y, Y, Y,

ta khong phai ta so sanh hai b s6 liéu v&i nhau ma 1a so sanh sy sai khac cta tung cap )
lidu xem no c6 ¥ nghia khong. Do vay, ta xét hidu sb
D, =X;-Y,,v6i1=12,..,n.

Khi d6, gia thiét H, : “Hai b s liéu gidng nhau timg cap”

dugc thay bang
H, : “trung binh cua bo s6 lidu D, béng 07,

va ta nhan dugc bai toan so sanh trung binh (cia mdt bo ) li¢u) véi mot ) (sé 0).

Tém lai, ta 6 md hinh cho bai toan so sanh hai bd s6 liéu tung cdp nay nhu sau
Lap hiéu sb tung cdp cua hai b s6 litu D=X-Y.

H, : Hai bo s6 liéu giong nhau tiing cip
{Hl : Hai b s6 liéu khéac nhau tirng cip
va ta nhan dugc gia thiét twong dwong
{HO ‘up =0
H,:pp#0

Vi du 4.16. C6 mot 16 hang ma nguoi giao hang cho biét ty 1¢ hong 0,10; thi pham 0,30;
dat 0,40; t6t 0,20. Ta kiém tra mot sb truong hop théy co 25 san phém héng; 50 tha
pham; 50 san pham dat; 25 san pham tét. Hoi rang 161 ngudi giao hang néi co dang
khong ? ( két luan véi o =5%)
Giai

Ta c6 bai todn kiém dinh

H, :nguoi giao hang néi ding
: {Hl :nguoi giao hang néi khong ding

Ta c6 bang phan phdi tin s6 quan sat

Hoéng Thir pham dat t6t
25 50 50 25

Néu H, dung, thi trén tong s6 150 san pham kiém tra, ta duoc bang tan sb 1y thuyét

Hong Thir pham dat tot
0,1x150=15 | 0,3x150=45 | 0,4x150=60 | 0,2x150 =30

va khi do
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voi N, 1a sb liéu quan sat va N/ 1a s6 liéu Iy thuyét.
b) Véi nguy co sai lam o =5%=0,05, ta c6 C =y (s(3)=7,815.
¢) Thé céc s6 liéu quan sat va Iy thuyét vao biéu thuc (1), ta nhan duge Q =9,7222
d) Ta c6 Q=9,7222>C=7,815. Do do, ta tir chdi H,, nghia la nguo1 giao hang

no61 khong diang.
Vi du 4.17. Quan sat ngiu nhién mét s6 truong hop trong 3 16 thude (rat nhiéu), ta ghi
nhan duoc
Tot Tam dung Hong
Lo A 125 52 23
L6 B 117 61 22
Lo C 178 97 25

Hoi rang chét lugng ctia 3 16 thude c6 nhur nhau khong ? Két luan véi mirc ¥ nghia 5%.

Gidi
Ta co
Tét Tam dung Hong Tong
Lo A 125 52 23 200
Lo B 117 61 22 200
Lo C 178 97 25 300
Tong 420 210 70 700
Xét bai toan kiém dinh

H, : Chat lugng ba 16 nhu nhau
H, : Chat lugng ba 16 khdc nhau

Néu H, dang thi

125+117+178

P(tot) = 0,6,
700
P(tam) = w = 0’3 , va
700
P(héng) = 22722125 4.
700
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Khi d6, bang phan phdi tan s6 1y thuyét phai 1a

Tét Tam dung Hong
Lo A 0,6x200=120 | 0,3x200=60 | 0,1x200 =20
L6 B 0,6x200=120 | 0,3x200=60 | 0,1x200 =20
Lo C 0,6x300=180 | 0,3x300=90 | 0,1x300=30

Do khac biét gitta quan sat va 1y thuyét 1a
25 64 9 9 1 4 4 49 25
+—+ — =

N2
Q:Z(N ND)” _ b —F—F—+—==3,42,
N’ 120 60 20 120 60 20 180 90 30

Néu H, dung thi Q~x*[(3-1D3-1)]=%>(4), véi mic ¥ nghia o =5% =0,05, ta co
C=7%g,0s(4)=9,488. Vi Q< C, ta chép nhan H,, nghia 1a 3 16 thudc nhu nhau.

Chii y : Ta c6 thé thanh 1ap truc tiép bang phan phdi tan s6 1y thuyét nhu sau

Tot Tam dung Hong Tong
Lo A 420x200 | 210x200 70x 200 200
700 700 700
Lo6B 420x200 | 210x200 70 200 200
700 700 700
Lo C 420x300 | 210x300 70x 300 300
700 700 700
Tong 420 210 70 700
Hon nira, ta c6 thé dung tryc tiép cong thirc
2 2 2
125 52 25
Q=700 (125) (52) + (25) ~1]=3,42.
200x420 200x210 70x300

Vi du 4.18. Trong mot cong ty, nguoi ta chon ngau nhién 1000 cong nhan va theo ddi sb

ngay nghi ctia ho trong mot nam. Két qua thu duoc :

Gi6i tinh Nir Nam
S6 ngay nghi

0-5 300 500
5-20 80 70
> 20 20 30

Véi mirc y nghia 1%, hay kiém dinh gia thiét cho rang sy nghi viéc khong phu
thudc vao gidi tinh.
Giai
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Ta c6 bai toan kiém dinh
H, : Su nghi viéc khong phu thudc vao gidi tinh
H, : Su nghi viéc phu thudc vao gidéi tinh

Goi A la nir
P(A):w=0,4; P(K):w=o,6.
1000 1000
Khi d6, bang phan phdi tan s6 1y thuyét 1a
G101 tinh Nir Nam
S6 ngay nghi
0-5 320 480
5-20 60 150
> 20 20 50

Do khac biét giita quan sat va 1y thuyét 1a

N2
Q:Z(N N)? _400 400 400 400 . 0.
N 320 480 60 90

Néu H, dung thi Q~x*(3-1)2-1)=y*(2). Véi mic ¥ nghia o.=1%=0,01, ta c6
C=%50(2)=9,21. Vi Q>C, nén ta bac bd H,, nghia 1a sy nghi viéc phy thudc vao
gi61 tinh.

Vi du 4.19. Nghién ctru anh huong ciia hoan canh gia dinh d6i véi tinh hinh pham toi

cua tré em vi thanh nién, nguoi ta thu dugc.

Hoan canh gia dinh Bb hoic me | B6 me ly | Con ca bd
Tinh trang pham toi da chét hon me

Khong pham toi 20 25 13
Pham t6i 29 43 18

V61 muc y nghia 5%, c6 thé két luan 1a hoan canh gia dinh cua tré em doc lap voi
tinh trang pham tdi hay khong.
Giai
Goi X : B6 hodc me d3 chét, Y : B6 me ly hén, Z : con ca bd me.
Ta c6 bai todn kiém dinh
H, : Hoan canh gia dinh doc lap véi tinh trang xa hoi
{Hl :Hoan canh gia dinh khong doc 1ap véi tinh trang xa hoi
Néu H, dung thi
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20+29 25+43 13+18

P(X) =

=0,331, P(Y) =

=0,459, P(Z) =

=0,209.

Ta ¢ bang phan phdi tan s 1y thuyét nhu sau

Hoan canh gia dinh | X Y Z

Tinh trang pham toi
Khong pham toi 19 27 12
Pham t0i1 30 41 19

Do khac biét giita quan sat va 1y thuyét 1a

N2
szw:L+i+i+i+i+L:O,468.
N’ 19 27 12 30 41 19
Néu H, dung thi Q~y*(2-1)(3-1)=%>(2), v6i mirc y nghia o =5%=0,05, ta c6

C= Xé,os (2)=5,991.ViQ<C,nénta chép nhan H,, nghia I hoan canh gia dinh doc lap

véi tinh trang pham t6i.
Vi du 4.20. Théng ké sb tai nan lao dong tai 2 xi nghiép, ta c6 cac s6 liéu sau :
Xi nghiép S6 cong nhan | S6 tai nan lao dong
A 200 20
B 800 120

Véi muc y nghia 5%, hay két ludn xem chét lugng cong tac bao vé an toan lao dong
tai hai xi nghiép trén c6 khac nhau khong?
Giai
Ta c6 bai toan kiém dinh
H, : Chat lugng bdo vé an toan clia xi nghiép la nhu nhau
{Hl : Chat luong bao vé an toan cia xi nghiép 1a khac nhau
Néu H, dung thi

200+ 800 20+120

P(cong nhéan)= =0,8772; P(tainan)=

=0,123.

Ta c6 bang phan phdi tan s 1y thuyét

Xi nghiép S6 cong nhan | S6 tai nan lao dong
A 193 27
B 807 113

Do khac biét giita quan sat va ly thuyét 1a
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2
/
(‘N‘N “0’5) _4205 4225 42,25 42,25

Q= N/ 193 27 807 113

=2.21.

Néu H, dung thi Q~y*(2-1)2-1)=y*(1), v6i mic ¥ nghia a=5%=0,05, ta co
C= xg,os (1) =3,841.Vi Q<C,nénta chép nhian H,, nghia la chét lugng bado v¢ an toan
lao dong cua hai xi nghiép 1a nhu nhau.
4.6.2. Kiém dinh vé tinh phu hop (hay vé luit phéan phdi)
Bai toan: Gia st ta can kiém dinh mot bién ngau nhién X xem bién ngau nhién X thuoc
phan phéi nao nhu: phan phéi Poisson, nhj thirc, siéu bdi, chuin,... Dua vao thong tin
trén mau, dua ra két luan voi mic ¥ nghia o
Giai quyét bai toan:
Budre 1. Phét biu bai toan kiém dinh

H,: X co6 luat phan phéi di cho

H,: X khong co luat phan phéi xac sudt nhu 1y thuyét H, da néu.
Buére 2. Tinh cac xéac suat

Goi P, = P(X X ) 1a x4c suat cia X tai gia tri x; néu X 1a bién ngau nhién roi rac va

J

trong truong hop X 14 bién ngau nhién lién tuc thi P, = P( <X<x, )

X115
Buére 3. Tinh gia tri kiém dinh
K
n —1; P s an A s £
Q= z voi k 1a s6 nhém tinh chat.

1 i
Budéc 4. Tim gia trj t6i han, C =y (k—1) trong bang Chi binh phwong.
Budre 5. Néu Q<C thi chép nhan H, va nguoc lai.
4.6.2.1. Kiém dinh v¢ lust phén phéi Poisson, P(p)

Vi du 4.21. Bém s6 hong cau X trong mdi 6 vudng ctia mot hong cau ké, ta ghi dugc
Luong hong cau o1 ]2|3]4|5]6|7]8]09
S6 6 3 08 1220201410 8 | 4 | 1

Hoi X c6 tudn theo phan phdi Poisson hay khong? Két luan véi muc y nghia 5%.
Giai
Bude 1. Bai toan kiém dinh

H,: X tuan theo luat phan phéi Poisson (v6i n =3 va p chua biét)
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H, : X khong tuan theo luat phan phéi Poisson.
Budc 2. Do p khong biét nén ta thay thé p bang udc lugng khong chéch cia nd 1a X

(X 1a trung binh s6 hong cau trong mau), ta c6
_ 1 do
i

_X4—', x=0,12,...

Néu H, ding thi X ~ P(4), ham xéc suat cia X 1a f(x)=e
X.

T ham xac suadt, ta co thé tinh duwgc xdc sudt mdi truong hop xdy ra

P, =e e k=0,1,2,... r0i suy ra tan sb ly thuyét ni/ =nP.

k 2

4 4 (% . <R . (Ill - anl )
Budc 3. Tinh gi4 tri kiém dinh: Q = E —
=1 ik

Vi s6 1an quan sat ¢ trudng hop X =0 va X =8, 9 qua bé, nén ta sat nhap vai cac truong

hop bén canh

Luonghongcau | <1[2 [3 [4 [5 |6 [>7
S6 6 11 |12 {20 {20 |14 |10 |13

Ta lap bang dé tinh cac gia tri nhu sau:

1 1
n;
Oval 11 0,09 9 0,4444
2 12 0,15 15 0,6
3 20 | 0,2 20 0
4 20 | 0,2 20 0
5 14 10,16 16 0,25
6 10 | 0,1 10 0
7,8va9 13 | 0,1 10 0,9
100 Q=2,1944

Budc 4. V6i mie ¥ nghia 5%, ta cd C =y 05(7-2)=11,07
Buéc 5. Ta c6 Q<C nén chua du co so bac bo H,. Viy v61 mic y nghia 5%, co thé

xem X la dai luong ngiu nhién c6 phan phdi Poisson.
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4.6.2.2. Kiém dinh v& lust phén phdi nhj thirc, B(n;p)
Vi du 4.22. San pham san xuét ra trén mot ddy chuyén ty dong dugc dong goéi mot cach
ngau nhién theo quy cach: 3 san pham/hdp. V&i mirc y nghia 1%, c6 thé xem sb san
pham loai I ¢6 trong hop 1a dai luong ngiu nhién c6 phan phdi nhi thirc hay khong? Biét
rang kiém tra ngiu nhién 100 hop ngudi ta thay c6 75 hop c6 3 san pham loai I, 20 hop
¢6 2 san pham loai I; 5 hop c6 1 san pham loai I va khong c6 hop nio c6 s san pham
loai I1a 0.
Giai
Budc 1. Goi X 1a s6 san pham loai I ¢6 trong 1 hop. Bai toan kiém dinh

H,: X tuan theo luat phan phéi nhi thire (voi n =3 va p chua biét)

H, : X khong tuan theo luat phan phdi nhj thirc.
Budc 2. Do p khong biét nén ta thay thé p bang udc luong khong chéch ciia n6 1a f (f1a
ty 1¢ san pham loai I ciia mau), ta c6

f_5:1420-2475-3
100-3

0,9
Vay P; = P(X =X j) duogc tinh theo cong thure:

P, =P(X=x,)=C{(0,9) (0.1)™"

, , ey 1R . S (ni_niPi)2
Budc 3. Tinh gia tri kiém dinh: Q = Z—
o B
Ta lap bang dé tinh cac gia tri nhu sau:
. . ! _ 2
X n | B | nj=np, (n;—n})
n;
0 0 0,001 0,1 0,1
1 5 10,027 2,7 1,96
2 20 | 0,243 | 243 0,76
3 75 10,729 | 72,9 0,06
Tong 100 Q=2,88

Budc 4. Véi mie ¥ nghia 1%, ta cd C =g, (4-1)=11,344
Budce 5. Ta c6 Q< C nén chua du co s¢ bac béo H,. Vay voi mic y nghia 1%, cé thé
xem s san pham loai I c6 trong hop 14 dai lwong ngiu nhién cé phan phdi nhi thic.
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4.6.2.3. Kiém dinh v& luat phan phéi chuén, N( },L,02>

Vi du 4.23. Quan sat sttc nang X (kg) cua mot nhdm ngudi, ta ghi lai dugce
X 30-40 | 40-45 | 45-50 | 50-55 | 55-60 | 60-70
S6 ngudi 9 15 24 27 17 8

Ho6i X c6 phan phoi theo luat chuan khong? Két luan voi mire y nghia 5%.
Giai
Bude 1. Bai toan kiém dinh
H,: X tuan theo luat phan phdi chuan (u,cs2 chua biét)
H, : X khong tuan theo luat phan phéi chuan.
Buéce 2. Do ].,L,Gz khong biét nén ta thay thé p,cz bang udc luong khong chéch ciia nd
la X, s§< (X, Si 1a trung binh va phuong sai mau), ta co
n=X=49,715,
6% =S¥ =50,6831=(7,1192)"

Vay P; = P(x 1 SX<x j) duogc tinh theo cong thure:

b—-40,715 a—49,715
- Fasxen)- [ 22015) (2=

7,1192 7,1192
Budc 3. Tinh gia tri kiém dinh: Q = é%
Ta lap bang dé tinh cac gia tri nhu sau:
Lop ni | P | nj=np, (n, —n{)z
n;
<40 9 10,0861 | 8,61 0,0177
40-45 15 10,1678 | 16,78 0,1888
45-50 24 10,2621 | 26,21 0,1863
50-55 27 10,2551 | 25,51 0,087
55-60 17 10,1547 | 1547 0,1513
> 60 8 10,0743 | 17,43 0,0437
100 100 | Q=0,6748

Budc 4. V6i mie § nghia 5%, tacé C =g, (6-2-1)=7,815
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Budce 5. Ta c6 Q< C nén chua du co s¢ bac b6 H,. Vay vo1 mic y nghia 5%, co thé
xem X la dai lwong ngiu nhién ¢ phan phdi chuan.
4.6.3. Kiém dinh diu va hang Wilconxon
Trong phan 4.2, chiing ta di tim hiéu vé kiém dinh gia tri trung binh ctia mot bién
ngau nhién X trén mot tong thé dua vao gia thuyét bién X co6 luat phan phéi chuan. Khi
gia thuyét nay bi vi pham dong nghia véi bién X khong tuan theo luat phan phdi chuan.
Do d6, viéc kiém dinh gia thuyét vé gia tri trung binh théng qua viéc so sanh p = W, s€
khong con phu hop nira. Thay vao d6 nguoi ta sé lya chon gia tri dai dién tot hon cho
bién X d¢ 1a trung vi, Me(X). Trudc khi di vao phuong phap ta dinh nghia hang (rank)
clia phan tir.
Gia su ta ¢c6 mdt day cac sb thue duge Xép thir tu tdng dan, trong day nay khong
c6 gia tri ndo bang nhau: x; < x, <..<X,
Khi d6 : rank(x,) =1, rank(x,)=2,...,rank(x, ) =n
Néu cac phan tir c6 gia tri bang nhau thi hang ctia n6 1 hang trung binh cia cac
phan tir ké tiép nhau.
4.6.3.1. Trudng hep miu nhé (n < 20)
Céac budc tién hanh kiém dinh nhu sau:
Budc 1. Pat gia thuyét
- Kiém dinh phi tham s hai phia (hai bén)
H, :Me(X)=d,
{Hl :Me(X) #d,
- Kiém dinh phi tham s mot phia (phia phai)
H, :Me(X)=d,
{Hl :Me(X) > d,
- Kiém dinh phi tham s6 mot phia (phia trai)
H, :Me(X)=d,
{Hl : Me(X) <d,
Buéc 2. Dya vao mau thu thap duoc, ta 1ap bang nhu sau :

Dé.t dl =X1 _do, i=1,2,...,1’1

Gi4 tri quan sat (x;) |Dosailéch (d;) ||| |Hang | R* | R-
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X1 X, —dg |d1|

X2 X, —d |d2|

Xn Xn _dO |dn|
Trong do

- |dy| 12 gié tri tuyét d6i cua d sai léch.

- R” 13 hang cta cac d0 sai léch véi d, > 0.

- R la hang cua cac d¢ sai léch véi d; <0.
Budc 3. Tinh gid tri kiém dinh Wilconxon

- Néu kiém dinh hai phia thi W, =min{} R*,>" R"|

- Néu kiém dinh phia phai thi W, =» R”

- Néu kiém dinh phia tréi thi Wy =Y R~
Bude 4. Két lugn

Véi mic ¥ nghia o cho trude ta tim duoc gia tri t6i han trong bang déu hang
Wilconxon nhu sau: hai phia Wé‘//z =(W.; Wy ) va mét phia W&l/ = (W ;Wy) véi n'la
s6 phan tir c6 d, # 0

- Déi v6i hai phia: Néu W, & (W, ; W, ) thi bac bo gia thuyét H.

- Déi voi phia phai: Néu W, > W, thi bac bo gia thuyét H,,.

- Dbi véi phia trai: Néu W, < W, thi bac bo gia thuyét H,,.
Vi du 4.24. Khao sat ngiu nhién mic luong (X: triéu dong) cia 10 sinh vién mai tot
nghiép dai hoc cua truong ta dugce két qua duoc cho nhu sau:

Sinh vién 1 2131 4 |5 6 7 18] 9 10
Mtrc luong 85191665 |7 75|55|8 | 10|95

Véi mic y nghia 5%, hiy cho két luan gia thuyét cho rang thu nhap sinh vién tot
nghiép dai hoc sau hai nim 1am viéc vuot qua 8 triéu dong?
Giai
Buédc 1. biat gia thuyét: H, : “thu nhap cua sinh vién sau hai ndm tbt nghiép dai hoc

khong vuot qué 8 triéu dong”
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H,:Me(X)=8
H, :Me(X)>8
Bude 2. Dya vao mau thu thap duoc, ta 1ap bang va xép hang nhu sau:

Dét dl = Xl _8, i = 1,2,...,n

Gid trj quanst. | D¢ sailéch (d;) | |dj| | Hang | R* | R-
8,5 0,5 05| 1,5 |15
9 1 1| 35 |35
6 2 2 | 75 7,5
6,5 1,5 1,5 | 55 5,5
7 -1 1| 35 3,5
7,5 -0,5 0,5 | 1,5 1,5
5,5 2,5 25| 9 9
8 0 0
10 2 2 | 75 |75
9,5 1,5 1,5 55 |55
Tong 18 | 27

Budc 3. Tinh gia tri kiém dinh Wilconxon
Kiém dinh phia phai thi Wy =) R* =18
Véi mirc y nghia a.=0,05 cho trudc ta tim duoc gia tri t6i han trong bang dau

hang Wilconxon mét phia W&l/ = Wog’ 0s =(8;37)
Budc 4. So sanh va két luan
Taco 8=W, <W, =18<W,, =37 thi chua du co s& bac bo gia thuyét H,. Vay

voi muc y nghia 5%, thu nhép cua sinh vién sau hai nam tdt nghiép dai hoc khong vuot
qua 8 triéu dong.
4.6.3.2. Truomg hep méu I6n (n > 20)
Cac budc tién hanh kiém dinh nhu sau:
Budc 1. bat gia thuyét

- Kiém dinh phi tham s hai phia (hai bén)

H,:Me(X)=d,
H, :Me(X) #d,
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- Kiém dinh phi tham sé mot phia (phia phai)
H, :Me(X)=d,
H,: Me(X

- Kiém dinh phi tham sb mot phia (phia trai)

H, :Me(X)=d,
H, :Me(X

)>d,

)<d,

Budc 2. Dya vao miu thu thap duoc, ta 1ap bang va xép hang nhu sau:

Déjt dl = Xl _do, i 21,2,...,1’1

Gia tri quan sat (x;) | D0 sai léch (d;) |di| Hang | R+ | R~
X, X, —d |d1|
X, X, —dg |d2|
Xa Xn— d'0 |dn|
Trong do

- |dj| 1a gia tri tuyét d6i cuia d0 sai léch.

- R" la hang cta cac d¢ sai léch véi d; > 0.

- R la hang cua cac d¢ sai 1éch vé1 d; < 0.

Budc 3. Tinh gié tri kiém dinh Z,, theo phan phdi chuan nhu sau:

n/(n/ +1)
- Trung binh : py, =
/! /
- Phuong sai: G%v = . (n +24(2n +1)
Suy ra
Wo —Hw

Z,=—0"Ew
Cw

- n'la s6 phan tir c6 d; #0

- Néukiém dinh hai phia thi W, =min{} R*, > R"|

- Néu kiém dinh phia phai thi W, =) R*
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- Néu kiém dinh phia trai thi Wy =) R~
Budc 4. So sanh va két luan

Véi mirc ¥ nghia o cho trude ta tim dugc gia tri téi han trong bang phan phdi chuan:
hai phia z,,, va mot phia z

- Déi v6i hai phia: Néu Z, >z, thi bac bo gia thuyét H,,.

- Déi voi phia phai: Néu Z, >z, thi bac bo gia thuyét H,.

- Déi véi phia trii: Néu Z, < —z, thi bac bo gia thuyét H,.
Vi du 4.25. Khao sat ngiu nhién mic luong (X: triéu dong) ciia 24 sinh vién mai tot
nghiép dai hoc cua truong ta dugc két qua duoc cho nhu sau:
Sinh vién 1 2 13 4 |5 6 7 1819 |10 | 11 | 12
Mtcluwong |85 |9 |6 |65 7 | 755581095 ] 5 |65
Sinh vién 13 |14 15] 16 |17 ] 18 | 19 20| 21 | 22 | 23 | 24
Mtc lwong | 7,2 |7.8(8,3| 6,8 [9,2| 84 | 7.6 | 6 | 7,5]10,5] 11 |11,5

Véi murc ¥ nghia 5%, hay cho két ludn gia thuyét cho rang thu nhap sinh vién t6t
nghiép dai hoc sau hai nam lam viéc vuot qua 7,5 tri¢u déng?
Gidi
Budc 1. Dit gia thuyét: H, : “thu nhip cua sinh vién sau hai nam t6t nghiép dai hoc
khong vugt qua 7,5 tri¢u déng”
H,:Me(X)=7,5
{Hl :Me(X) >7,5
Budc 2. Dya vao miu thu thap duoc, ta 1ap bang va xép hang nhu sau:

Dat dl - Xl _7,5, 1: 1,2,.,24

Gid trj quan sat (x;) | Do sailéch (d;) | | | Hang | R* | R™
8,5 1 1 10 10
9 1,5 1,5 13 13
6 -1,5 1,5 13 13
6,5 -1 1 10 10
7 -0,5 0,5 4,5 4,5
7,5 0 0
55 2 2 | 16,5 16,5
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8 0,5 05| 45 | 45
10 2,5 2,5 | 18,5 | 18,5

9,5 2 2 | 16,5 | 16,5

5 2,5 2,5 | 18,5 18,5
6,5 -1 1 10 10
72 -0,3 03 | 25 2,5
7,8 0,3 03 ] 25 |25

8,3 0,8 0,8 7 7

6,8 -0,7 0,7 6 6
9,2 1,7 1,7 | 15 15

8,4 0,9 0,9 8 8

7,6 0,1 0,1 1 1

6 -1,5 1,5 13 13
7,5 0 0
10,5 3 3 20 | 20

11 3,5 35 21 | 21
11,5 4 4 22 | 22

Tong 159 | 94

Budc 3. Tinh gia tri kiém dinh Wilconxon

Kiém dinh phia phai thi Wy = R* =159

0 (n'+1) 22241
4

- Trungbinh : py = =126,5

n'(n’+1)(2n" +1) | 22022+ )44 +1)

=948,75
24 24

)
- Phuong sai: oy =

Suy ra

z, - Wy —py _159-1265 _,
Ow /948,75

b

Véi mic y nghia oo =0,05 cho trudc ta tim duoc gia tri toi han trong bang phan
phdi Gauss: z,, = 2y 05 =1,64

Budc 4. So sanh va két luan
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Ta c6 Z,=1,06<z,,5 =1,64 thi chua du co s¢ bac bo gia thuyét H,. Vay véi
murc ¥ nghia 5%, thu nhp cua sinh vién sau hai nim t6t nghiép dai hoc khong vuot qua
7,5 triéu dong.
4.6.3.3. Trudng hep miu phdi hgp tirng cip va miu nhé (n < 20)
Céac budc tién hanh kiém dinh nhu sau:

Budc 1. Pat gia thuyét
- Kiém dinh phi tham s hai phia
H, :Me(Xy)=d,
{Hl :Me(Xy)#d,
- Kiém dinh phi tham s phia phai
H, :Me(X4)=d,
{Hl :Me(Xd) >d,
- Kiém dinh phi tham sé phia trai
H, :Me(X4)=d,
{Hl : Me(Xd) <d,
Véi

Me(X4)=d,—d,

d, l1a gia tri trung vi clia mau thir 1

d, 1a gia tri trung vi cua mau tht 2

d, 1a mdt hang s6 (thong thuong thi d, = 0)

Budce 2. Dya vao mau thu thap duoc, ta 1ap bang va xép hang nhu sau:

Dat dl == Xl _yl _do, 1 = 1,2,...,1’1

S6 thar | Mau phdi hop timg | D6 sai léch |di| Hang | R* | R™

tur cap (d;)

Mau 1l |Mau?2
1 X Yi X, —y; —dy |d1|
2 X Y2 X, =y, —dy |d2|
n Xa Ya Xn = Yn— d0 |dn|
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Trong do

- |d;| 12 gié tri tuyét d6i cua d sai léch.

- R" 1a hang cta céac do sai léch véi d, > 0.

- R la hang cua cac d¢ sai 1éch vé1 d; < 0.
Budc 3. Tinh gid tri kiém dinh Wilconxon

- Néukiém dinh hai phia thi W, =min{> R*, > R"|

- Néu kiém dinh phia phai thi W, =) R*

- Néukiém dinh phia trai thi Wy =) R~
Budc 4. So sanh va két luan

Véi mic ¥ nghia o cho trude ta tim duoc gia tri t6i han trong bang déu hang
Wilconxon nhu sau: hai phia WOI:,/Z =(W.; Wy, ) va mot phia W&l/ =(Wp; Wy ) véi n'la
s6 phan tir ¢6 d, # 0

- Déi v6i hai phia: Néu W, & (W, ;W,,) thi bac bo gia thuyét H,,.

- Déi voi phia phai: Néu W, > W, thi bac bd gia thuyét H,,.

- Dbi véi phia trai: Néu W, < W, thi bac bo gia thuyét H,,.
Luu ¥ : Trong trudng hop mau phoi hop mu 16n (n > 20). Tinh gi4 trj kiém dinh W, &

bude 3 dugc thay bang Z,, theo phan phéi chuan nhu sau:

I/ I/ /
= n (n4+1) va o2, = n (n +121(2n +1)
Suy ra
Zy = WOG_WHW

n’1a s6 phan tir c6 d, #0
- Néukiém dinh hai phia thi W, =min{}"R*, > R"|
- Néukiém dinh phia phai thi Wy =Y R*

- Néu kiém dinh phia trai thi Wy = R~
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va budc 4. Vi mirc ¥ nghia o cho trudc ta tim dugc gia tri t6i han trong bang phan phdi
chuan, z,,, v mét phia z,,

- DOi véi hai phia: Néu |Zy| > z,,, thi bac bé gid thuyét H.

- Déi voi phia phai: Néu Z, >z, thi bac bo gia thuyét H,.

- Déi voi phia trii: Néu Z, < -z, thi bac bo gia thuyét H,,.
Vi du 4.26. Chon ngiu nhién 9 khach hang va yéu cau ho cho biét s¢ thich vé hai san
pham A, B thong qua thang diém tir 1 dén 5. Ta c6 két qua nhu sau:
Khédchhang | 1 |2 |3 |4 |56 |7 |89
Sanphdam A | 4 |52 [3[3[1[3]2]2

SanphamB [ 3 |55 |25 |53 |55

Gia thuyét rang khong c6 xu hudng nghiéng vé loai san pham nao trong sé thich ctia hai
loai san phém A, B. V&i mtc y nghia 5%, hay cho biét co su khac biét vé s thich hai
loai san pham hay khong?
Giai

Day 1a mau thu thap duéi dang phdi hop timg cap vi danh gia so thich hai loai san
pham A, B khong thé cho khach hang 1 dung thir san phim A va khach hang 2 dung thir
san pham B rdi dua ra danh gia san pham ndo wa thich hon vi khach hang 1 va 2 khéc
nhau hoan toan vé muc d6 ua thich trong qué trinh str dung san pham A hay B.
Budc 1. Pat gia thuyét
Vi day la bai toan chi yéu cu kiém dinh xem c¢6 sy khac nhau vé muac d6 wa thich cua
hai san phdm A va B nén d, =0 trong trudng hop nay ta c6 bai toan kiém dinh

Hy:Me,; =0
{Hl :Me, #0

Vi

Mey=d, —dp

d, la gia tr1 trung vi cua san pham A

dy la gid tri trung vi cua san phiam B
Budc 2. Dya vao mau lap bang va xép hang
Khachhang |12 3 [ 4 [5|6|7|8]| 9| Tong
SanphdmA |4 [5[ 2 [ 3 [3[1 3|22
SanphamB |3 |5 5 | 2 [5[5(3 |55
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12134567
R* 1,515 3

R- 3[5[5[5[7] 25

Budc 3. Tinh gia tri kiém dinh Wilconxon vi day la kiém dinh hai phia né
Wy =min{} R", >R} =min (3,25} =3

Budc 4. So sanh két luan
Véi muc y nghia 5%, ta tim dwoc gia tri t6i han trong bang diu va hang
Wilconxon nhu sau wﬁ//z = Wg’ozs =(2;26). Taco W, =3¢ W07,025 =(2;26), chua du co
s6 bac bo H,. Vay v6i mic y nghia 5%, khong c6 sy khac biét vé viéc uvu thich hai loai
san pham A, B.
4.6.4. Kiém dinh tong va hang Wilconxon
Pé so sanh sy khac biét hodc hon kém trén hai mau doc lap trong trudng hop cac
gia thuyét vé tong thé nhu phai c6 phan phdi chuin, phuong sai bang nhau cho ¢& mau
nho, ...khong thoa mén thi ta c6 thé sir dung kiém dinh téng va hang Wilconxon dé so
sanh voi y tudng chinh 13 st dung trung vi thay thé cho gia tri trung binh. Cac budc thyc
hién duogc tién hanh nhu sau:
Bude 1. Dit gia thuyét
Kiém dinh hai phia (hai bén)
H,:d,=d,
{H1 :d; #d,
Kiém dinh mot phia (phia phai)
H,:d, =d,
{Hl :d; >d,
Kiém dinh mot phia (phia trai)
H,:d, =d,
{Hl :d; <d,
Trong do

d, 1a gié tri trung vi ctia mau thir 1
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d, 1a gia tri trung vi cia mau thir 2

Bwéc 2. Dua vao méu thu thap duogc, ta 1ap bang va xép hang nhu sau

S6 Mau Mau | Maukét | Hangmau | Hang | Hang
thtr tu 1 2 hop két hop mau 1 | miu 2
1 X M X1
2 X Y2 X
n XH yIl Xl’l
M
Y2
Y
Tong
Trong do

- Mau két hop duoc sap xép tir nho t6i 16n dya vao gia tri thu thap dugc tir 2 mau.
Gia tri nho nhat c6 hang bang 1.
- Hang cia mau 1 va miu 2 s& dugc tinh theo nguyén tac tir hang ctia mau két hop
nhung ing vdi gia tri cua no.
Buére 3. Tinh gia tri kiém dinh Wilconxon bang tong hang ciia mau c¢6 sb phan tir it hon.
Néu hai mau c6 s6 phan tir bang nhau thi gia trj kiém dinh tinh trén mau nao ciing duoc.
Vé6i mic ¥ nghia o cho trude ta tim dwoc gia tri téi han trong bang tong va hang
Wilconxon nhu sau: hai phia W13 =(W; Wy ) va mot phia W™ =(W ;W)
Budre 4. So sanh va két luan
- Dbi v6i hai phia: Néu T, & (W, ; Wy, ) thi bac bo gia thuyét H.
- Dbi vé6i phia phai: Néu T, > W, thi bac bo gia thuyét H,.
- Doi véi phia trai: Néu T, < W, thi bac bé gia thuyét H,,.
Luu y : Trong trudng hop ca hai mau doc 1ap 16n (ny,n, >20). Tinh gia tri kiém dinh T,
& budc 3 thay bang Z, theo phan phéi chuan nhu sau:
_ny(n+1) 5,  nny(n+1)

ML =y T T
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Suy ra

Ty - U,

GTO

Z():

va budc 4. Vi mirc y nghia o cho trudc ta tim dugc gia tri téi han trong bang phan phoi
chuén, z_,, va mot phia z,

- DOi vé6i hai phia: Néu |Zy| >z, thi bac bo gia thuyét H,.

- Déi voi phia phai: Néu Z, > z, thi bac bo gia thuyét H,.

- DAi véi phia tri: Néu Z, < —z, thi bac bo gia thuyét H,.
Vi du 4.27. DPé kiém dinh xem viéc trung bay hang hoa c6 tac dong dén doanh sb ban
hay khong, nguoi ta chon ngiu nhién hai mau, mau thtr nhat gom 10 cira hang trung bay
binh thudng; mau tht hai gdm 10 ctra hang trung bay dic biét. Sau d6 quan sat doanh sd
ban cla cic ctra hang nay (doanh sd ban, X don vi tinh triéu dong: trung bay binh
thuong; doanh s6 ban, Y don vi tinh triéu déng: trung bay dac bi¢t) ta thu thap duogc
bang sb liéu nhu sau:
X |20 13350 |60 |30 |40 ]| 62| 80 | 54 | ol
Y [ 50|70 | 74|55 ]65|80 | 64|90 75|85

Vé6i mic ¥ nghia 5%, hay cho biét co hay khong su khac biét vé doanh s6 ban giira hai
cach trung bay trén? Gia st doanh sd ban khong co phan phéi chuan.
Giai
Buéc 1. Dit gia thuyét
Bai toan kiém dinh hai phia nhu sau
H,:d,=d,
{H1 :d; #d,
Trong do
d, 1a doanh s0 ban theo trung vi ctia clra hang trung bay binh thuong
d, 1a doanh s6 ban theo trung vi ciia cira hang trung bay dic biét

Buéc 2. Dua vao mau thu thap duoc, ta 1ap bang va xép hang nhu sau

S6 X Y Mau két | Hang mau | Hang | Hang
thir tu hop kéthop | maul | miu?2
1 20 50 20 1 1 5,5
2 33 70 30 2 3 14
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3 50 74 33 3 5,5 15
4 60 55 40 4 9 8
5 30 65 50 5,5 2 13
6 40 80 50 5,5 4 17,5
7 62 64 54 7 11 12
8 80 90 55 8 17,5 20
9 54 75 60 9 7 16
10 61 85 61 10 10 19

62 11

64 12

65 13

70 14

74 15

75 16

80 17,5

80 17,5

85 19

90 20

Tong 70 140

Budc 3. Tinh gia tri kiém dinh Wilconxon T, = 70

Luu y: Do hai mau c¢6 s6 phan tir khao sat bang nhau nén ta chon tong hang cta
mau nao ciing duoc

Véi mic y nghia 5%, ta tim dugc gia tri t6i han trong bang téng va hang
Wilconxon nhu sau W5 = wqpys = (78;132).
Budre 4. So sanh va két luan

Taco T)y=70¢ Wé,oo’ég =(78;132), nén bac bo H,. Vay v6i mic y nghia 5%, co
su khac biét vé doanh s ban tng véi hai cach trung bay.
4.6.5. Kiém dinh Kruskal — Wallis

Chung ta s& thuc hién bai toan kiém dinh vé sy bang nhau cta k trung binh tong

thé. Chon k mau ngau nhién doc lap co n,,n,,..n, quan sat, goi n = Zni.Xép hang tat
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ca cic quan sat theo tht ty ting dan, nhiing gi4 tri bang nhau s& nhan hang trung binh.
Goi R;,R,,...,R, la tong hang ctia timg mau.
Buérc 1. Dit gia thuyét
{Ho sHp = Hy ==y
H, : 3y, ;tpj,i;tj

Trong do

Gia thuyét H, 1a ham y khong c6 su khéc biét vé mat trung binh giita cdc nhoém
tinh chét ciia bién nguyén nhan duya trén gia tri thu nhan cia bién két qua.

Dbi thuyét H, ham y ton tai it nhat hai nhom tinh chét cua bién nguyén nhén c6
su khac biét vé mat trung binh.

Buérc 2. Tinh gia tri kiém dinh

12 &R?
= ——3(n+1
Q n(n+1)izzll n, ( )

Buére 3. Qui tic quyét dinh
+) Néu Q> %2 (k—1) thi bac bd H,,.
+)Néu Q< Xi (k —1) thi chap nhan H,.
Trong truong hop gia thuyét H, bi bac bo thi tuc 1a ton tai it nhit mot cip co gia tri
trung binh khac nhau, ta c6 tién hanh kiém dinh nhu sau:
Bwéc 4. Xac dinh s6 cip can kiém dinh thong qua cong thic: Cﬁ
Pit gia thuyét can kiém dinh

{Ho “Hi = H;

voii,j=1,2,...k; 1#]
Hy oy =,

Buérc 5. Tinh chénh léch vé hang trung binh giira cac nhom:

1

. =|Ri R
ij

n; n;

Buérc 6. Tinh gia tri kiém dinh

N n(n+1) L L
Cij\/Xoc(k 1)[—12 j[ni+an

Budre 7. So sanh va két luan

Néu Dy, > Cy, (i = j) thita bac bo H, va nguoc lai.
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Vi du 4.28. Mot nha nghién ciru mubn xem xét tong gia tri san pham san xuét cua 3
nganh A, B, C c6 gidng nhau khong, ngudi ta chon mot sé xi nghiép hoat dong trong
nganh nay ¢ bang s lidu sau:

Nganh A | 1,38 | 1,55 | 1,9 |2 1,22 | 2,11 | 1,98 | 1,61
Nganh B [2,33 2,5 [2,79]3,01 1,99 |245
Nganh C | 1,06 | 1,37 | 1,09 | 1,65 | 1,44 | 1,11

C6 két luan gi véi mirc y nghia 5%.
Giai
Goi p, 1a gia tr1 san pham san xuat trung binh ctia nganh A
n, la gia tri san pham san xuat trung binh ctia nganh B
K, la gia tri san pham san xuat trung binh ctia nganh C
Budc 1. bat gia thuyét
{Ho TRy =y =
Hy:3p #p,1# ]
Budc 2. Tinh gia tri kiém dinh
Nganh A | 1,38 | 1,55 | 1,9 | 2 | 1,22 | 2,11 | 1,98 | 1,61 | Tong
Nganh B | 2,33 | 2,5 [2,79|3,01| 1,99 | 2,45
Nganh C | 1,06 | 1,37 | 1,09 | 1,65| 1,44 | 1,11
Rank(A) 4 6 8 9 11 12 14 15 79

Rank(B) | 13 | 16 | 17 | 18 | 19 | 20 103
Rank(C) 1 2 3 |5 7 10 28
Ta co
k 2 2 2 2
Q= 12 Z&—3(n+1): 2|17, 103" 28 —~3x21=13,542
n(n+1) 5 n; 20x21( 8 6 6

Bude 3. Qui tic bac bo

V61 mic ¥ nghia a=5%, ta c6 tim dugc gid tri t&i han trong bang chi binh
phuong nhu sau, X(2),05 (2)=5,991

Tir bude 2, ta 6 Q=13,54> %7 5(2) =5,991. Bac bo H,. Nghia 1a tong gi4 tri
san pham san xuat trung binh ciia cac nganh 1a khong gidng nhau (c6 it nhét hai nganh c6
gi4 tri san pham san xuét khac nhau).

Budc 4. Xac dinh va dat gia thuyét nhu sau
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{H03H1=H2,{H01H1=H3, {H03H2=H3
Hit =, (Hpiw #ps [Hpipy #p3

Budc 5. Tinh chénh léch vé hang trung binh gitra cac nhom:

Ta co
nl
Dy, =1 R3 B—§ =5,21
D,; = &_& @_é =12,5
1y

Budc 6. Tinh gia tri kiém dinh

Cpp =, [xa(k-1
12 \/X(x( ) D n,

n(n+1) L+L) _ Js,ggl

Cpy =, [xo (k-1
13 \/X(x( ) D n,

n+h L, 1 j:\/5,991

Cp =, xo(k-1
23 \/Xa( ) D

Budc 7. So sanh va két luan

n+D LT 59920201 1) ¢ a6
12 (6 6

- Taco D;, <C,, nén chua du co s& bac bo H,,. Két ludn: Tong gié tri sdn pham

san xuAt nganh A va B khong c6 su khéc biét.

- Taco D;; <C;; nén chua du co s¢ bac bo H,. Két luan: Tong gia tri san pham

san xudt nganh A va C khong c6 su khac biét,

- Ta co6 D,; >C,; nén ta bac bo H,. Két luan: Tong gia tri san pham san xuat

nganh B va C c¢6 su khac biét.
4.7. Tém tit chwong 4
A. Kiém dinh tham s

1. Kiém dinh gia thuyét vé gi tri trung binh, néu biét 6(2)

i) DBbi xtmg (hai phia)
Hy: p=p,

Cap gia thuyét thong keé {
Hp:po# p,
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(%)

)

Néu gia thuyét H, dung thi ta c6: Z = ~N(0;1)

Vi mie ¥ nghia a, ta ¢é ¢, (C) = I_Ta ta thu dugc mién béc bo:

(%)

W, =1Z=——""; Z| > C
Go
i1) Mot phia (Phia phai)
oz Hy: p=
Céap gia thuyét thong ke : { o- H=Ho
Hp: p>pg

(X1 )vn

Op

Néu gia thuyét H, dung thi ta c6: Z = ~N(0;1)

1-2a

V6i mire ¥ nghia a, ta ¢6 ¢, (C) = ta thu duoc mién bac bo:

(R -1y )m

W, =1Z= ;2> C
Go
1i1) Mot phia (Phia trai)
o Hy: p=
Céap gia thuyét thong ke : { o- B Ho
Hp: p<p,

(%)

Néu gia thuyét H, dung thi ta c6: Z = ~N(0;1)
Go
f o ~ . 1-2a <A , )
Vi mie ¥ nghia a, ta ¢6 ¢, (C) = 5 ta thu dugc mién bac bo:
X -, )Vn
W, = z:—( 0) ; Z<—C

o
Op

Néu Z,, € W, thi bac bo Hy, thira nhan H,.
Néu Zy & W, thichua co co s dé bac bo H,,.

2. Kiém dinh gia thuyét v& gia tri trung binh, néu chua biét o~

i) Bbi xtmg (hai phia)
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s Hy: p=
Cap gia thuyét thong ke : { o B ™o
Hp:po# p,
A , (i_uo)\/ﬁ
Néu gia thuyéet H, ding thi tacé: T = e~ St(n—-1)
X

V6i mice ¥ nghia a, tacé C=t,,(n—1) tathu duge mién bac bo:

W, = Tz—(i_uo)&;
Sx

T| > C

ii) Mot phia (Phia phai)
Hy: p=np,
Hp: p>pg

(X 1)

X

Cip gia thuyét théng ké : {

Néu gia thuyét H, dung thita co: T = ~ St(n-1)

Véi mice y nghia o, tacé C=t, (n - 1) ta thu dugc mién béac bo:

(X-uo)Vn.

W, =<T= ; T>C
Sx
1i1) Mot phia (Phia trai)
. Hy: p=
Cap gia thuyét thong ke : { o B Ho
Hl: I3 < Lo

(X-po)vn

X

Néu gia thuyét H, dung thita co: T = ~ St(n-1)

Vi mic y nghia o, tacé C=t, (n - 1) ta thu dugc mién béac bo:

(X—uo)Vn.

W,=T= ; T <=C

o SX
Néu T, € W, thi bac bo H,, thira nhan H,.
Néu T, & W, thi chua ¢6 co s& dé bac bo H,.

3. Kiém dinh gia thuyét vé ty 18
i) Bbi ximg (hai phia)
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L h A Hy: p=
Cap gia thuyet thong ké : { 0 P=Po
. ) .
Néu gia thuyét H, dung thi ta c6: Z= M ~ N(O;l)
Po (I_Po)

Vi mie ¥ nghia a, ta ¢é ¢, (C) = I_Ta ta thu dugc mién béac bo:

Wa={Z (F=p)n 1z > c}

Po (1 ~DPo )
ii) Mot phia (Phia phai)
Cap gia thuyét thong keé : {HO: P =DPo
H;: p>p,
Po (1 ~Po )

V6i mie ¥ nghia a, ta ¢6 ¢, (C) = 1—22oc ta thu dugc mién bac bo:

W {z—m; 7> C}

’ po(l—Po)

Néu gia thuyét H, dung thi ta co: Z = ~ N(0;1)

iii) Mot phia (Phia trai)
Lz Hy: p=
Cap gia thuyét thong ké : { o- P~ Po
Hy: p<py
(f —Po )‘/H
Po (1 ~Po )

Vi mie ¥ nghia a, ta cé ¢, (C) = 1—22(x ta thu dugc mién bac bo:

Wa:{Zm; Z<C}

Po(l—Po)

Néu gia thuyét H, dung thi ta co: Z = ~N(0;1)

Néu Z,, € W, thi bac bo Hy, thira nhan H,.
Néu Z,, ¢ W, thi chua c6 co s& dé bac bo H,,.

4. Kiém dinh gia thuyét vé phuong sai
i) DBbi xtmg (hai phia)
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L2 2
Hy: 6 = oy

2

Cap gia thuyét thong keé :
H;: o° # o,

. . n-1)S3
Neéu gid thuyéet H, ding thitacé: Q= % ~x*(n-1).
Go

Véi mirc ¥ nghia o, ta thu duoc mién bac bo

2 M

n-1)S2
={Q=(G#- 1’ < Aiep@—1) hoacy? > xﬁ/z(n—u}
0

i1) Mot phia (Phia phai)

< - s X A A H0: 62: GS
Céap gia thuyét thong ké :
H;: 67> 0(2)
. . n-1)S3
Néu gia thuyéet H, ding thi ta c6: Q = (# ~%*(n-1).
Go

V61 mtc y nghia a, ta thu dugc mién bac bo:

2
%={Q=%; v > xi(n—l)}

Op

iii) Mot phia (Phia trai)

< .y X Z n Ho: 62: Gg
Cap gia thuyét thong ke :
H,: 6°< 0(2)
. . n—1)s3
Néu gia thuyet H, dung thi ta c6: Q = # ~y*(n-1).

Op

V61 mtc y nghia a, ta thu dugc mién bac bo :

o Néu Q, € W, thibéc bo H,, thira nhan H,.
o Néu Q, ¢ W, thi chua c6 co s¢ dé bac bo H.
5. So sanh hai trung binh py va py cta hai tong thé néu chua biét 6%; o3.
6. So sanh hai ty 1€ py va py cua hai tong the.
7. So sanh hai phuong sai G§( va G% clia hai tong the.

B. Kiém dinh phi tham s6
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1. Kiém dinh vé tinh doc lap.

2. Kiém dinh vé tinh phu hop (hay vé luat phan phdi).

3. Kiém dinh d4u va hang Wilconxon.

4. Kiém dinh téng va hang Wilconxon.

5. Kiém dinh Kruskal — Wallis.
4.8. Bai tap
Bai s6 1. Giam ddc mot xi nghiép cho biét lwong trung binh cia 1 cong nhan thudc xi
nghiép 13 7,6 triéu dong/thang. Chon ngau nhién 36 cong nhan thay luong trung binh 1a 7
tricu déng/théng, v6i do 1éch chudn o =8. Loi bdo cdo cua giam dbe c6 tin cay duoc
khong, v1 mirc c6 y nghia 1a 5%.

Pdp s6: Z=—-0,45, bdc bé.

Bai s6 2. Khoi lugng cic bao gao 13 bién ngiu nhién c6 phan phdi chuan N(SO; 0,01).
C6 nhiéu ¥ kién khach hang phan anh 1a khdi luong bi thiéu. Mot nhom thanh tra di can
ngau nhién 25 bao gao trong kho, két qua nhu sau :
Khoi luong bao gao (kg) | 48-48,5 | 48,5-49 | 49-49,5 | 49,5-50 | 50-50,5
S0 bao 2 5 10 6 2

Hiy xem v kién khach hang c6 dung khong? Véi mirc ¥ nghia 5%.
Pdp s6: Z=-36,5, bdc bo.
Bai s6 3. Trong diéu kién chin nudi binh thuong, lwong sita trung binh cia 1 con bo 1a
14kg/ngay. Nghi ngo didu kién chan nudi kém di 1am cho lugng sita giam xudng, nguoi
ta diéu tra ngdu nhién 25 con va tinh dugc luong sita trung binh ctia 1 con trong 1 ngay
1a 12,5 va d6 léch tiéu chuan 2,5. Vi mic y nghia 5%. Hay két luan diéu nghi ngd néi
trén. Gia thiét luong sita bo 1a 1 bién ngau nhién c6 phan phdi chuan.
Padp s6: T = -3, bdc bo.
Bai s6 4. Mot cira hang thyc pham nhén thay thoi gian vira qua trung binh mét khach
hang mua 25 ngan dong thuc pham trong ngay. Nay ctra hang chon ngau nhién 15 khach
hang thay trung binh mot khach hang mua 24 ngan dong trong ngay va do léch chuan
mau hiéu chinh 14 2 ngan déng.
V61 mtrc y nghia 1a 5%, thir xem c6 phai stc mua cua khach hang hién nay c6 thuc
su giam sut hay khong.
Pdp s6: T=-1,9365, bdc bo.
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Bai s6 5. Diéu tra mot mau gém 100 gia dinh & ving ndng thén nguoi ta thu dugc két
qua vé chi tiéu trung binh hang thang ciia cac gia dinh d6 1a 3,455 triéu dong voi do léch
chuan 1a 0,3 triéu déng. Vi mic y nghia 5% co6 thé cho rang chi tiéu trung binh hang
thang cila cac gia dinh it hon 3,5 triéu hay khong. Gia thiét muc chi tiéu co phan phoi
chuan.
Padp s6: T =1,5, chdp nhdn gid thuyét.
Bai s6 6. Khdi luong trung binh khi xuat chudng & mot trai chin nuéi trude 1a 3,3
kg/con. Nam nay ngudi ta str dung mot loai thirc dn méi, can thtr 15 con khi xuat chudng
ta duoc céc sb liéu nhu sau:
3,25;2,50; 4,00; 3,75; 3,80; 3,90; 4,02; 3,60; 3,80; 3,20; 3,82; 3,40; 3,75; 4,00; 3,50
Gia thiét khoi lugng ga 1a dai lugng ngau nhién c6 phan phéi theo quy luat chuan.
a) V&i mirc ¥ nghia 5%. Hay cho két luan vé tac dung cua loai thirc dn nay ?
b) Néu trai chian nudi bao cao khdi lwong trung binh khi xuat chudng 1a 3,5 kg/con
thi c6 chap nhan dugc khong, vdi mirc ¥ nghia 5%.
Padp so: a) T=3,0534,b) T=1,141.
Bai s6 7. Mot may san xuét tu dong voi ty 1€ chinh phém 98%. Sau mdt thoi gian hoat
dong, nguoi ta nghi ngd ty 16 trén da bi giam. Kiém tra ngiu nhién 500 san pham thiy c6
28 phé pham, v6i muc ¥ nghia 5%, hiy kiém tra xem chat luong 1am viéc ctia may c6
con dugc nhu trude hay khong?
Padp s6: Z=-5,75, bdc bo.
Bai s6 8. Theo mot nguén tin thi ti 1¢ ho dan thich xem dan ca trén Tivi 1a 80%. Tham do
36 ho dan thay c6 25 ho thich xem dan ca. Vi muc co ¥ nghia 1a 5%. Kiém dinh xem
ngudn tin ndy c6 dang tin cay khong?
Pdp sé: Z=-1,583, chdp nhan.
Bai 56 9. Ty 1é phé pham ciia mot nha méay trudc day 1a 5%. Nam nay nha may ap dung
mdt bién phéap k¥ thuat méi. Dé nghién ctu tac dung cta bién phap k¥ thuat méi, nguoi
ta lay mot mau gdm 800 san pham dé kiém tra va thay c6 24 phé pham.
a) Voi muc ¥ nghia 1%. Hay cho két luan vé bién phap k¥ thuat méi nay ?
b) Néu nha may béo céo ty 1& phé pham sau khi 4p dung bién phap ky thuat méi la
2% thi ¢6 chap nhan dugc khong, voi mirc ¥ nghia 5%.

Dap s6: a) Z=-2,596, bdc bo; b) Z=2,02, béc b.
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Bai s6 10. Néu may dong bao hoat dong binh thuong thi khdi lugng cua mot loai san
pham san xuét ra la dai lugng ngiu nhién c6 phan phéi theo quy luat chuan N(60;0,04).
Kiém tra khéi luong ciia mot sé san phadm do may san xuat, ta duoc két qua :
60; 60,2; 70; 60,8; 50,6 ;50,8; 50,9; 60,1; 50,3; 60,5; 60,1; 60,2; 60,3; 50,8; 60; 70
a) V&i mirc ¥ nghia 5%, hiy cho biét may dong bao hoat dong c6 binh thuong hay
khong?
b) Uédc lugng khdi lwong trung binh cua loai san pham nay hién nay véi do tin cay
95%.
Ddp s6: a) Z=-30,6, bdc bd; b) 1 €[58,377;58,573].
Bai s6 11. Trong cing mot giéng lGa trén hai thira ruéng nhu nhau va bon hai loai phan
khac nhau. Dén ngay thu hoach ta c6 két qua nhu sau : Thira thir nhat 14y mau 1000 bong
laa thay s6 hat trung binh ctia mdi bong X =70 hat va Sy =10. Thua thir hai lay mau
500 bong thiy s6 hat trung binh mdi bong Y =72 hat va Sy =20. Hoi s6 hat trung binh
moi bong la clia hai thiia rudng c6 nhu nhau hay khong, vi muc y nghia 5%?
Pap s6: T=-2,11, bdc bo.
Bai s6 12. Pé so sanh khdi luong trung binh cua tré so sinh & thanh thi va nong thén,

ngudi ta thir can khéi luong ciia 10000 chau va thu duoc két qua sau day :

S6 chau Khéi lugng Do léch
Vung . x

dugc can trung binh chuan mau
Nong thon 8000 3,0kg 0,3kg
Thanh thi 2000 3,2kg 0,2kg

Véi mirc ¥ nghia 5%, c6 thé coi khdi lugng trung binh ciia tré so sinh ¢ thanh thi va
& nong thon 14 nhu nhau duoc hay khong? (Gia thiét khdi lugng tré so sinh 1 bién ngau
nhién c6 phan phdi chuan).
Padp sé: T=-35,78, bdc bé gia thuyét.
Bai s6 13. Trong thap nién 80, khdi lugng trung binh cila thanh nién 1a 50kg. Nay dé xac
dinh lai khéi lugng 4y, nguoi ta chon ngau nhién 100 thanh nién do khdi lugng trung
binh 1a 52kg va phuong sai mau hiéu chinh S = (IOkg)z. Thir xem khdi lugng thanh
nién hién nay phai chiang cé thay doi, v6i mirc c6 ¥ nghia 13 1%.

Padp so: T =2, chdap nhdn gia thiét
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Bai s6 14. Gia st ta mudn xac dinh xem hiéu qua cua ché do an kiéng ddi vai viee giam
khdi lugng nhu thé ndo. 20 ngudi qua béo da thyc hién ché d6 an kiéng. Khéi lwong cua
tung nguoi trude khi dn kiéng (X kg) va sau khi an kiéng (Y kg) dugc cho nhu sau:

X |80 (78 |85 |70 |90 [78 |92 |88 |75
Y |75 (77 |80 |70 |84 |74 |85 |82 |80
X |75163 |72 (89 |76 (77 |71 |83 |78 |82 |90
Y |65 (62 |71 |83 |72 |82 |71 |79 |76 |83 |81

Dung tiéu chuan phi tham s6 kiém tra xem ché d6 an kiéng co tac dung lam giam
khéi lugng hay khong, v6i muc y nghia 5%.
Padp sé: T =-3,3, bdc bé gid thuyét.

Bai s6 15. Dung 3 phuong 4n xir 1y hat gidng két qua cho nhu sau :

Két qua Phuong 4n I | Phuong 4n II | Phuong 4n III
S6 hat moc 360 603 490
S6 hat khong moc 40 97 180

Céc phuong 4n xir Iy ¢6 tac dung nhu nhau dbi véi ty 1é nay mam hay khong, véi

muc y nghia 5%.
Pdp s6: Q=1831,394, bdc bé gid thuyét.
Bai s6 16. Theo ddi su phu thudc gitra mau mit va mau toc & 124 phu nit & mot nudc

Chéu Au ta c6 két qua sau :

Mau toc
. Vang nau | Nau | Pen | Vang hoe
Mau mat
Xanh 25 9 3 7
Xam 13 17 10 7
Nau muc 7 13 8 5

Véi mic y nghia 5%, hiy kiém tra gia thiét cho rang mau cta toc va mau ctia mat

doc 1ap voi nhau.
Pdp s6: Q=15,07, bdché gid thuyét.
Bai s6 17. Bé xac dinh thoi vu phun thube diét sau co loi nhat, td bao vé cay tréng da
theo ddi cac lira sau trong timg thoi ky va dém sé siu non méi né bit dugc. Két qua ghi

¢ bang sau

Thot ky theo doi | Thang 1| Thang 2 | Thang 3 | Thang 4 | Thang 5
SO sAu non méi | 62 28 70 75 15
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nod bat duoc

Tong s6 sau non
488 392 280 515 185

bét duoc

Ty 1€ sau non mdi nd trong cac thoi ky quan sat khac nhau c6 y nghia hay khong,

v61 muce y nghia 5%.
Pdp s6: Q=237,28, bdcho gid thuyét.
Bai s6 18. Mot nha may c6 3 phan xudng cing san xuat mot loai san pham. Chat luong
san pham dugc chia thanh 3 loai. Kiém tra, phan loai ngiu nhién mot s6 san pham tir 16

san pham cua 3 phan xudng ta c¢6 so li¢u sau :

Phan xudng
) PX1 | PXII | PXIII
Chat luong
Loai I 70 80 60
Loai II 25 20 15
Loai III 5 10 5

Véi mirc ¥ nghia 5%, c6 thé két luan chat luong san pham phu thudc vio noi lam ra
chung hay khong?

Dép s6: Q=2,872, chdp nhdn gia thuyét.

Bai s6 19. San pham duoc san xuét ra trén mot day chuyén tu dong duoc dong goi mot

cach ngau nhién theo qui cach: 3 san phadm/hdp. Tién hanh kiém tra 200 hop ta dugc két

qua

S6 san pham loai I c6 trong hop 0 1 2 3
S6 hop 6 | 14 | 110 70

Véi muc y nghia 5%, c¢6 thé xem sd san pham loai I ¢6 trong hop 1a dai lwong ngiu
nhién c6 quy luat phan phéi nhi thirc khong?

Pdp so6: Q=18,88, bdc bé gid thuyét.

Bai s6 20. Mot nha may san xuat may in noi rang s6 13i in trong 1 cudn sach day 300

trang ctia may in 14 1 dai luong ngiu nhién c6 quy ludt phan phdi Poisson v&i tham sb

n=4,7. Kiém tra 300 trang sach in cua 50 may in cung loai, ta dugc

S616i | 0|1 | 2[3]4|5]6|7]8]=9
Sbmay | 1 |1 |86 [13]10]5|5]1]0

Véi mire ¥ nghia 1%, hoi 10i tuyén bo ctia nha san xuat c6 dung khong?
Pdp s6: Q=9,2785, chdp nhdn gid thuyét.
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Bai 56 21. S6 con ciia 2000 phy nit tha d6 dudi 25 tudi cho ¢ bang sau :
Sb con X 0 1|2 ]34
S6 phunit | 1090 | 650 | 220 [ 30 | 10

V61 murc y nghia 5% c6 thé xem X tuan theo ludt Poisson hay khong?
Pdp s6: Q=0,6247, chdp nhdn gia thuyét.
Bai s6 22. Kiém tra 200 thung mdt loai do hop, nguoi ta thu dugce sb liéu sau
S6 hop bi hong/thung 0| 1]2]3]4
S6 thung 116 56 |22 | 4 | 2

Véi mic y nghia 5%, chimg to rang s6 hop bi hong ctua mot thung 1a bién ngiu
nhién tuan theo qui ludt Poisson?
Padp s6: Q=2,685, chip nhdn gid thuyét.
Bai 56 23. S6 tai nan giao thong xay ra mdi ngay & 1 thanh phé quan sat dugc
Sotainan | 0 [ 1 [ 2 [ 3 |4 [5]6]7]8
S6 ngay 10 {32146 (35209 | 2 |1 1

V61 mic y nghia 1%, xét xem s0 tai nan giao thong c6 quy luat Poisson?
Pdp so: Q=2,3582, chdp nhdn gid thuyét.
Bai 50 24. Ning suét lta (X) thir nghiém trén 100 16 dat cho két qua
Nang suat (tin/ha) | 8-9 [ 9-10 [10-11]11-12[12-13|13-14|14-15
S truong hop 8 | 15|21 | 23 |16 9 8

Vé&i muc ¥ nghia 10%, xét xem X c6 phan phdi chuan khong?

Pdp s6: Q=2,2784, chdp nhdn gia thuyét.

Bai s6 25. Dé nghién ciru vé muc do yéu thich cua khach hang d6i v6i hai miu quang

c40 A va B. Tién hanh nghién ctru trén 1 nhém khach hang duoc cho xem 2 miu quang
c4o va danh gia 2 miu trén thang diém 10. Két qua danh gia nhu sau:

KH |1]|2|3|4]|5 (6|78 9|10 11|12 |13

MauA |6 |6 | 5|78 |7[5|10/6| 8 | 8|9 S8

MauB [ 7|96 |6[10[9 8| 9 |8 9 |10 8 | 8

Kiém dinh xem c6 sy khac biét mirc do yéu thich 2 mau quang cdo hay khong, véi mirc ¥
nghia 5%.
Pdp sé6 T =10,5.
Bai s6 26. Dé nghién ciru vé mirc d6 yéu thich cac mén hoc dinh luong giira 2 nhom nam
va nit. Tién hanh nghién ciru trén 1 nhém nam va 1 nhém nit cho biét muirc d6 yéu thich
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cta ho doi véi cac mén hoc dinh lugng trén thang diém 10 (1 1a hoan toan khong thich,
10 13 hoan toan thich). Két qua nghién ctru nhu sau:

Nam | 6 | 6|10 |7 | 8| 7[9]10]6 8|89
Ne [ 719516 [5/9(7]9 [8|4|8]8|7]10

Kiém dinh xem c6 su khac biét muc do yéu thich cadc mon hoc dinh lugng gitta 2 nhom
gi6i tinh hay khong, véi mie § nghia 5%.

Pdp s6 W =0,4471. chdp nhdn.
Bai s6 27. D¢ kiém tra xem c6 méi lién hé giita gidi tinh va sy yéu thich cac thé loai

phim. Khao sat 500 nguoi dan va két qua duoc téng hop trong bang chéo nhu sau:

Gi6i tinh
Nam | Nit | Tong
Phim hoat hinh 20 40 60
The — loai Mppim hanh dong 110 | 60 | 170
phim  yéu )
| Phim tinh cam S0 | 120 1 170
thich nhat
Phim khoa hoc vién tudng 80 20 | 100
Tong 260 | 240 | 500

Hay thyc hién kiém dinh moi lién hé gitra gidi tinh va su yéu thich cac thé loai phim véi
miurc y nghia 5%.

Pdp s6 Q=85,533 bdc bo H,.
Bai s6 28. Pé nghién ctru vé su khac biét trong chi tiéu cho viéc mua sam quan 4o cho
ban than giira nam va nit, nguoi ta chon khao sat 1 nhom phu nir va 1 nhém nam giéi vé
s6 tién chi tiéu cho viéc mua sim quan 4o trong 1 nam cho ban than va két qua khao sat
nhu sau: (don vi triéu dong):
Nam 3 11,5 1 4 |5 118151445425
N 5145 5 2423523 ]1,5|5]25

Kiém dinh xem c6 su khac biét trong chi tiéu cho viéc mua sim quan 4o cho ban than
gilra nam va nit, vdi mic y nghia 5%.

Pdp s6: W =12,256, bdc bo.
Bai s6 29. Cong ty vira t6 chtic budi tdp hudn cho nhan vién phong sales, day 1a két qua

danh gia 10 nhan vién cta khach hang trudc va sau khi tap huan:
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Nhan vién 1213 4 S16 7|89 10

Trude 85160 |8 | 70 [ 95| 75|70 |80 | 90 | 80

Sau 80 | 70 | 80 | 100 | 80 | 80 | 95 | 95| 90 | 85

Kiém dinh xem c6 su khac két qua danh gia 10 nhin vién cta khach hang trudc va sau
khi tap hudn, véi mic y nghia 10%.

Pdp s6: T =1,655, chap nhdn.
Bai s6 30. Dé kiém tra xem c6 modi lién hé gitta c6 di lam thém va két qua hoc tap cua

sinh vién. Khao sat 500 sinh vién va két qua duoc tong hop trong bang chéo nhu sau:

bi lam thém
Codilam | Khong di .
Tong
thém lam thém

Trung binh 20 30 50

Xép loai két Kha 110 150 260
qua hoc tap | Gioi 60 100 160

Xuat séc 10 20 30

Téng 200 300 500

Hay thuc hién kiém dinh mdi lién hé giita viéc di lam thém va két qua hoc tap cua
sinh vién v&1 muc y nghia 5%.
DPadp s6 Q=1,55 chdp nhdn H,.
Bai s6 31. Pé nghién ciru vé sy khac biét trong chi tiéu gitta nhom co6 va khong ¢ nguoi
yéu, nguoi ta chon khao sat 1 nhom c6 ngudi yéu va khong c6 nguoi yéu vé sd tién chi
tiéu hang thang va két qua khao sat nhu sau: (don vi triéu dong):
CoNY 3 1,524 3 |2]18 (244 ]45|4]25
KhongNY |34 (45| 5 |24 235 2 |[3]|1,5]|5]25

Kiém dinh xem c6 su khac biét trong chi tiéu gitta nhém c6 va khong c6 nguoi yéu, véi
muc ¥ nghia 5%.
Padp s6: W =0,4312, chdp nhdn.
Bai s6 32. Dé kiém tra xem c6 mdi lién hé gitra trinh d§ hoc van va cha dé quan tam khi
doc bao ctia ngudi dan. Khao sat 500 nguoi dan va két qua dugc tong hop trong bang
chéo nhu sau:
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Trinh do hoc vin
Tt Cao Sau dai
nghiép 12 | dang/DH hoc
Cac | Chinh tri 10 15 20
chu | X3 hoi 50 150 80
® | Giai 110 35 30

Hay thuc hién kiém dinh mbi lién hé giira giita trinh d6 hoc van va cha dé quan tim khi
doc bao ctuia nguoi dan 5%.

Dap $0: Q=108,931, bdc bo.
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Thuat ngir chinh chwong 4

Tiéng Anh Tiéng Viét
Alternative Hypothese Gia thuyét thay thé
Analysis tool Cong cu phan tich

Critical value

Data analysis

Key formulas
Kruskal-Wallis test

First sample

Hypothese

Research hypothesis
Mann-Whitney-Wilcoxon test
Methods

Null hypothesis

Normal approximation
Nonparametric method
Level of significance
One-tailed test

P-value approach
Population median
Parametric method

Type I and type Il errors
Two-tailed test

Test median

Total number of observations
Sign test

Second sample

Steps of hypothesis testing
Spearman rank correlation
Sum of the ranks

Wilcoxon signed-rank test

Gia tri quan trong

Phan tich dir li€u

Cong thuc quan trong

Kiém tra Kruskal-Wallis

Mau thtr nhét

Gia thuyét

Gia thuyét nghién ctru

Kiém dinh Mann-Whitney-Wilcoxon
Céc phuong phap

Gia thuyét khong

Xép xi phan phdi chuan
Phuong phap phi tham s6
Muc y nghia

Kiém dinh 1 phia

Céch tiép can gia tri xac suat
Trung vi téng thé

Phuong phap tham s

Sai 1am loai 1 va sai 1am loai 2
Kiém dinh 2 phia

Kiém dinh trung vi

Téng s6 cac quan sat

Kiém dinh dau

Mau thir hai

Cac budc tién hanh kiém dinh
Tuong quan hang Spearman
Téng sb cac hang

Kiém dinh dau hang Wilcoxon
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Chiong 5 PHAN TICH PHUONG SAI

Muc tiéu chwong 5

Chuong nay giup sinh vién:

- Nam dugc thé nao 1a phan tich phuong sai va khi nao st dung phan tich phuong sai.
- Hiéu va ap dung dugc phén tich phuong sai mot yéu to.

- Hiéu va ap dung dugc phén tich phuong sai hai yéu t0.

Trong chuong 4 chiing ta d kiém dinh su khac nhau vé trung binh hai tong thé c6
thé dua vao hai mau khao sat ngiu nhién. Tuy nhién, trén thuc té thi d6i khi chung ta can
so sanh sy bang nhau vé gia tri trung binh nhiéu hon hai tong thé. Phan tich phuong sai
c6 thé giai quyét van dé nay.

5.1. Phan tich phwong sai mot yéu t6

Gid st bién ngau nhién X chiu tdc dong ctiia nhan to A gom k mirc nhén t6 X, X,,..., X

vo1 X; c6 phéan phoi chuén, N( uj,cjz) c6 mau dicu tra nhu sau:

X X, X

1 X X2 Xik

2 Xo1 X» Xok

ny Xnn Xniz Xnik

Gia4 tri trung binh X, X, X,

Trong do:

-k la sb mau khao sat;

- n;laco mau cua nhom thir j;

- X lagia tri cua phan tir thir i trong mau tht j;

- X la trung binh mau ciia mau thr j;

- X la trung binh mAu chung ciia toan bd cac phan tir trong k mau.
Ta xay dung cac budc dé kiém dinh cap gia thiét nhu sau

Budc 1. Dit gia thuyét
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Ho: =y ==y
H,: H, sai

Trong d6 W, 1a gid tri trung binh tong thé thtr i (i=1,2,....k)
Buéc 2. Tinh trung binh miu
- Tong sb quan sat :
k
n=2n
j=

- Trung binh mau nhoém j (j=1,2,...,.k) (trung binh cot) theo cong thirc:

. 1 l'lj TJ . Ilj
XJ :_ZXI_] =— VOl TJ = ZXU
i n; i=1
- Trung binh mau chung ctia k nhém theo cong thirc
k D
< Z1 i=1 Xij T ko k
X=E=—=— wiT=) D X;=DT,
n .
j=l

K
_ =1 i=l
2.1,

J=1

—

Buéc 3. Tinh tong binh phwong d9 1éch

- Phuong sai ¢6 hiéu chinh nhém j (j=1,2,...,k) (phuong sai c6 hiéu chinh cdt)

nj—l Py n

- Tong binh phuong cac do 1éch clia toan bo cac phan tir duoc tinh theo cong thirc

SST = ii(xﬁ Xy

i=1 i=l

- Tong binh phuong cac do 1éch riéng cia cac nhoém so v6i X duge tinh theo cong thic
koo _ 2
SSA = Zlnj(xi -X)
J:

- Téng binh phuong cac d I¢ch trong ndi b ciia nhom dugce tinh theo cong thirc
k 1 )
j=1 i=l

- Mébi quan hé gitra cac binh phuong dd 1éch, tir SST ta c6
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n

()_(j_)_()2+i 2(x-X)(X; - X)
j=l =1 j=1 i=1 =11

[

._.
Il
—_

(X;-X)’ =SSE+SSA

Vi

Chua y: SST thé hién sy bién thién cta hién tuong nghién cuu; SSA thé hién su bién
thién do yéu td cot tao ra; SSE thé hién su bién thién do cac yéu td khac. Nhu vay hién
tuong nghién ctru phu thudc vao hai phan: do yéu té dang xem xét va nhitng yéu td tac
dong. Néu nhu sy tac dong cia yéu té dang nghién ciru cling nhu cac yéu td khac tac
dong thi ta c6 thé két luan hién tugng nghién ciru khong phu thude vao yéu td dang xem
xét. Piéu nay dan dén trung binh theo nhém bang nhau.

Budc 4. Tinh phwong sai

- Phuong sai trong ndi by nhém theo cong thirc

SSE
n p—

MSE =

- Phuong sai gifra cac nhom theo cong thure

MSA:&

Buérc 5. Tinh gia tri kiém dinh

£_Msa
MSE

V&1 mic y nghia o cho trudce, ta tim dugce gia tri to1 han trong bang Fisher
C=f,(k-1,n—k)
+)Néu F>f, (k—1,n—k) thi bac bo H,.
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+)Néu F<f, (k—1,n—k) thi chua di co s& bac b H,.

Ta c6 thé tom tit cac bude kiém dinh trén trong bang sau:

Phan tich phwong sai 1 yéu to
Tong cic chénh Bac ty | Phwong | Ty s (F)
Iéch binh phwong do sai
Giira cac SSA k-1 MSA MSA
nhom MSE
Noi bo nhém SSE n-k MSE
Tong SST n-1

Vi du 5.1. Mot nghién ctru duoc thuc hién nham xem xét ning suat lua trung binh cta 3

giong lta c6 bang nhau hay khong? Két qua thu thap qua 4 nam nhu sau:

Nam | Giong A | Giong B | Giong C
1 65 69 75
2 74 72 70
3 64 68 78
4 83 78 76

Hay két luan véi mire y nghia 5%.
Giai
Bude 1. Dit gia thuyét
Got py,1,, 15 1a nang suat lta trung binh twong tmg cua cac giéng lta A, B, C. Ta ¢
{Ho =R =y
H, :H, sai
Buéc 2. Tinh trung binh miu
- Trung binh miu cua timg giéng la:

4 _— nl
Gibdng laa A: X, = iZXﬂ =715
0y

7 —_ n2
Giong lua B: X, =iZXi2 =71,75
i

7 —_ n3
Giong lta C: X, = iZXB =74,75
N3 5

- Trung binh mau chung cua 3 giéng lta theo cong thirc
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Buée 3. Tinh tong binh phwong d léch
- Tong binh phuong d6 1éch giita cac giong lta
koo_ 0 _2
SSA =Y n; (Xj —X) :% ~ 26,167
=
- Tong binh phuong d6 1éch trong ndi bo cac giéng lua
k 1j o
SSE=)">(X;—X;) =237+60,75+34,75=332,5

j=1 1=l

- Tong binh phwong do 1éch toan bo céac cac gidng lua

kK 0
SST = Z}ZJI(XJ Xy :? ~ 358,667
=l i=

Budc 4. Tinh phwong sai
- Phuong sai trong ndi b giéng lua

SSE  332,5 665
n-k 12-3 18

MSE = ~ 36,9444

- Phuong sai gitra cac giong lua

SSA 26,167 157

MSA = = ~13,0833
k-1 3-1 2
Buéc 5. Tinh gia tri kiém dinh
£_MSA 13,0833 _0.3541

~ MSE 36,9444
Véi mirc § nghia o =0,05 tra bang Fisher ta c6 gia tri t6i han C =1f; (5(2,9) =4,26
Do F <C chua du co s¢ bac béo H,. Vay v61 muc y nghia 5%, nang sut trung binh cta
ba giéng la 1a nhu nhau.
Dung Excel phan tich phwong sai
Kich hoat Data Analysis trong Excel
Data Analysis da ting dugc tich hgp trong Excel 2003. Tuy nhién, cac phién ban Excel
moi khong tich hop cong cu ndy ma an trong phan Add-in.
Buwée 1: Chon “File” => chon “Options”
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Budce 2: Vao muc “Add-Ins” => chon “Analysis ToolPak” sau do bam vao“Go”

Excel Options ? *
General 2 : 3 i
View and manage Microsoft Office Add-ins.
Formulas
Praofing Add-ins
Save Mame = Location Type L
Language ActiveAppIifation Add-ins r— . .
Analysis ToolPak o siSVANALYS3Z XL Excel Add-in
Advanced

Inactive Application Add-ins

Customize Ribban Analysis ToolPak - VB& Ch, ATPYBAEN.XLAM  Excel Add-in
Custom XML Data Ch IO FFRHD,DLL Document Inspector
Quick Access Toolbar Date ML) Chort TaghMOFLDLL  Action
Euro Currency Toaols GG UROTOOLXLAM Excel Add-in
Add-Ins EViews Add In Ch. Views Add Inxla  Excel Add-in
Financial Symbol (XML} Chrt Tag\MOFLDLL  Action
Trust Center Headers and Footers C\. 14\0FFRHD.DLL  Document Inspector
Hidden Rows and Columns L 1O FFRHN.OL Noriment Insnector
Add-in: Analysis ToolPak
Publisher: Microsoft Corporation
Compatibility: Mo compatibility information available
Lacation: CA\Program Files (xB6)\Microsoft Office\Office14\LibranfAnalysis),
AMNALYS32.XLL
Description: Provides data analysis tools far statistical and engineering
analysis

Manage: | Excel Add-ins

|

Cancel

Budre 3: Sau khi bdm “Go” thi s& hién ra 1 giao dién ctra s6 “Add-Ins”.
Ban chon “Analysis ToolPak” rdi bim “Ok”

Add-Ins

el

X

Add-Ins available:

Analysis ToolPak - VBA
[ Euro Currency Tools Cancel
[|Eviews Add In
Eiiuzrgﬂzgdﬂﬂ Browse...
Automation...
Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

Voi vi du trén, ta thuc hién nhu sau
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Buwdc 1. Nhap dir liéu theo cot

A B C
. Giéng A|Giéng B|Giéng C
2| 65 69 75
3 74 72 70
4 64 68 78
5 83 78 76

Bude 2. Tu man hinh Excel chon Data analysis sau d6 chon : Anova: Single Factor

Data Analysis 7 *

Analysis Tools

OK
(Anova:SingleFactor Lot
Anova: Two-Factor With Replication Cancel
Anova: Two-Factor Without Replication
Correlation
Covariance Help

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis

Histogram A

Nhin OK man hinh xuét hién nhu sau

Anova: Single Factor ? X
Input
= Ok
Input Range: SAS1:8C55 2.7 _
Grouped By: (®) Columns

(O Rows Help
Labels in First Fow

Alpha: |0.05

Cutput options

() Qutput Range: e
(®) New Worksheet Ply: SASH

() New Workbook

Trong do
+) Input Range: chon vung dir li¢u (quét bang dir licu)
+) Columns: theo ¢t
+) Labels in First Row: Tén cac giéng lua A, B, C
+) Alpha: Mtrc y nghia 5%
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+) New Worsheet ply: Chon ving xuat két qua 1a A8
Budre 3. Nhan Ok, ta duogc két qua

Anova: Single Factor

SUMMARY
Groups  Count Sum  Average Variance
Gidng A 4 286 71.5 79
GiGng B 4 287 7175 20.25
Gidng C 4 299 J4.75 11.58333
ANOVA,
ce of Varic 55 df MS F P-value F crit
Between i 26.16667 2 13.08333 0.354135 0.711136 4.256495
Within G 332.5 9 36.94444
Total 358.6667 11

5.2. Phan tich phwong sai hai yéu to

Phén tich phuong sai hai chiéu 13 xét dén hai yéu t anh huéng dén hién tuong
nghién ctru
5.2.1. Phan tich phwong sai hai yéu t6 khong Lip

Trong trudng hop nay twong Gng vai sy tac dong cua yéu td cot va yéu td hang
chung ta chi chon mgt quan sat. Day la truong hgp mdé rdng cuia phéan tich phuong sai
mot yéu td, co nghia 13 ta vira kiém dinh gia thuyét trung binh theo ¢t bang nhau vira

kiém dinh trung binh theo hang bang nhau.

Yéu td thi hai Yéu t6 thir nhat (ct)
(hang) 1 2 c
1 Xll X12 e Xlk
2 X21 X22 ot X2k
h Xhl XhZ th

Budéc 1. Xay dung ciip gia thuyét
Gia thuyét H,, :
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- Trung binh cua tong thé theo yéu t6 hang bang nhau
- Trung binh cua tong thé theo yéu té cot bang nhau
Dbi thuyét H, : Khong xay ra it nhat mot trong hai gia thuyét trén cia H,

Budrc 2. Tinh cac tong theo bang sau

— 2
! 2 ¢ Tiw = ZXij ZXij
j j
1 X X Xie T > X3
j
i
j
T, = ZXU Ty, T, T, T = ZXij
1 i,j
2 2 2 2 2
ZXij ZXil ZXiz ZXic ZXij
1 i i i 0]
Bang ANOVA
Ngudn SS df MS F
Yéu to h 2 h-1 SSA MSA
SSAleTﬁ—T— MSA =222 =
A ciS h-c h-1 MSE
Yéu to c 2 c—1 SSB MSB
SSleZTfj—T_ MSB =222 e
B hs ™ heo c—1 MSE
Saiso | SSE=SST-SSA-SSB | (h-1)(c~1) | \ o SSE
(h—1)(c-1)
Tong T2 h-c—1
SST=Y X2 ——
IZJ: Y hec

Budérc 3. So sanh va két luin

-Néu F, > £, [ (h—1),(h—1)(c—1)] thi ta bic bo yéu to A (hang).

-Néu Fy > f,[(c—1),(h—1)(c—1)] thi ta béc b6 yéu 6 B (cot).
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Vi du 5.2. Mt nghién ctru dugc thuc hién nham xem xét sy lién hé gitra loai phan bon,

gidng laa va ning suét lua. Két qua thu thap nhu sau:

Loai phan bon | Gidng A | Giéng B | Gidng C
1 65 69 75
2 74 72 70
3 64 68 78
4 83 78 76

Hay két luan véi mire y nghia 5%.
Giai
Budc 1. Xay dung cip gia thuyét
Gia thuyét H,:
- Ning suit trung binh khong phu thudc vao phan bon
- Ning suat trung binh khong phu thudc vao giéng lua
Déi thuyét H, : Khong xdy ra it nhit mot trong hai gia thuyét trén cua H,

Budc 2. Lap bang tinh cic tong

: A 7 - A - A X _ 2
Loai phén bon | Giong A | GiongB | GiongC | T, = inj ZXij
y i

1 65 69 75 209 14611

2 74 72 70 216 15560

3 64 68 78 210 14804

4 83 78 76 237 18749

T, = ZXU 286 287 299 872
1
Zxﬁ 20686 20653 22385 63724

- Tong binh phuong d6 léch toan bo

2 2
SST=ZX% —T—=63724—872 =%=358,67
U hec 12 3

Lj

- Tong binh phuong d6 1éch cua timg yéu té hang:
8727

4x3

h 2
SSA =132 —T—=1(2092 +2167 +210° +237° ) -
¢’ h-c 3

=170
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- Tong binh phuong d6 1éch cia ting yéu td cot:

c 2 2
SSB =12T3j _ =1(2862 +287° +2992)— 872" 157 _ 26,167

- Tong binh phuong do 1éch cia sai s:

SSE =SST -SSA -SSB=162,5
Budc 3. Tinh phuong sai
- Phuong sai giita cac nhém yéu t6 hang:

MSA = 55A = 170 ~ 56,6667.

h-1 4-1
- Phuong sai giita cac nhém yéu td cot:

SSB 26,1667
c—1 3-1

MSB = =13,0833.

- Phuong sai phan du:

SSE 162,5

E= = ~27,0833.
(h-D)k-1) “A-D3E-D

Budc 4. Tinh gia tri kiém dinh

- Kiém dinh theo hang:
= MSA _ 56,667 —2.0923.
MSE 27,0833
- Kiém dinh theo cét:
- MSB _ 13,0833 ~0,4831.
MSE 27,0833

Budc 5. So sanh va két luan

Vé6i mirc y nghia 5%, gia trj t6i han theo yéu t6 hang: C, =1, 45 (3,6) =4,76; gid
tri t6i han theo cot: C, =1 (5(2,6) =5,14.

Ta c6 F, <C, chua du co s¢ bac bo H,. Vay véi miic y nghia 5%, ning suat
khong phu thudc vao phan bon.

Ta c6 Fy <C, chua du co s& bac bé H,. Vay v6i muc y nghia 5%, ning suat
khong phu thudc vao giéng lua.
Vi du 5.3. Trong mot dé tai nghién ctru su phu thudc gitta mirc luong véi két qua hoc tap
va moi trudng hoc, nguoi ta khdo sat ngdu nhién mot sd sinh vién mai tot nghiép o 3
truong dai hoc va thu thap duoc bang két qua sau:
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Truong dai hoc

Két qua hoc tap A B C

Trung binh 5 6 7

Trung binh kha 6 7 9

Kha 7 8 11

Gioi 9 10 14

Xuat sdc 13 15 | 20

Dua vao két qua duoc tinh san ¢ bang sau:
Tong cac chénh | Bac | Phuong )
1éch binh phuong | tu do sai Ty so F

Két qua hoc tap 185,07 43,375
Moi truong hoc tap 21,938
Phan du 8,5333 8 1,0667
Tong 240,4 14

a) Hay dién vao cac chd con thiéu trong bang
b) Vi mirc ¥ nghia 5%, hiy kiém dinh gia thuyét cho rang khong c6 su phu thudc
cua tién lvong vao két qua hoc tdp va méi truong hoc. Néu c6 thi su phu thudc
xay ra gitra muc luong va két qua hoc tap hay moi truong hoc?
Giai
a) Hay dién vao cac chd con thiéu trong bang
Ta cod
h=5,c=3, SSA =185,07; SSE =8,5333; SST = 240,4
Suy ra
SSB =240,4-185,07-8,5333=46,8
SSA _ 185,07

MSA =—— ~ 46,2675.
h-1 —

MSB :SS—B: 46,8 =23,4.
c—-1 3-1

Ta c6 bang két qua

Tong cac chénh | Bac Phuong )
1&ch binh phuong | tu do sai Ty so F
Két qua hoc tap 185,07 4 46,267 | 43,375
Moi truong hoc tap 46,8 2 23.4 21,938
Phan du 8,5333 8 1,0667
Tong 240,4 14
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b) Dua vio két qua cau a, ta xét hai trudng hop g véi cdp gia thuyét nhu sau:

Truong hop 1.

Hy : Két qua hoc tap khong co su khac biét vé trung binh dua trén gia tri
thu nhap cta muc luong.

H; : Két qua hoc tap cé su khac biét vé trung binh dya trén gia tri thu nhap
cua muc luong.
V61 muc y nghia 5%, tra bang Fisher ta c6 gia tri téi han theo két qua hoc tap:

C, =1y5 (4,8) =3,84

Taco F =43,375>C; =3,84 nén bac bé Hy. Vay v6i mic y nghia 5%, két qua
hoc tap c6 su khac biét vé trung binh dya trén gia tri thu nhap ciia murc lwong.
Truong hop 2.

Hy : Moi truong hoc tap khong co sy khac biét vé trung binh dua trén gia
tri thu nhap cua muc luong.

H; : Méi truong hoc tap c6 su khac biét vé trung binh dua trén gia tri thu
nhép cia muc luong.
Véi mirc y nghia 5%, tra bang Fisher ta c6 gié tri t6i han theo két qua hoc tap

C, =fo0s (2,8) =4,46
Ta c6 F, =21,938>C, =4,46 nén bac bo Hj. Vay vo1 muc y nghia 5%, moi
truong hoc tap c6 su khac biét vé trung binh dya trén gia tri thu nhap cua mirc
luong.
Ding Excel phan tich phwong sai hai yéu t6 khong lip
V61 vi du 2 0 trén, ta thuc hién cac budc sau trén Excel nhu sau:

Buwéc 1. Nhap dir liéu theo nhu sau

Loai
phan |Giong A|Gidéng B|Gidng C
bon

1 65 69 75

2 74 72 70

3 64 68 78

4 83 78 76

Budce 2. Tr man hinh Excel chon Data analysis sau d6 chon : Anova: Two- Factor

Without Replicaion
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Data Analysis ? >

Analysis Tools

(8.4

Anowva: Single Factor .
Anova: Two-Factor With Replication Cancel
Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-5ample for Variances
Fourier Analysis

Histogram W

Help

Nhin OK man hinh xuét hién nhu sau

Anova: Two-Factor Without Replication 7 x

Input
= O
Input Range: 5,-5.51:5[39_.5 f |

[+] Labels
Alpha: [0.05 | Help

Cancel

Output options

() Qutput Range: =
(®) New Worksheet Ply: (34510

{ ) New Workbook

Trong do

+) Input Range: chon vung dit li€u (quét bang dir li¢u)

+) Labels in First Row: Tén cac giéng lua A, B, C va cac loai phan bon 1, 2, 3, 4
+) Alpha: Mtrc y nghia 5%

+) New Worsheet ply: Chon ving xuét két qua 1a A10

Bwéc 3. Nhan Ok, ta duoc két qua
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Anova: Two-Factor Without Replication

SUMMARY Count sSum Average Variance
1 3 209 69.66667 25.33333
2 3 216 72 4
3 3 210 70 52
4 3 237 79 13
Gidng A 4 286 71.5 79
Gidng B 4 287 71.75 20.25
Gidng C 4 299 74.75  11.58333
AMNOWVA
Source of Variation 58 df MS F P-value F crit
Rows 170 3 56.66667 2.092308 0.202691 4.757063
Columns 26.16667 2 13.08333 0.483077 0.638961 5.143253
Error 162.5 6 27.08333
Total 358.6667 11

5.2.2. Phan tich phwong sai hai yéu t6 c6 lip

Trong truong hop tuong tng véi mdi yéu td cot va yéu to hang ta co thé chon
nhiéu quan sat. Trong phan nay, ngoai viéc kiém dinh vé trung binh theo c6t bang nhau,
trung binh theo hang bang nhau ma chiing ta con xem xét sy twong tac gitta yéu t6 hang
va yéu to cot ¢ anh huong dén hién twong nghién ctru hay khong. Ta co bang két hop

hai tiéu thire nhu sau:

Yéu t6 thir hai Yéu t6 thir nhat (cot)
(hang) 1 2 c
X1 X121 Xiel
Xi12 X2 Xie2
1
Xl 1r X12r chr
Xon X1 Xoe1
Xon X0 Xoe2
2
Xer X22r X2cr
h X1 Xha1 Xhel




Budc 1. Xay dung cip gia thuyét
Gia thuyét H,, :

- Trung binh cua tong thé theo yéu t6 hang bang nhau

- Trung binh ctia tong thé theo yéu to cot bang nhau

- Khong co sy tuong tac gitra yéu to hang va yéu to cdt

Dbi thuyét H, : Khong xay ra it nhat mot trong ba gia thuyét trén cia H,

Budc 2. Lap bang tinh cic tong

Yéu t6 Yéu t6 thir nhat (cot)
thir hai 1 2 ¢ T
(hang)
Xii Xia1 Xjel Ty = Zlek
jk
X112 X2 Xie2
1
Xl Ir X12r chr
X1 X1 Xael Tow = Zijk
jk
Xon X2 Xoe2
2
X21r X22r X20r
Xhll Xh21 thl Th** = Z thk
jk
Xpi2 Xn2 Xpea
h
Xhlr Xh2r thr
T*j* T = inlk Tope = ZXiZk T = inck T= Z Xijk
ik ik ik i,j,k

- Tong binh phuong do6 léch toan bd
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SST =" (X ) quk

i,j,k i,j,k

- Tong binh phuong d6 léch cia timg yéu té hang:

— X. 2 -
SSA—chi:(XI** ) ZT hcr

- Tong binh phuong d6 1éch cia ting yéu td cot:

SSB= hrZ(X**— ) = hrZT**——

- Tong binh phuong d6 1éch cua yéu td twong tac

SSAB =Y (Ko ~ Kieo + Koo =X
Lj

Ay lgp lgp T
_rzr:Tij* crzi:Tl** hrzj:T*J*+

2

- Tong binh phuong do 1éch cua sai s:

trong do

SSE =SST-SSA -SSB-SSAB=Y X}, - Zxﬁ*

i,j,k
Biang ANOVA
Ngudn | SS df MS F
Yéu t6 SSA —
€u to h-1 MSA:SSA A:MSA
A h-1 MSE
Yéutdo | SSB ~1
€u to C MSB — SSB F, = MSB
B c—1 MSE
Twong | SSAB (h—l)(c—l) MSAB — SSAB Fy, = MSAB
tac AB (h-1)(c-1) MSE
Sai so SSE hc(r—l) MSE = SSE
hc(r—l)
Tong SST her -1

Buéc 3. So sanh va két luin
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-Néu F, > £, [ (h—1),hc(r—1)] thi ta bac b6 yéu t6 A (hang).
-Néu Fy > f,[(c—1),he(r—1)] thi ta bac bo yéu t6 B (cot).
-Néu Fyp >, [(h —1)(c—1),he(r- 1)] thi ta bac bo yéu t6 twong tac.

Vi du 5.4. Diéu tra muc ting trudng chiéu cao ctia mot loai cdy trong theo loai dat trong

va phan bon ta cé két qua sau :

Loaidat| 1 | 2 [ 3

Phan bon

A 55145135
5514540
6,0 | 40 | 3,0

B 56 |50 40
70 [ 5550
70 | 50| 45

Hoi c6 su khac nhau ctia muc ting trudng chiéu cao theo loai dit va loai phan bén
khong? Hay két luan v6i muc y nghia 5%.
Giai
Budc 1. Xay dung cap gia thuyét
Gia thuyét H,:
- Mitc tang trudng chiéu cao trung binh theo cac muc phan bon bang nhau
- Mittc tang trudng chiéu cao trung binh theo céc loai dat bang nhau
- Khéng c6 sy twong tac gitra mirc phan bon va loai dat
Déi thuyét H, : Khong xay ra it nhit mot trong ba gia thuyét trén ciia H,

Budc 2. Lap bang tinh cic tong

Loai dat 1 2 3 T

Phan bon

A 5,5 4,5 3,5 Ty = 40,5
5,5 4,5 4,0
6,0 4,0 3,0

B 5,6 5,0 4,0 Ty = 48,6
7,0 5,5 5,0
7,0 5,0 4,5

205



Ta co
2
ZTU.Z* :Z(Zxﬁkj =17% +13* +10,5% +19,6% +15,5% +13,5* =1374,91

- Téng binh phuong d¢ 1éch toan bo

2 2
SST =X}, - EC :461,11—89’1

i,j,k I

=20,065
- Tong binh phuong d6 1éch cia tirng yéu t hang:
SSA = ZTi* ——= l(40,52 +48,67) - 8oL = 3,645
9 18

- Tong binh phuong d6 1éch cia ting yéu td cot:

2 2
T—=l(36,62 +28,52 +242)—89;1=13,59
r 6 18

1 2
hrz 7 he

- Tong binh phuong do 1éch cia yéu tb tuong tac :
lw—.n 1 , 1 , T?
SSAB:— T* - T** I T** +—
rz Y crzi: ' hrzj: 7 her

89,12

=%-1374,91—444,69—454,635+ =0,0233

- Tong binh phuong do 1éch cua sai s:

SSE =SST —-SSA —SSB-SSAB =2,8067
Budc 3. Tinh phuong sai
- Phuong sai giita cac nhém yéu t6 hang:

SSA 3,645
h-1 2-1

MSA = =3,645.

- Phuong sai gifra cdc nhom yéu to cot:

MSB = SSB _ 13,59
c—-1 3-1

=6,795

- Phuong sai giita cic nhém yéu td tuong tac:

MSAB — SSAB _ 0,0233 0,012

(h-1)(c-1) 2-DE-1)

- Phuong sai phan du:
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SSE _ 2,8067

MSE = =0,234
hc(r - 1) 12
Budc 4. Tinh gia tri kiém dinh
9 MSA 4
- Kiém dinh theo hang: F, =i = 3,643 =15,577.
MSE 0,234
- Kiém dinh theo cot: Fy = MSB_675 _ 29,0385.
MSE 0,234
- Kiém dinh theo yéu t6 tuong tac: F,p = MSAB _ 0,012 0,0513.
MSE 0,234

Budc 5. So sanh va két luan

Véi muc ¥ nghia 5%, gié tri t6i han theo yéu t0 hang: C, =f; s (1,12) =4,75; gia
tri t6i han theo yéu t6 cot: C, =1, 5(2,12)=3,89; gi4 trj t6i han theo yéu 6 tuong tac:
Cy =1y ,5(2,12)=3,89.

Ta c6 F, > C,; bac bo yéu to hang. Vay voi mirc y nghia 5%, muc ting truong
chiéu cao trung binh theo cdc mirc phan bén khong bang nhau.

Ta c6 Fy > C, bac bo yéu to cot. Vay véi mirc ¥ nghia 5%, muc ting trudng
chiéu cao trung binh theo cac loai d4t khong bang nhau.

Ta cd F g <C; chua du co s¢ bac bo yéu td twong tac . Vay v6i mirc ¥ nghia 5%,
khong c6 sy tuong tac giita mirc phan bon va loai dat.
Vi du 5.5. Trong mot dé tai nghién ctru sy phu thudc gitta muc lwong véi két qua hoc tip
va moi truong hoc, ngudi ta khdo sat ngau nhién mot s sinh vién méi t6t nghiép & 3

truong dai hoc va thu thap duoc bang két qua sau:

Truong dai hoc
Két qua hoc tap A B C
Trung binh 4 6 7
5 7 8
6 5 7
5 6 9
Trung binh kha 6 7 9
5 7 8
6 6 7
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5 6 6
Kha 7 8 11
6 7 10
8 7 9
7 9 8
Gioi 9 10 14
7 11 16
8 12 18
10 12 20
Dua vao két qua duoc tinh sin ¢ bang sau:
Phan tich phuong sai hai yéu to
Tong binh phuong | Bac ty | Phuong | Ty so0
cac chénh léch do sai F
Két qua hoc tap 277,06
Moi truong hoc 127,79
Tuong tac 59,375 6 9,8958 | 6,9512
Phan du 51,25 36 | 1,4236
Tong 515,48 47

a) Hay dién vao cac chd con thiéu trong bang
b) Vi mirc ¥ nghia 5%, hy kiém dinh gia thuyét sau:
Gia thuyét 1: Khong co6 sy phu thudc gitta mtc lvong vao két qua hoc tap va moi
truong hoc tap.
Gia thuyét 2: Khong c6 sy phu thude gitra moi truong hoc tap va két qua hoc tap.
Gidi
a) Hay dién vao cac chd con thiéu trong bang
Taco h=4,c=3
SSA =277,06;SSB =127,79; SSAB = 59,375; SSE =51,25; SST = 515,48

Suy ra
MSA = SSA = 277,06 ~92,3533.
h-1 4-1
MSB:SS—B: 127,79 =63,895.
c-1 3-1
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SSAB 59,375

MSAB = = =9,896.
(h-1)(c-1) 6
Fy = SSA _ 92,3533 — 64,873
SSE  1,4236
= SSB _ 63,896 — 44,883
SSE 1,4236

Ta c6 bang két qua

Phén tich phuong sai hai yéu to

Tong binh phuong | Béc tu | Phuong | Ty so

cac chénh léch do sai F

Két qua hoc tap 277,06 3 92,353 | 64,873
Maéi truong hoc 127,79 2 | 63,895 | 44,883
Tuong tac 59,375 6 9,896 | 6,9512
Phan du 51,25 36 | 1,4236
Tong 515,48 47

b) Dua vao két qua cdu a, ta xét hai trudng hop tng v6i cip gia thuyét nhu sau:
Gia thuyét 1. Khong cé su phu thudc gitra muc luong vao két qua hoc tap va moi
truong hoc tap.
Vé&i mirc y nghia 5%, ing v6i két qua cau a tra bang Fisher ta co gia tri ti han
theo két qua hoc tap:
C; =105 (3,36) =2,87
Tacod Fp =64,873 > C; =2,87 nén bac bo gia thuyét 1. Vay v6i mic ¥ nghia 5%,
¢6 su phu thudc gitra muc lvong vao két qua hoc tap.
Véi muc ¥ nghia 5%, (mg vé6i két qua cdu a tra bang Fisher ta co gia tri toi han
theo mdi truong hoc tap:
C, =105 (2,36) =3,26
Ta co Fg =44,883 > C, =4,46 nén bac bo gia thuyét 1. Vay véi mirc y nghia 5%,
¢6 su phu thudc gitra murc lwong vao moi truong hoc tap.
Gia thuyét 2. Khong c6 sy phu thude gitra méi truong hoc tap va két qua hoc tap
Véi mire y nghia 5%, tng v6i két qua cau a tra bang Fisher ta c6 gia tri toi han :
C; =105 (6,36) =3,26
Ta co Fpg =6,9512 > C5 =2,364 nén bac bo gia thuyét 2. Vay voi mirc ¥ nghia
5%, c6 su phu thudc gitra moéi truong hoc tap va két qua hoc tap.

Dung Excel phan tich phwong sai hai yéu t6 6 Lip
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Voi vi du 5.4 trén, ta thuc hién trén Excel nhu sau:

Buwdc 1. Nhap dir liéu theo nhu sau

1 2 3

5.5 4.5 3.5

A 5.5 4.5 4
6 4 3

5.6 5 4

B 7 5.5 5
7 5 4.5

Budc 2. T man hinh Excel chon Data analysis sau d6 chon : Anova: Two- Factor
With Replicaion

Data Analysis ? >

Analysis Tools
Anova: Single Factor Py

Cancel
Anova: Two-Factor Without Replication

Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis

Histogram b

Help

Nhin OK man hinh xuét hién nhu sau

Anova: Two-Factor With Replication 7 et

Input
Input Range: SAS1:8DS7 2.5 III

4 Rows per sample: 3

Alpha: 0.05

Output optons

(") Dutput Range: s
(®) Mew Worksheet Bly: SAS10

i) Mew Workbook

Trong do

+) Input Range: chon vung dir li¢u (quét bang dir li¢u)
+) Row per sample: S6 1an lip: 3

+) Alpha: Mtrc y nghia 5%

+) New Worsheet ply: Chon ving xuat két qua 1a A10
Bwéc 3. Nhan Ok, ta duoc két qua
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Anova: Two-Factor With Eeplication

SUMMARY 1 2 3 Total
A
Count 3 3 3 o
Sum 17 13 10.3 403
Average 5666667 4333333 33 45
Variance 0.083333 0.083333 023 1
B
Count 3 3 3 9
Sum 19.6 15.3 13.3 486
Average 6333333  3.166667 43 4
Variance 0.635333  0.083333 023 1.0323
Total
Count b i] i]
Sum 36.6 283 24
Average 6.1 473 4
Variance 0.52 0273 0.3
ANOVA
Source af Variation o af M5 F Pvalve  Ferit
Sample 3643 1 3.643 1358432 0001936 4747225
Columns 13.59 2 6793 | 2905226 232E-03 3883204
Interaction 0.023333 2 0011667 0040881 0931330 3883204
Withit 2806667 12 0233880
Total 20.065 17
5.3. Tém tat chwong 5
1. Phén tich phwong sai mét yéu to
Budc 1. Pat gia thuyét
Hoopyp=py=-=py
H,: H, sai
Budce 2. Tinh trung binh mau
9 7 k
- Tong sO quan sat: n = an
j=1
. S
- Trung binh mau nhémj (j=1,2,....k): X; :n_ZXij

- Trung binh mau chung cta k nhém: X =



Budc 3. Tinh tong binh phuong d6 1éch:

1

k —\2 ko _0 k —\2
SST=2 % (X;=X) s $8A=3n;(X;-X)': SSE=3 3 (X; - X;)
j=1 i=l =1 j=1 i=l
Budc 4. Tinh phuong sai: MSE = SSE ; MSA = 354
n—k k-1
Budc 5. Tinh gia tri kiém dinh: F = MSA
MSE

V&1 mie y nghia a cho trudce, ta tim dugce gia tri td1 han trong bang Fisher
C=f,(k—-1,n—k)
+)Néu F>f, (k—1,n—k) thi bac bo H,.
+)Néu F<f, (k—1,n—-k) thi chua dii co s& bac bé H.

Ta c6 thé tom tit cac budc kiém dinh trén trong bang sau:

Phan tich phwong sai 1 yéu to
Tong cic chénh Bac ty | Phwong | Ty s (F)
Iéch binh phuwong do sai
Gitra cac SSA k-1 MSA MSA
nhom MSE
Noi b nhém SSE n—-k MSE
Tong SST n-1

2. Phan tich phwong sai hai yéu t6 ¢6 lip
Budc 1. Xay dung cip gia thuyét
Gia thuyét H, :
- Trung binh ctia tong thé theo yéu t6 hang bang nhau
- Trung binh ctia tong thé theo yéu td cot bang nhau
- Khong c6 sy twong tac giita yéu t6 hang va yéu t6 cot
Déi thuyét H, : Khong xay ra it nhit mot trong ba gia thuyét trén ciia H,
Budc 2. Tinh céc tong

SST= 3" (X ~X) : 8SA =erY (X - X)’
i,j.k i

SSB=hrY(Xejr ~X)'; SSAB=rY (Ko ~ Ko + X - X))
i Lj
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SSE =SST -SSA —~SSB-SSAB = ) ijk—l§ X
r T
L]

i,j.k
Bang ANOVA

Ngudén | SS df MS F
Yéutd | SSA h-1 MSA = SSA A:M_SA

A h- MSE
Yéutd | SSB c—1 Msp = SSB g, - MSB

B c—1 MSE
Twong | SSAB | (h—1)(c—1) | \ c\p_  SSAB F _MSAB
tic AB (h-1)(c-1) | **  MSE
Saiso | SSE he(r-1) MSE = SSE

he(r—1)

Tong | SST her—1

Budc 3. So sanh va két luan

-Néu F, > £, [ (h—1),hc(r—1)] thi ta bac b6 yéu t6 A (hang).

-Néu Fy >f, [(c —1),he(r —1)] thi ta bac bod yéu td B (cot).

-Néu Fyp >, [(h —1)(c—1),he(r - 1):| thi ta bac bo yéu to tuong tac.

5.4. Bai tap

Bai s6 1. Trong mot chu dé nghién ctru, ngudi ta mudn tim hiéu xem doanh s6 ban hang
va vi tri clra hang trong cting mot chudi cira hang c6 sy phu thudc vao nhau hay khong.
Ngudi ta hién hanh khao sat ngiu nhién trén mot sd cira hang va doanh s6 cua cac cira

hang nay thi thu duoc bang sb lidu sau:

Cura hang
Thang A B C
1 22,2 | 24,6 | 22,7
19,9 | 23,1 | 21,9
20,3 | 22 | 233
21,4 | 23,5 | 24,1
21,2 | 23,6 | 22,1
11 21 | 22,1 | 234
12 20,3 | 23,5

O| oo N
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Gia dinh rﬁng doanh sb ban hang tuan theo luat phan phéi chuén, phuong sai vé su bién
dong doanh sb gitra cac cira hang 1a bang nhau.

Dua vao bang két qua trén, ta co bang két qua tinh sin nhu sau

Phén tich phuong sai mot yéu t6 (ANOVA)

Tong cac chénh | Bac | Phuwong | Ty s F | P value
1&€ch binh phuong | tu do sai

Gitra cac nhom 2 N 0,0001
No6i bo nhom 7,934 | ... 0,57
Téng 28,1212 16

1. Hay dién cac gia tri con thiéu trong bang trén.
2. Véi muc ¥ nghia 5%, kiém dinh xem doanh s6 ban hang gifra cac clra hang c6
su khac bi¢t khong?
Bdp s6: 1. SSA =20,188; n—k =14; MSA =10,094; F=17,812.
2. C6 sw khdc biét doanh sé bdn hang ciia cira hang.
Bai s6 2. Mot nha san xuit nude gidi khat dang xem xét ba mau lon cho mot loai nude
ngot: dd, vang, xanh cé anh hudng dén doanh thu nhu thé nao. 16 cia hang dugc chon ra
dé goi cac lon nudc ngot dén ban. Nhitng lon mau do dugc gai dén 6 ctra hang. Nhiing
lon mau vang dugc gdi dén 5 ctra hang khac va cac lon mau xanh ciing dugc goi dén 5
ctra hang con lai. Sau mot vai ngay, nha san xuat kiém tra & cac cira hang thi doanh s6

ban nude ngot duge cho trong bang so li€u sau:

Mau lon nudc ngot
Doanh s6 (ngan dong) | Do | Vang | Xanh

Cua hang 1 43 52 61
Ctra hang 2 52 37 29
Cura hang 3 59 38 38
Cura hang 4 76 64 53
Cura hang 5 61 74 79
Ctra hang 6 81

Gia dinh rﬁng doanh sb ban hang tuan theo luat phan phéi chuan, phuong sai vé su bién
d6ng doanh sb giira cac mau 1 bang nhau.

Dua véo bang két qua trén, ta co bang két qua tinh san nhu sau

Phén tich phuong sai mot yéu to6 (ANOVA)
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Tong cac chénh | Bac | Phuong | Tys6F | P value
1&ch binh phuong | tu do sai

Giita cac nhom 340,9375 ... | 1704688 | ...... 0,556
NoO1 b nhom 13 | ......
Tong 3948,938 15

1. Hay dién cac gia tri con thiéu trong bang trém.
2. Véi muc ¥ nghia 5%, kiém dinh gia thuyét cho rang khong c6 su khac biét vé
doanh sb ban hang ctia ba mau nude ngot nay?
Pdp s6: 1 SSE =3608; k —1=2; MSE =277,5385; F = 0,61422;
2.Doanh sé ban hang ciia ba mau mede ngot khéng cé sw khdc biét.
Bai s6 3. Dé danh gia chat luong ciia 3 loai ca phé méi duoc tung ra thi truong, ngudi ta
tién hanh khao sat trén 1 nhém khach hang (danh gia trén thang diém 10) va két qua danh

gia 3 loai ca phé dugc trinh bay nhu sau:

STT Mau A Mau B Mau C

1 5 5

2 6 9 6

3 7 10 5

4 5 7 4

5 9 8 5

6 6 6 6

7 6 9

8 5

Dung phan tich phuong sai. Vi mitc y nghia 5%, c6 thé noi co su khac biét vé chat
lugng cua 3 loai ca phé€ nay hay khong?

Dap s6: Ba logi ca phé co su khac biét ve chat luong.
Bai s6 4. Dé danh gia hoat dong kinh doanh ctia 3 cira hang. Ghi nhan doanh thu trong 7

ngay tai 3 ctra hang nhu sau (don vi triéu dong):

STT | CHX |CHY | CHZ
1 6 10 5
2 10 9 6
3 5 10 15
4 15 12 4
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5 6 9 10
6 9 6 6

7 10 5 5

Dung phan tich phuong sai. V&i mirc y nghia 5%, c6 thé noi doanh thu & 3 cira hang 13
khéac nhau hay khong?

Pdp s6: Doanh thu ¢ 3 cika hang khéng c6 sw khdc biét.
Bai s6 5. Dé danh gia chat luong cuia 3 loai ca phé méi duoc tung ra thi truong, ngudi ta

tién hanh khao sat trén 1 nhom khach hang va két qua danh gia 3 loai ca phé duoc trinh

bay nhu sau:
STT | MauA Mau B Mau C

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

Dung phan tich phuong sai
1. Tinh gi4 tri kiém dinh F
2. V61 muc y nghia 5%, c6 thé noi co su khac biét vé chat luong cua 3 loai ca phé
nay hay khong? néu cé thi néu rd.
Dap s6: 1. F=4,2389; 2. Ba logi ca phé co sy khac biét vé chat luong.
Bai s6 6. Dé danh gia chat luong cua 3 loai tra gitip cai thién gidc ngi cho ngudi 16n tudi
vira moi tung ra thi trudng, ngudi ta tién hanh khao sat trén 3 nhém ngudi 10n tudi da thu

nghiém 3 loai tra trén, danh gia ctia 3 nhom ngudi nay doi véi 3 loai tra duoc ghi nhan

nhu sau:
STT Mau A Mau B Mau C
1 9 5 8
2 7 7 4
3 8 4 5
4 7 8 5
5 8 6 7
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6 9 7 8
7 8 7 7
8 8

Dung phan tich phuong sai
1. Tinh gi4 tri kiém dinh F
2. V&1 muac y nghia 5%, co thé noi co su khac biét vé danh gia cua 3 loai tra nay
hay khong?
Pdp s6: 1. F=4,606 2. ba loai tra cé sw khdc biét vé danh gid.
Bai s6 7. Bén chuyén gia tai chinh dugc yéu cau du doan vé toc do ting trudong (%)

trong 5 ndm tG1 cua 5 cong ty trong mot nganh dugc cho nhu sau:

Chuyén gia
Cong ty A B C D
1 8 12 8 14
2 13 10 9 11
3 11 9 12 12
4 9 13 11 13
5 12 11 10 10

C6 thé cho rang du doan toc do ting trudng trung binh 13 nhu nhau cho ca 5 cong ty hay
khong. Hay két luan véi mirc y nghia 5%.

Pdp s6F =1,2 toc dé tang trudng trung binh 1a nhw nhau.
Bai s6 8. Nghién ciru vé hiéu qua cta ba loai thuéc A, B, C dung diéu tri chimg suy
nhuoc than kinh. 12 nguoi bénh duge chia thanh 4 nhom theo mtrc d§ bénh 1, 2, 3, 4;
trong mdi nhom chia ra dé cing dung trong 3 loai thudc trén. Sau mot tuan diéu tri, két

qua danh gia bang thang diém nhu sau:

Mitrc @ bénh | 1 2 3 4
Thubc
A 25 40 25 30
B 30 25 25 30
C 25 20 20 25

Hay dénh gid hi¢u qua cua cac loai thude A, B, C c6 khac nhau hay khong? Két luan véi
muc ¥ nghia 1%.
Pdp s6: F=1,33, hiéu qua ciia cdc loai thuéc A, B, C ¢é nhw nhau.
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Bai s0 9. Mot nghién ctu dugc thyc hién nham xem xét sy lién hé gitra loai phan bon,

gidng laa va ning suat. Nang suat laa duoc ghi nhan tir cac thuc nghiém nhu sau :

Gionglua| A B | C

Phan bon
1 65 | 69 | 75
68 | 71 | 75
63 | 67 | 78
2 74 | 72 | 70
78 | 69 | 69
76 | 70 | 65
3 64 | 68 | 78
72 | 73| 82
65 | 74 | 80
4 83 | 77| 76
82 | 718 | 77
84 | 75 | 75

Hay cho biét sy 4nh hudng ciia phan bén, giong lta 1én ning suat? Hay két luan véi mirc
y nghia 5%.

Pdp s6:

F, =15,64, c6 su phu thudc giita phdan bon va nang sudt.

F, =13,42, c¢6 su phu thugc giita giéng lua va nang sudt.

Bai s6 10. Mot nghién ctru san luong bong lta (ta/ha) theo mat do trong va mirc phan

bon dugce ghi nhén tir cac thue nghiém nhu sau :

Murc phan bon B1 B2 B3 B4

Mat do tréng
Al 16 19 19 20
15 20 21 24
21 23 22 21
16 19 20 18
A2 17 19 20 20
15 18 21 21
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16 18 22 22
19 20 23 19
A3 18 20 22 25
20 23 18 22
19 21 23 21
17 22 21 23

Hay cho biét c6 sy khac nhau ciia san luong bong laa theo mat d6 trong, theo mirc phan
bon ? Hay két luan v6i mirc ¥ nghia 5%.
Pdp s6:
F, =2,79, khong co sw phu thudc gitia san lwong va mdt do tréng.
F, =1,56, khong san lwong va murc phan bon.
5.5. Tai liéu tham khao
[1] Pham Vin Chimng, Lé Thanh Hoa, Nguyén Dinh Uéng, Théng ké tmg dung,
NXB Pai hoc Qubc gia Thanh Phdé HO Chi Minh, 2016.
[2] Ha van Son, Gido trinh Ly thuyét Thong ké, ing dung trong Quan tri va kinh té.
[3] S.P. Gordon, Contemporary Statistics, Mc Graw — Hill, Inc. 1994sworth.
[4] Anderson, Sweeney, and William [2010], Statistics for Business and
Economics, South-Western Cengage Learning (1 1" Edition).
[5] Michael Barrow, Statistics for Economics, Accounting and Business Studies-
Prentice Hall, 2006.
[6] Newbold Paul - Statistics for Bussiness and Economics, 5th edition - Prentice

Hall, 2005.
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Thuét ngir chinh chwong 5

Tiéng Anh Tiéng Viét

ANOVA table Bang phan tich phuong sai

Analysis of Variance Phan tich phuong sai

Assumptions for analysis of variance Céc gia dinh dé phan tich phuong sai
Completely randomized design Thiét ké hoan toan ngau nhién
Comparisonwise type I error rate So sanh ty 1& 16i loai 1

Degrees of freedom Bac tu do

Different levels of a factor Cac cép d0 khac nhau cua mot yéu tb
Experimentwise type I error rate Thir nghiém ty 1¢ 16i loai 1

Equality of k population means Su bang nhau cua k trung binh tong thé
Experimental units Pon vi thir nghiém

Factors Céc nhan to

Interaction Su tuong tac

Independent variable Bién doc lap

Mean square due to error Trung binh binh phuong céc sai sd
Mean square due to treatments Trung binh binh phuong cac nhém
Multiple comparison procedures Nhiéu phuong phap so sanh
Randomized block design Thiét ké khdi ngau nhién
Replication Su lap lai

Response variable Bién doc lap

Overall sample mean Trung binh mau chung

Total sum of squares Téng binh phuong

Sample mean for treatment | Trung binh mau cho mau tht j
Sample variance for treatment | Phuong sai mau cho mau thir j
Single factor experiment Thir nghiém mét yéu t6

Sum of squares due to error Téng binh phuong cac sai sb

Sum of squares due to treatments Téng binh phuong cac nhom

Sum of Squares for Factor A Téng binh phuong yéu to A

Sum of squares for interaction Téng binh phuong yéu té tuong tac
Supplementary exercise Bai tap bo trg (bai tap bo sung)
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Chuong 6 PHAN TiCH DAY SO THOI GIAN

Muc tiéu chwong 6
Chuong nay giup sinh vién:
- Ném dugc khai niém va phan loai diy s6 thoi gian.
- Biét va tinh duoc céc chi tiéu phan tich day s6 thoi gian.
- Phuong phap tim ham xu thé.
- Van dung ddy s6 thoi gian dé du bao bang 3 phuong phap: Toc do phat trién binh

quan, luong ting giam tuyét ddi binh quan va ham xu thé.

6.1. Dy so6 thoi gian

Dé phan tich bién dong ctia hién tuong qua thoi gian, ta ding phuong phép phan tich
day so thoi gian. Trong phuong phép nay cac gia tri quan sat khong doc lap véi nhau,
nguoc lai sy phu thudc cta cac gia tri quan sat trong dy s6 13 dic diém, co so cho viée
xay dung cac phuong phap nghién ctru va dy doan day sb thoi gian. Cac phuong phap du
doan dinh luong co thé dugc phan chia thanh hai loai: phan tich cac muc do qua thoi
gian va phan tich lién hé nguyén nhan — két qua. Phuong phap dy doan bang phén tich
cac murc d0 qua thoi gian lién quan dén viée tinh toan cac gia tri twong lai cua yéu t6
nghién ctru dya trén toan bd cac quan sat cd duge ¢ qua khir va hién tai. Phan tich lién hé
nhan qua lién quan dén viéc xac dinh cac yéu td anh hudng dén yéu t6 ta mudn du doan,
nhu phan tich hoi quy boi dé xem GDP phu thudc vao lugng dau tu trong nudc, lugng
dau tu nudc ngoai, dan so...

Phén tich cdc muc do qua thoi gian dugc dua trén gia dinh co ban 1a cac yéu t6 anh
hudng dén bién dong cua hién tugng trong qué khur va hién tai s€ con tiép tuc ton tai voi
cung tinh chat, dic diém, cuong do nhu vay ddi vé6i bién dong cua hién tugng trong
tuong lai. Do d6 myc tiéu chinh cta phan tich ddy sé thoi gian 12 nhan ra va tach riéng
cac yéu t6 anh hudng nay phuc vu cho muc dich du doan cling nhu cho viéc kiém soat va
hoach dinh trong quan ly.

6.1.1. Khai niém va phan loai
6.1.1.1. Khai niém

Day s6 thoi gian 1a mot phuong phap phan tich thong ké duoc st dung kha phé bién,
nham nghién ciru cac dic diém, ban chit xu hudng va tinh quy luat vé su phat trién cua
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hién twong thuong xuyén bién dong theo thoi gian. Dy s thoi gian 1a ddy cac tri sb cua
mot chi ti€u théng ké duoc sép xép theo thtr tu thoi gian.

Mot day sb thoi gian c6 dang tong quat nhu sau:

t.

1

t t, ty e |t

Y; Y Y2 Y3 | Ya

trong do

t; (i=1,2,...,n): thoi gian thir i.

y; 1=12,...,n): gia tri cua chi ti€u tmg voi thoi gian thir 1.
Vi du 6.1. Théng ké két qua tiéu thy san phém X, Y, Z trong 5 nam tai khu vgc Thanh
phd H Chi Minh (Pon vi tinh: tin).
Nam | 2016 | 2015 | 2014 | 2013 | 2012

X 90 95 92 87 &9
Y 78 76 75 70 69
V4 80 82 85 82 80

Qua diy sb thoi gian vé mirc do tiéu thu san pham cta khach hang, doanh nghiép c6
thé nghién curu céac dac diém va su bién dong cua san phém. Qua d6 c6 thé nim duoc xu
hudng va tinh quy luat cta sy phat trién dong thoi du doan duoc cac muc do phat trién
trong tuong lai.
6.1.1.2. Phan loai

Cin clr vao dic diém vé thoi gian ciia ddy s nguoi ta thuong chia day s thoi gian
thanh 2 loai nhu sau:

C6 3 loai diy so thoi gian:

- Day s6 tuyét ddi: Khi cac mirc do cua day so 1a sb tuyét doi. Trong d6 ddy s tuyét
d6i lai duoc chia thanh 2 loai 14 ddy so tuyét doi thoi ky va day s6 tuyét d6i thoi diém.

- Day s6 twong d6i: Khi cac mirc do cua day s 13 sé tuong dbi. Vi du: Tc do phat
trién cta doanh nghiép qua cac nam.

- Diy s6 binh quan: Khi cac muc do cua day sb 1a cac s6 binh quan. Vi du: ning suit
lao dong binh quan ctia cong nhan cia mot phan xudng duge tong hop qua cac thang.

a. Day so thoi ky: 14 diy s6 biéu hién su bién dong cua hién twong nghién ctru qua
ting thoi ky. Cac muc do trong diy sé thoi ky co thé cong voi nhau qua thoi gian, dé

phéan anh mat lugng ctia hién tugng nghién ctru trong mot thoi ky dai hon.
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Vi du 6.2. Théng ké gid tri xuét khau, nhap khau hang hoa cua Viét Nam giai doan tu

nam 2000 dén nim 2015 nhu sau

Xuat khau Nhép khau
Nam | (triéu USD) (triéu USD)
2000 14,449 15,635
2001 15,027 16,162
2002 16,706 19,733
2003 20,176 25,227
2004 26,504 31,954
2005 32,442 36,978
2006 39,826 44,891
2007 48,561 62,682
2008 62,685 80,714
2009 57,096 69,949
2010 72,237 84,839
2011 96,906 106,750
2012 114,529 113,780
2013 132,033 132,033
2014 150,217 147,852
2015 162,017 165,570

b. Diy s6 thoi diém: 13 diy so bicu hién sy bién dong cua hién twong nghién ciru qua
cac thoi diém nhét dinh. Cac mic do trong diy s6 thoi diém khong thé cong lai theo thoi
gian vi con s6 cong nay khong cé y nghia kinh té.

Vi du 6.3. Thong ké san luong ton kho ciia xi nghiép X. Kiém ké vao ngay 1 hang thang

nhu sau:

Ngay 1/1 1/2 1/3 1/4 1/5
San luong ton kho (tan) | 380 395 350 420 442

6.1.2. Cac chi tiéu phén tich diy so thoi gian
6.1.2.1. Mirc do trung binh theo thoi gian
La chi tiéu phan 4nh mic d6 dién hinh, chung nhat cia hién tuong trong thoi gian
nghién ctru.
Gia str ta c6 ddy so thoi gian: Yis Yaseer Yy
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Goi y : la mtc do trung binh cta day
a. Day sd thoi ky: D6i v6i day sb thoi ky, mic do binh quan theo thoi gian dugce tinh

theo cong thuec:

_ +y, ety Ix
y = Yi Y2 y :_Zyi (61)
n i

Vi du 6.4. Tinh hinh doanh thu ban hang cta coéng ty VLC trong 7 thang dau nam 2012
dugc cho trong bang sb liéu sau :

Doanh thu ban hang | 400 | 460 | 480 | 520 | 560 | 596 | 642

Tinh doanh thu binh quéan bén ra trong thang cta cong ty VLC.
Giai

Dé tinh doanh thu binh quan ban ra trong thang cta coéng ty VLC, ap dung cong
thire (6.1), ta c6

= =522,57.

__lzn:y _ 400+460+480+ 520+ 560 + 596 + 642
n .5 ! 7

b. Diy s6 thoi diém: co 2 trudng hop
- Péi voi diy s6 thoi diém co cac khoang cach thoi gian bang nhau, mirc d6 binh

quan dugc tinh theo cong thirc sau:

1
Vit Yyt T Y+t Yn 1 n—l(

1
y:2 2 — Z

YitVin
6.2
n—1 n—-143 j (62)

2
- Péi véi diy sd thoi diém c6 cac khoang cach thoi gian khong bang nhau thi muc

dd binh quan theo thoi gian dugc tinh theo cong thirc

n
Z Ly;
i1

ty+t,+ 4t =
i=1

— _Ly thy, ey,

y (6.3)

trong do

y; 1=L2,...,n): muc do thir i trong day s0,

t. (i=1,2,...,n): d dai thoi gian twong tmg v6i muc do thir 1.
Vi du 6.5. C6 s6 liéu vé hang ton kho ctia mot xi nghiép trong quy I nhu sau :
Ngay /1 | 12 | 1/3 | 1/4
Murc ton kho (tan) 500 | 800 | 200 | 600

Tinh muc d6 ton kho binh quan quy I cua xi nghiép.
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Gidi

Pay 1a sb liéu ddy s6 tuyét d6i thoi diém, do d6 mirc do ton kho binh quan quy I tir 1/1
dén 31/3

Ap dung cong thirc (6.2), ta c6

.500+800+ 200+ 1.600

1
-2 2

_ —516,67.
Y 4-1

Vi du 6.6. C6 s6 liéu vé s6 cong nhan tuyén dung thém mot nha may nhu sau : Tir dau
thang 1 dén 15/1 c6 s6 cong nhan tuyén dung thém 1a 50, tir 16/1 dén 10/2 1 58 cong
nhan, ngay 11/2 d&én 5/3 bo sung thém 55 cong nhan, va dot tuyén cudi cliing trong quy 1
tir 6/3 dén 31/ 3 1a 48 cong nhan. Xac dinh s6 cong nhan tuyén thém binh quan trong
quy I (1/1 dén 31/3).

Giai
Lap bang : S6 cong nhan tuyén dung thém ciia mot nha may trong quy I
Ngay S6 cong nhan tuyén | S6 ngay (khoang cach thoi gian)
1/1-15/1 50 15
16/1 —10/2 58 26
11/2-5/3 55 23
6/3 -31/3 48 26

Day 1a s6 liéu day s6 tuyét ddi thoi ky, dé tinh s6 cong nhan tuyén thém binh quén trong

quy I, &p dung cong thirc (6.3), ta c6

ST 50x15+58x26+55% 23+ 48x 26
Z“:t 15+26+23+26
i

=53,01.

6.1.2.2. Lwong ting (giam) tuyét doi

Luong ting (giam) tuyét ddi 1a chi tiéu phan anh su bién dong vé muc do tuyét dbi
ctia hién tuong giita hai thoi gian. Tuy theo muc dich nghién ctru, ta c6 thé chon gdc so
sanh khac nhau, khi d6 c6 cac chi tiéu lugng ting (giam) tuyét d6i khac nhau.

Tuy theo muc dich nghién ctru dugc chia thanh 3 loai nhu sau:

a. Luong ting (giam) tuyét doi lién hoan 1a chi tiéu phan anh bién dong vé muc do
tuyét d6i cua hién tuong giita hai thoi gian lién nhau va dugce tinh theo cong thirc:

81 :yl _yrl’ i:2,3,...,n. (64)
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b. Lwong ting (giam) tuyét ddi dinh gdc 13 chi tiéu phan anh su bién dong vé mirc
d6 tuyét ddi cuia hién tuong trong nhitng khoang thoi gian dai va thudng lay muc d6 dau
tién lam gdc ¢ dinh. Cong thic tinh.

A =y,-y,,1=23,...,n. (6.5)

V61 y, : ky dugce chon lam gbe.

MGéi lién hé giira lugng ting (giam) tuyét dbi lién hoan va lugng ting (giam) tuyét ddi

dinh gbc:

D8 =A, (6.6)

c. Lwong ting (giam) tuyét ddi binh quén thé hién mot cach chung nhét luong ting
(giam) tinh trung binh cho ca thoi ky nghién ciru, 1a sé trung binh cong cia cac lugng
tang giam tuyét d6i lién hoan.

n

S 1 A Yn— Y1
d=—-) §=—~-==1 . 6.7
n—lé "'n-1 n-1 (6.7

Chi tiéu nay chi c6 y nghia khi cac luong ting (giam) tuyét d6i lién hoan xap xi nhau,
nghia 1a trong suét thoi ky nghién ciru, hién tuong tang (giam) véi mot luong twong ddi
déu.

Vi du 6.7. Tinh hinh doanh thu ban hang ctia cong ty X trong 7 thang dau nim 2018
dugc cho trong bang sd liéu sau :

Thang 1 2 3 4 5 6 7
Doanh thu ban hang | 390 | 440 | 470 | 500 | 560 | 600 | 640

Tinh luong ting (giam) tuyét doi lién hoan, lugng tang (giam) tuyét doi dinh goc va
luong tang (giam) tuyét dbi binh quan cia doanh thu ban hang trong thang cua cong ty
X.

Giai
Goi y, 1a doanh thu ban thang thir 1 hang cua cong ty X
Tinh luong ting (giam) tuyét d6i lién hoan, lugng ting (giam) tuyét ddi dinh gbc vé

doanh thu ban hang cua cong ty X, ta 1ap bang sau :

Thang 1 2 3 4 5 6 7
Y, 390 | 440 | 470 | 500 | 560 | 600 | 640
0= ¥i— Yiu 50 | 30 | 30 | 60 | 40 | 40
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A=y -y, 50 | 80 | 110 | 170 | 210 | 250

Luong tang (giam) tuyét d6i binh quéan ctia doanh thu ban hang:

S Yo~ Yi_ 640-390 125
n-1 7-1 3

6.1.2.3. Téc dp phat trién

Téc do phat trién 13 chi tiéu phan anh xu huéng va tdc d6 bién dong cia hién tugng
nghién ctru qua thoi gian, dugc tinh bang cach chia mirc d cua hién tuong & ky nghién
ctru cho mirc d cua hi¢n tuong ¢ ky géc. Tuy nhién, tuy theo muc dich nghién cuu, co
thé chon ky géc khéc nhau, khi d6 ta c6 céc chi tiéu toc do phat trién khac nhau nhu sau:

a. Téc d phat trién lién hoan: 13 chi tiéu phan 4nh xu hudng va téc d6 bién dong
ctia hién tuong giira hai thoi gian lién nhau va duoc tinh theo cong thirc:

Yi §i=23,..n. (6.8)
Yia

t, =

b. Téc dd phat trién dinh gbc: 13 chi tiéu phan anh téc do va xu hudng bién dong
cua hién tuong ¢ nhitng khoang thoi gian dai, duoc tinh bang cach so sanh mirc d6 cua
hién twong ¢ ky nghién ctru v6i mic d6 & ky duoc chon 1am gde so sanh ¢b dinh (thuong
chon 1a ky déu tién) theo cong thuc:

T,==,1=23,..,n. (6.9)
Y

MGéi lién hé giita téc d6 phat trién lién hoan va téc do phat trién dinh gbc
+) Tich cac tbc do phat trién lién hoan bang toc d6 phat trién goc
n
[Tt =T. (6.10)
i=2
+) Ty sb giita hai toc d6 phat trién dinh gdc lién nhau trong diy sb bang toc do

phat trién lién hoan.

T (6.11)

c. Téc d phat trién binh quén 1a chi tiéu thé hién nhip do phat trién dai dién cua

hién twong trong sut thoi ky nghién ciru.
— n y
t=nd] ]t = NERAY (6.12)
i=2 Y
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Chi tiéu nay ¢ y nghia khi cac toc do phat trién lién hoan xap xi nhau nghia 1a trong
sudt ky nghién ctru hién tuong phat trién véi mot téc d6 twong dbi déu.
Vi du 6.8. Tinh hinh doanh thu ctia cong ty ABC dugc cho trong bang s liéu sau :
Nam 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Doanh thu 35 38 45 48 52 58 65

Tinh tdc do phat trién li€n hoan, tdc do phat trién dinh géc va toe do phat trién binh quan
vé doanh thu ciia cong ty ABC.

Giai

Goi y, 1a doanh thu ndm thtr 1 hang cua cong ty ABC

Tinh toc d6 phat trién lién hoan va téc do phat trién dinh gbc vé doanh thu ctia cong ty

ABC, ta lap bang sau :

Nam 2012 | 2013 2014 | 2015 | 2016 | 2017 | 2018

\2 35 38 45 48 52 58 65

(= Vi 1,0857 | 1,1842 | 1,0667 | 1,0833 | 1,1154 | 1,1207
Yia

T = Yi 1,08576 | 1,2857 | 1,3714 | 1,4857 | 1,6571 | 1,8571
M|

Tc d6 phat trién trung binh vé doanh thu ctia cong ty ABC.

T=ngdn = 7—1/@ ~1,1087.
i 35

6.1.2.4. Toc dp ting (giam)

Téc d6 tang (giam) 1a chi tiéu phan 4nh nhip do tang (giam) tuong dbi giita cac mic
d6 cua hién tuong qua thoi gian. Nghia 13, qua mot hodc mot sé don vi thoi gian, hién
tuong d3 ting (giam) bao nhiéu 1an hodc bao nhiéu phan trim. Tuy theo muc dich nghién
ctru, ¢6 thé chon ky gde so sanh khac nhau, khi d6 ta c6 cac toc d6 ting (giam) sau:

a. Toc dd ting giam lién hoan: 13 chi tiéu phan anh nhip do ting (giam) twong d6i
ctia hién tuong gitra hai thoi gian 1ién nhau va duoc tinh theo cong thirc:

_YiTYiu % i23 (6.13)
Yia Yi-1

4

b. Téc dd ting giam dinh gbc: 1a chi tidu phan anh nhip d6 ting (giam) tuong dbi
ctia hién twong gitra hai thoi gian dai va thuong lay muc d6 dau tién lam gbe ¢b dinh va
dugc tinh theo cong thurc:
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A=Y TN By 223 (6.14)
Yi Y1

¢. Téc dd tiang giam binh quéin: 13 chi tiéu phan anh nhip d6 ting (giam) dai dién
cho céc tdc do tang (giam) lién hoan va dugc tinh theo cong thirc
a=t-1. (6.15)
Vi du 6.9. Tiép vi du 6.8. Tinh toc d6 ting giam lién hoan, toc do ting giam dinh gbc va
tbc do ting giam binh quan vé doanh thu cta cong ty ABC.
Giai
Tinh toc do ting giam lién hoan va toc d6 ting giam dinh gdc vé doanh thu cua cong ty

ABC, ta lap bang sau :

Nam 2012 | 2013 2014 | 2015 | 2016 | 2017 | 2018
\2 35 38 45 48 52 58 65
a;=t;—1 0,0857 |0,1842 | 0,0667 | 0,0833 | 0,1154 | 0,1207
A; =T -1 0,08576 | 0,2857 | 0,3714 | 0,4857 | 0,6571 | 0,8571

Téc d6 taing giam binh quan vé doanh thu ctia cong ty ABC.
a=t-1=0,1087.
6.1.2.5. Gia tri tuyét ddi ciia 1% ciia toc dd ting (giam) lién hoan
Gia tri tuyét dbi 1% cuia toc do tang (giam) lién hoan 1a chi tiéu phan anh ctr 1% cua
téc d6 tang (giam) lién hoan thi twong tng hién twong nghién ctru ting thém (hodc giam
di) mot lugng tuyét ddi cu thé 1a bao nhiéu. Cong thuc tinh:
_ ai?‘i% = yiy_iyiii-llooz N (6.16)
Yia

gi

Vi du 6.10. Tiép vi du 6.8. Tinh gia trj tuyét d6i 1% cua tdc do ting (giam) lién hoan vé
doanh thu cta cong ty ABC.

Giai

Tinh gid tri tuyét ddi 1% cia toc do ting (giam) lién hoan vé doanh thu cta cong ty

ABC, ta lap bang sau :

Nam 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
. 35 38 45 48 52 58 65
Vi 0,35 | 038 | 0,45 | 0,48 | 0,52 | 0,58
%7700

229



6.2. Ham xu thé

Tién trinh thé hién xu hudng bang phuong phap ham s6 duoc thuc hién qua 3 budc:
nhén ra mé hinh, Iya chon mé hinh va diéu chinh mé hinh.

Noi dung co ban cua phuong phap ham xu thé 1a khai quat héa chiéu huéng bién
dong cua hién tuong nghién ctru béng mot ham sd toan hoc, nham md ta mot cach sat
nhét, gﬁn ding nhét bién dong thuc té cua hién tuong. Cu thé 1a, thong qua vi¢c xem xét
d6 thi bién dong thuc té cua hién twong két hop voi kinh nghiém, sy hiéu biét thyc té vé
hién tugng, ta chon mot ham s6 c6 tinh chat ly thuyét dé thé hién mét cach tdt nhat xu
hudng phat trién cia hién tuong.

Duéi day 1a mot s6 ham thuong dugc su dung
6.2.1. Ham xu thé tuyén tinh
Ham xu thé tuyén tinh duoc str dung khi cac luong ting (hodc giam) tuyét d6i lién
hoan xap xi bang nhau. Dang ctia ham xu thé tuyén tinh 13
V. =a, tat (6.17)
trong do:
+) ¥, : Gia tri clia hién tuong tai thoi gian t x4c dinh bang ham sb tuyén tinh,
+) t : Thi tu thoi gian trong day sd,
+) a,, a; : Cac tham sd quy dinh vi tri cia dudng thang.

Theo phwong phép binh phuong bé nhat, §, “thich hop nhat” d6i véi day sb thuc té
khi:

n n
(yi - 5’1)2 ZZ(Yi_ao - alti)2 = min (6.18)
i=1 i=1

Tir diéu kién nay ta c6 hé hai phuwong trinh

n n
na, + athi = Zyi
i=1 i

! (6.19)

n n 2 Ill:
aozti + alzti = ZYiti
=1 p i

Giai h¢ phuong trinh nay ta tim duoc a,, a, cho ham tuyén tinh.

Trong thuc té, do t 1a thr tu thoi gian trong day s6, nén ta c6 thé tim a, a; don gian

n
bang cach danh s thir ty sao cho M t; =0.
i=1
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+) Néu thir tu thoi gian 1a mot s 1&, thi 1dy thoi gian & vi tri giita bang 0, cac thoi

gian dang trudce lan luot 1a -1, -2, -3,... va thoi gian dung sau lanluot1a 1, 2, 3...

+) Néu thtr ty thoi gian 1a mot s6 chan, thi 1y hai thoi gian ¢ vi tri gitta bang -1 va

1, cac thoi gian dung trude 1an luot 14 -3, -5, -7,... va thoi gian dimg sau lan luot 14 3, 5,

7...

Khi d6 h¢ phuong trinh tré nén don gian hon

na,

n
a
i1

1 n
a9 —H;}G

ZYiti

i=1

(6.20)

al -
2
t

i=1

Sau day ta xét vi du v& ham xu thé tuyén tinh dé biéu hién xu thé phat trién von dau

tu (triéu déng) cua Vi¢t Nam giai doan 2000-2007.

Vi du 6.11. Sd lidu théng ké vén dau tu khu vuc kinh té nha nude cta Viét Nam giai

doan 2000 dén 2010 nhu sau: (don vi tinh: ty dong)

Nim | Vondautr | Nam | Von dau tu
2001 101973 | 2006 | 185102
2002 114738 | 2007 | 197989
2003 126558 | 2008 | 209031
2004 139831 | 2009 | 287534
2005 161635 | 2010 | 316285

(nguon: tong cuc thong ké)

Tim ham xu thé tuyén tinh phan anh xu hudng bién dong ciia von dau tu theo thoi gian.

Giai

Goi y von dau tu, t 12 thoi gian. Ta 1ap bang nhu sau:

STT | ¢, y, ¢ ty,
1 1 101973 1 101973
2 2 114738 4 229476
3 3 126558 9 379674
4 4 139831 16 | 559324
5 5 161635 | 25 | 808175
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185102 36 1110612
197989 49 1385923
209031 64 1672248
287534 81 2587806

10 10 316285 100 3162850
Tong | 55 1840676 385 11998061

O o I
O oo I D

Thay céc tong vao (6.19), ta c6 hé phuong trinh

10a, + 55a, = 1840676 [a,=59111,4
=
55a, + 385a, = 11998061  |a, =22719,3091

Vay ham xu thé can tim la
¥=599111,4+22719,3091-t

Ham xu thé trén cho biét vén dau tu khu vuc kinh té nha nuéc giai doan 2001 — 2010
trung binh ting mdi nam 14 22719,3 ty dong.
6.2.2. Ham s6 béc 2 (Phuong trinh Parabol bac 2)

Ham xu thé parabol duoc sir dung khi cic sai phan bac hai ciia ddy s6 xp xi bang
nhau. Dang téng quat cia ham xu thé parabol nhu sau:

J, =ay +at +a,t (6.21)

Céc tham sb a,, a,, a, co thé xac dinh thong qua hé phuong trinh
n n ) n
i=1 i=1 i=1
n n ) n 3 n
ag >t + a Y.t o+ ayy.t D oviti (6.22)
i=1 i=1 i=1 i=1

aozn:tf + alitf + azzn:ti“ Zn:yitf
i=1 i=1 i=1 i=1

Giai hé phuong trinh trén ta tim duoc a,, a;, a, Vi t la thir ty thoi gian nén ta cling

n
c6 thé tim a,, a,, a, nhanh chéng bang cach danh sb thir tu sao cho Zti =0 va vi vay

i=1

n
th =0 va hé phuong trinh tré nén don gian hon d€ xac dinh a,, a,, a, nhu sau:
i=1
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na,

o L2

+ aZZ:ti
i1

-2

alzti
i1

-2

89t
i1

n

4

+ azz t;
i=1

Z Yi
i=1

n
Z yiti
i=1

-2
= ZYiti
P

(6.23)

Vi du 6.12. Gia st ta co tai liéu vé san lugng mat hang X (tri¢u mét) ciia mot cong ty qua

cac nam nhu sau:

Nam

2007

2008

2009

2010

2011 | 2012

2013

2014

San lugng

4,25

5,25

5,75

6,95

9,75 | 10,75

12,5

15,6

Tim ham xu thé parabol phan anh xu hudng bién dong cua san luong theo thoi

gian.

Giai

Goi y la san lugng mat hang X, t 1a thoi gian. Ta lap bang nhu sau:

STT|t |t | ¢ | ¢ | yt | yt© |y
I |11 1 1 4,25 4,25 | 4,25
2 |2]40 | 8 16 | 10,50 | 21,00 | 5,25
3 (319 |27 |8 |17,25 | 51,75 | 5,75
4 |4 16| 64 |25 | 27,8 | 111,20 | 6,95
5 |5 |25 | 125 | 625 | 48,75 | 243,75 | 9,75
6 [ 636|216 |1296| 64,50 | 387,00 |10,75
7 |7 49 | 343 |2401 | 87,50 | 612,50 12,50
8 | 8|64 | 512 4096 124,80 | 998,40 |15,60
Tong [36 (204 | 1296 |8772 | 385,35 |2429,85 | 70,80
Thay céc tong vao (6.22), ta c6 hé phuong trinh
8a, + 36a;, + 204a, = 70,8 a, =3,8143
36a, + 204a; + 1296a, = 385,35 <4a;=0,3196
204a, + 1296a;, + 8772a, = 2429,85 a, =0,1411

Vay ham xu thé can tim 1a

§/=3,8143+0,3196-t+0,1411-t2.

6.2.3. Ham so mii
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Ham xu thé mil duoc su dung khi cac tde do phat trién lién hoan xép X1 béng nhau.
Dang tong quat cia ham xu thé mil 1a
Ham s6 ¢6 dang :
V. =202, (6.24)
trong do
+) a, : Diém gdc cua phuong trinh hdi quy,
+) a, : Tc do phat trién trung binh theo don vi thoi gian (s6 1an).
Lay logarit co s6 e hai vé ctia phuong trinh (6.24) va ap dung (6.19), ta c6 hé phuong

trinh

n

nln(a,) + In(a)Dt; = gln(%)

=l ' (6.25)

tf = iti In(y;)
P

-
Il

n

ln(aO)Zti + In(a,) .

i=1 i=1

M=

n
Dé don gian ta cling c6 thé danh so thur tu sao cho Zti =0.

i=1
Vi du 6.13. Gia sir ta c6 tai liéu vé gid tri san xuat (GTSX) ciia mot cong ty qua cac nim
duogc cho trong bang sau:
Nam | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
GTSX | 2,7 | 3,5 | 45 | 58 | 74 | 95 | 11,5]| 13,6 | 15,7 | 18,9

Tim ham xu thé mil phan 4nh xu huéng bién dong ctia GTSX theo thoi gian.
Giai

Goi y 1a gia tri san xudt cta cong ty, t 1a thoi gian. Ta lap bang nhu sau:

STT | t | t* | log(y) |t-log(y)
1 [ 1 ] 1 109933 0,9933
4 11,2528 | 2,5055
9 [1,5041 | 4,5122
16 | 1,7579 | 7,0314
25 | 2,0015 | 10,0074
36 | 2,2513 | 13,5078
49 | 2,4423 | 17,0964
64 | 2,6101 [20,88056

ool Q| N | B W DN
ool Q| N | B W N

234



9 | 9 |81 ]27537 | 24,7830
10 | 10 {100 2,9392 | 29,3916
Toéng | 55 [385 20,506 | 103,71

Thay céc tong vao (6.25), ta c6 hé phuong trinh
10In(a,) + 55In(a;) = 20,506
55In(a,) + 385In(a,) 130,71

In(a,)=0,8555 (a,=2,353
= =
In(a,)=0,2173 a, =1,243

Vay ham xu thé can tim 1a
9, =(2,353)-(1,243)".
6.2.4. Ham hypebol
Ham xu thé hypebol dugc van dung khi cac mic do cua hién tugng gidm dan theo

thoi gian. Dang téng quat ciia ham xu thé hypebol 1a

§oa,+2 (6.26)

Dé xéac dinh hai tham sd ay, a;, ap dung (6.19) xem t chinh la %, ta c6 hé phuong

trinh
n 1 n
na,  + 312? = ZYi
. 1:1 1 1:1 (6.27)
wki toadg = XY
i=1 4 i=l 4 =1 "

Trong thuc té, ta con c6 thé xay dung nhiéu ham sb khic nhau nhu ham bac 3, ham
hypebol... tuy theo dac diém va tinh chit bién dong cua hién tugng.

Phuong phap du béo bang ham xu thé 1a khai quat hoa chidu huéng bién dong cua
hién tugng nghién ctru béng mot ham sd toan hoc, nham md ta mot cach sat nhét, gﬁn
ding nhét bién dong thuc té cua hién tuong. Tuy theo tinh chit cta hién tuong két hop
v6i kinh nghiém, sy hiéu biét thuc té vé hién tugng, ta chon mdt ham sb ¢6 tinh chat ly
thuyét dé thé hién mot cach tt nhat xu hudng phat trién cia hién tuong.

Vi du 6.14. Gia sir ta ¢ tai liéu vé san luong clia mot cong ty qua cac nam duoc cho
trong bang sau:

Nam 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
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Séan luong | 2,5 | 1,95 | 1,85 | 1,75 | 1,64 | 1,61 | 1,59 | 1,57 | 1,55 | 1,51

Tim ham xu thé hypebol phan anh xu huéng bién dong cua san luong theo thoi
gian.
Giai

Goi y la san lugng cua cong ty, t 1a thoi gian. Ta 1ap bang nhu sau:

STT | t | 1/t | 1/t y y/t
1|1 1 1 2,5 2,5
1/2 1/4 1,95 | 0975
1/3 1/9 1,85 | 0,6167

1/4 | 1/16 1,75 | 0,4375
1/5 | 1/25 1,64 | 0,3280
1/6 | 1/36 1,61 | 0,2683
1/7 | 1/49 1,59 | 0,2271
1/8 | 1/64 1,57 | 0,1963
1/9 | 1/81 1,55 | 0,1722

10 1/10 | 1/100 1,51 | 0,1510
Tong | 55 (2,929 1,55 17,52 | 5,872

O 0 | N | Bl Wl DN
O| oo | N | K| W N

—
S

Thay céc tong vao (6.27), ta co hé phuong trinh
10a, + 29293, = 17,52 a, =1,44
=
2,929a, + 1,55a;, = 5,872 a, =1,07
Vay ham xu thé can tim 1a

9:1,44+1’?7.

6.3. Du bao theo day s6 thoi gian

Theo thoi gian du bdo cod thé chia thanh ngén han, trung han va dai han. Sau day Ia
mdt s6 phuwong phap du bao thong ké thuong sir dung dya vao diy sb thoi gian.
6.3.1. Dy bao dwa vao lwong ting (giam) tuyét ddi trung binh

Phuong phéap nay duoc sir dung khi bién dong cua hién tuong c6 luong ting (giam)
tuyét doi lién hoan xap xi nhau.

YniL= Yo +L:8 (6:28)
trong do:
+) ¥, Gia tri dy doan ¢ thoi gian (n+L),
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+) y, :Giatri thuc té & thoi gian n,

+) & : Luong ting (gidm) tuyét déi trung binh,

+) L : Tam xa du doan.
Vi du 6.15. Xem s6 liéu vé két qua hoat dong kinh doanh cua doanh nghi¢p A nhu sau
Nim 2008 | 2009 | 2010 | 2011 | 2012
Loi nhuan sau thué (ty dong) | 29,08 | 38,39 | 40,7 | 58,79 | 70,55

Qua bang két qua lgi nhuan cho thay luong tang tuyét doi lién hoan cta loi nhuan
xap xi bang nhau, ap dung mo hinh dy béo trén loi nhudn cua doanh nghiép nam 2013 va

2014, ta co

n
S:LZ& =451’i=10,37

Du bao lgi nhuan nam 2013 :
Vo013 = Yaora +1-8=70,55+1-10,37 =80,92 (ty).
Du bao lgi nhuan nam 2014:
Yoo1s = Yaora +2-0=70,55+2-10,37 =91,29 (ty).
6.3.2. Dw bao dwa vao tdc d phat trién binh quén
Phuong phap nay duoc sir dung khi hién twong nghién ctru bién dong véi mot nhip do

tuong ddi on dinh, tuc 1a toc do phat trién lién hoan xép X1 béng nhau.
L= ¥ () (6.29)

trong do

+) ¥, : Gia tri du doan 6 thoi gian (n+L),

+) y,, : Gié trj thuc té ¢ thoi gian n,

+) t: Tbc d6 phat trién binh quan,

+) L : Tam xa du doan.
Vi du 6.16. Str dung bang s6 liéu vi du 15, du bao loi nhuan nim 2013 va 2014 dua véo

toc do phat trién binh quan.

Tong e =5y 7035 oy
N2 29,08

Du bao lgi nhuan nam 2013:

Ta c6
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Y2013 = Y2012 (T)l =70,55- (1,24)1 =87,482 (ty)

Du bao lgi nhuan nam 2014:

Yaors = Yaorz (1) =70,55-(1,24)° =108,4 (1)
6.3.3. Dw bao dwra vao ham xu thé tuyén tinh

Dua trén co sé chiéu hudng bién dong cua hién twong nghién ciru dugc khai quat hoa

bang mot ham sd tuyén tinh c6 dang:
V. =a, +at (6.30)
trong do
+) ¥, : Gia tri ciia hién tuong tai thoi gian t xac dinh béng ham s6 tuyén tinh,
+) t : Thir tu thoi gian.
+) a,, a; : Cac tham sd quy dinh vi tri cia dudng thang.
Téng quét: v, =f(t)
Do do:
Vil =f(n+L). (6.31)
Trong d6: ¥, : Gid tri dw doan & thoi gian (n+L), L: thm xa du doan.
Vi du 6.17. Sir dung bang s6 liéu vi du 15, du bao nhuan nam 2013 va 2014 bang ham xu
thé tuyén tinh.
Ham xu thé tuyén tinh
y, =16,5+10,334t

Du bao lgi nhuan nam 2013:

Vyo13 =16,5+10,334-(5+1) = 78,5 (ty).

Du bao loi nhuan nam 2014:

Vyo1s =16,5+10,334-(5+2) = 88,8 (ty).

Nhin xét: Két qua du bao theo 3 phuong phap 14 khac nhau, trong d6 phwong phéap
du bao dua vao lugng ting giam tuyét ddi binh quan la phi hop nhat. Do do, diéu kién ap
dung théa man. Nhu vay, tuy theo ting loai s6 liéu cu thé khi phan tich co thé chon
phuong phéap du bao sao cho phu hop véi diéu kién ap dung nhét.
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6.4. Tém tat chwong 6
1. Céc chi tiéu phan tich day so thoi gian
i) Mirc d6 trung binh theo thoi gian: Gia st ta c6 ddy s thoi gian: Yis Y2sers Yo
+) Day s6 thoi ky: Doi v6i day so thoi ky, mirc dd binh quéan theo thoi gian duoc
tinh theo cong thirc:

oy Yy, ety 1
y== 2 . :_ZYi-
n1=1

n
+) Day s6 thoi diém: c6 2 truong hop

- B6i véi day so thoi diem c6 cac khoang céach thoi gian bang nhau:

Y= 1 =T 2

1 1
Eyl+y2+---+yn4+5yn 1 iy v,
n n—-1.3

- D61 vé1 day so6 thot diem co cac khoang céach thot gian khong bang

>
ty;
?:tIYI+t2YZ+”'+tnYn _ =l

ty b, oot L
i=1

ii) Luong tang (giam) tuyét ddi
+) Luong ting (giam) tuyét d6i lién hoan : 8, =y, —y, |, i=2,3,...,n.
+) Lugng tang (giam) tuyét doi dinh goc: A, =y, —y,,i=2.3,...,n.

+) Mdi lién hé giirta luong tang (giam) lién hoan va luong ting (giam) dinh gbc

i=2

+) Luong ting (giam) tuyét doi binh quan: 5= %
iii) Toc d6 phat trién
+) Tc do phat trién lién hoan: t. = Yi , 1=2,3,...,n.
Yia
+) Tbec 36 phat trién dinh géc: T, = %, 1=2,3,...,n.
1

+) M&i lién hé gitra tde do phat trién lién hoan va tdc do phat trién dinh géc

n
Htl = Tn.
i=2
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+) Tc do phat trién binh quan: t = n—l/h.
Y1

iv) Toc do tang (giam)
+) Téc dd tang giam lién hoan: a; =t; —1, 1=2,3,...,n.
+) Tbc do tang giam dinh géc: A, =T -1,1=23,..,n

+) Téc d6 ting giam binh quan: @ =t — 1.

v) Gia tri tuyét ddi cua 1% cua tde do tang (giam) lién hoan: g, = i](‘)—‘é

2. Ham xu thé
i) Ham xu thé tuyén tinh: §, = a, + a;t

Céc tham sb a,, a, co thé xac dinh thong qua hé phuong trinh

n n
na, + etlz:ti = Zyi
- -
n ln ) 11'1 :
aozti + alzti = ZYiti
P i1 i

ii) Ham sb bac 2: §, =a, +a,t + a,t’

Céc tham sb a,, a;, a, c6 thé xac dinh thong qua hé phuong trinh
n n ’ n
na, + alZ:ti + aZZ:ti Zyi

i=1 i=1 i=1
n n ) n 3 n

i=1 i=1 i=1 i=1

n ) n 3 n 4 n )

i=1 i=1 i=1 i=1

N A ~., A t
ii1) Ham s6 mii: y, = a,a,

Céc tham sb a,, a, co thé xac dinh thong qua hé phuong trinh
nln(ag) + In(a)Dt; = Dln(y;)
i=1 i=1
In(a,)Dt; + ln(al)Zti2 > tiIn(y;)
i=1 i=1 i=1

iv) Ham hypebol: y=a, + %
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Céc tham s6 ay, a; cO thé xac dinh thong qua hé phuong trinh

S|

i=1 "

S | 51
aozt— + aIZ—Z =

-1 L i-1 L

<

Z Yi
i=1

n .
Z i
i1 b
3. Du b4o theo diy sb thoi gian

+) Du bao dya vao lugng ting (giam) tuyét dbi trung binh: Vo=V, +L- 5.

+) Dy bao dwa vao téc do phat trién binh quan: §, ., =y, ( t )L .
+) Dy bao dua vao ham xu thé tuyén tinh: VoL =30 + 9 (N + L).
6.5. Bai tap

Bai s6 1. C6 s0 liéu vé hang ton kho ctia mot cong ty thuong mai trong 6 thang dau nam
2008 nhu sau:

Thot gian
/1 |12 |13 |1/4 |1/5 |1/6 |1/7
Chi tiéu

GT hang héa tdn kho (tr.d) | 120 | 122 | 126 | 128 | 130 |140 | 148

Hay tinh gia tri hang héa ton kho binh quan cta cong ty trong cac thoi ky sau: timg
thang, timg quy, 6 thang dau nam.
Pdp s6: Theo thang: y, =121,y, =124,5, =127,y, =129, s =135, y, = 144

Theo quy: Q, =124, Q, =136. Theo 6 thang dau nim: 130.
Bai 56 2. SO cong nhan trong danh sach ctia 1 XN ndm bao céo nhu sau:
Ngay 01/01 xi nghi¢p c6 425 cong nhan
26/01 b6 sung thém 5 cong nhan
22/03 cho thoi viéc 2 cong nhan
10/04 b6 sung thém 3 cong nhan
14/06 chuyén sang co quan khac 3 cong nhin
17/08 cho thoi viéc 2 cong nhan
20/10 b6 sung thém 6 cong nhan
Tir d6 dén cudi nam sé cong nhan cua xi nghiép khong thay doi. Hiy tinh s6 cong
nhan trong danh sach binh quan ca nam cua xi nghiép. Biét rang trong nam nay thang 02
c6 29 ngay.
Pdp s6: 429,082.
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Bai s6 3. Tinh hinh bién dong gia thanh san pham ctia mot xi nghiép qua cic nim nhu
sau:

Nam 2003 so v6i nam 2002 gidm 3,0%

Nam 2004 so véi nam 2003 gidm 2,5%

Nam 2005 so v6i nam 2004 tang 2,7%

Nam 2006 so v6i nam 2005 gidm 3,2%

Nam 2007 so v6i nam 2006 gidm 2,6%

1. Hay xay dung mot ddy sb thoi gian n6i 1én bién dong vé gia thanh san pham
ctia xi nghiép trong thoi ky néi trén (ly nam 2002 1a 100%).

2. Tinh tdc d6 giam gia thanh binh quin hang ndm cia xi nghiép trong thoi ky néi

trén.
Pdp s6 1.
2002 2003 2004 | 2005 | 2006 | 2007
100 |97 94,575 197,13 |94,02 | 91,58
2. 0,983.

Bai s6 4. Toc do phat trién vé gia tri tong san luong cua hai xi nghiép nhu sau (%)

Xi Nam 2005 Nam 2006 | Nam 2007
nghi€p | so v&12004 | so voi 2005 | so véi 2006

A 105 110 118

B 107 115 120

Hay tinh:

1. Tdc d6 phat trién nam 2007 so véi nim 2004 cia mdi xi nghiép trong thoi gian

trén?

2. Téc do phat trién binh quan hang niam ciia mdi xi nghiép trong thoi gian trén?

3. Toc d6 phat trién naim 2007 so v6i nim 2004 tinh chung cho ca 2 xi nghiép ?

Biét thém rang gia tri tong san luong cua xi nghiép A ndm 2004 1a 45.000 triéu dong va

ctia xi nghiép B 14 80.000 triéu dong.

Pdp s6: 1. 1,3629 va 1,4766; 2. 1,108 va 1,139; 3. 1,4357.

Bai 50 5. C0 s0 liéu & mot xi nghi€p nhu sau:

Nam

San

Bién dong so v&i nam trude (%)
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lugong Luong tang Tbc do phat Toc do | Gia tri tuyét ddi
(ty dong) | (giam)  tuyét | trién (%) taing (%) | 1% ting lén
dbi (ty dong) (triéu dong)

2002 | 18,6

2003 112,4

2004 6,7

2005 2,3

2006

2007 12,5 271

1. Hay tinh cac s6 liéu con thiéu trong bang thong ké?

2. Tinh tdc d6 phat trién binh quéan vé gi tri san lugng cua xi nghiép trong thoi ki
trén?

3. Dung cac phuong phép du bao san lugng nam 2008?

Padp sé: 2. 1,104; 3. 32,86; 33,658, 32,033.

Bai s6 6. C6 s6 liéu vé san luong lua (y: don vi: trim ngan tin) qua cac nim nhu sau:
Nam | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
y 35,94 | 38,73 | 38,95 | 40,01 | 42,4 | 43,74 | 44,04 | 44,98 | 45,1 | 43,2

1. Tinh céc chi tiéu §,, t,, g; d¢ phan tich sy bién dong san luong lua theo thoi
gian?

2. X4c dinh cac chi tiéu: Tdc do phat trién binh quan; lugng tang (giam) tuyét ddi
binh quan vé san lugng lta?

3. Du bao san lugng lia nam 2017 theo cac phuong phap: Lugng tang (giam)
tuyét doi binh quan; tbc do phat trién binh quan; ham xu thé?

D 6 = A Yiai.
Ddpso: 1. 8, =y,—y, ;t,=—"—; g =1,
v R Vi 8 100

2. 1=1,021; 5 =0,807; 3. 44,007; 44,1072; 46,8264.
Bai s6 7. Co tai liéu vé tong san luong lta (y: ngan tin) ciia mot dia phuong nhu sau:
Nam |2009 |2010 |2011 |[2012 |2013 |2014 |2015 |2016
y 38950 | 40005 | 42398 | 43737 | 44039 | 44947 | 45106 | 43610

Yéu cau:
1. Tinh céc chi tiéu phan tich su bién dong cta san lugng lta theo thoi gian?
2. Tim ham xu thé, biéu thi bién dong san luong laa theo thoi gian.
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3. Dy doan san lugng lta vao cac nam 2017, 2018 theo cac phuong phap da hoc?
Dadp so: 1. 8, =y, -y, ;;t, 2%; g, :1}’(1)_(1).
2. ¥,=39309,3214 +786,5952 - t.
3. Nam 2017 : 44275,714; 44320,84; 46388,678.
Nam 2018 : 44941,42; 45043,273; 47175,2734.
Bai s6 8. Doanh s ban (y) ctia cong ty thuong mai X ghi nhan duoc nhu sau:

Nam | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

y 35 50 66 58 74 90 107,5 | 121

1. Tinh céc chi ti€u dong thai phan tich sy bién dong ctua doanh s6 ban theo thoi
gian?

2. Tim ham xu thé, thé hién su bién dong doanh s6 ban theo thoi gian?

3. Dy doan doanh s ban cac nam 2007, 2008, 2009 theo cac phuwong phap da
hoc?

Pdp s6: 1. 8, =y, -y, ;it, =%; g =1}/(i)—(1).
2.9,=22,8214+11,6369-t.

3. Nam 2007 : 145,5714;172,4731; 139,1904.
Nam 2008 : 157,8571; 205,9156; 150,8273.
Nam 2009 : 170,1428; 245,8426; 162,4642.

Bai s0 9. Co tai li¢u ve san lugng mat hang X (triéu mét) cia mdt cong ty qua cac nam

nhu sau:

Nam 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Séan luong 5,01 5,28 5,56 5,8 6,3 6,51 | 6,75 | 6,97

1. Tinh céc chi ti€u dong thai phan tich su bién dong cua san lugng mat hang X
theo thoi gian?

2. Tim ham xu thé biéu thi bién dong san lugng theo thoi gian?

3. Du doan san lugng cac nam 2016, 2017, 2018?

/ 5 . Yi . Yia
Pap so: 1. 8, =y, -y, ;t.=——; g ==L,
p i Y1 Y1—1 1 yi_l g 100
2.y, =4,7143+0,2907 - t.

244



3. Nam 2016 : 7,53;7,66; 7,62.
Nam 2017 : 7,81; 8,03; 7,91.
Nam 2018 : 8,09; 8,42; §,20.

Bai s6 10. C6 tai liéu vé doanh thu ban hang cta cira hang bach hoa nhu sau:

Nam 2004 | 2005 | 2006 | 2007 | 2008

Doanh thu ban hang (tri¢u déng) 7510 7680 8050 8380 8500
Yéu ciu:

1. Tinh céc chi tiéu dong thai phan tich sy bién dong cia doanh thu ban hang theo
thot gian?
2. Tim ham xu thé, biéu thi bién dong doanh thu theo thoi gian?
3. Du doan doanh thu ban hang cac nam 2010, 2011, 2012?
Pdpso: 1. 8. =y, —y. ;t. 2%; g =1y(i)—‘(1).
2.9, =7220+268-t.
3. Nam 2010 : 8995;9041,18; 9096.
Nam 2011 : 9242,5; 9326,1; 9364.
Nam 2012 : 9490; 9618,95; 9632.
Bai s6 11. C6 tai liéu vé san luong ctia mot san pham tai xi nghiép X nhu sau:

Nam 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
San luong

(1000 tan)

35,5 | 36,8 | 53,8 | 45,4 | 56,7 | 48,6 | 46,5 | 54,2

1. Tinh cac chi tiéu phan tich su bién dong cua san lugng theo thoi gian?

2. Tim ham xu thé thé hién su bién dong san luong theo thoi gian?

3. Du doan san lugng cac nam 2008, 2009, 20107
Dap s6: 1. S =y, -y, it =%; g =1y(i)—‘(1).
2.y,=37,8071+2,0845-t.
3. Nam 2008 : 62,21;64,97; 60,74.
Nam 2009 : 64,89; 69,02; 62,82.
Nam 2010 : 67,56; 73,32; 64,91.
Bai s6 12. Cho biét tinh hinh vé ty 1é ting truong GDP (%) cua Viét Nam nhu sau:
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1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
8,07 | 884 | 9,54 | 934 | 8,15 | 5,76 | 4,77 | 6,79 | 6,19 | 6,32 | 6,90

Luwu y: Chi ding s6 liéu dén nim 2002.

1. Tinh céc chi tiéu sau: toc do phat trién lién hoan mdi nim t;, luong tang (giam)
tuyét ddi lién hoan mdi nam d;, tbc do phat trién binh quan, lugng tang (giam) tuyét dbi
binh quan.

2. Dung cac phuong phap: téc do phat trién binh quan, luong ting (giam) tuyét
d6i binh quan va duong xu thé. Hay du bao 1¢ ting truong GDP cac nim 2003, 2004,
2005. Nhan xét két qua.

de SOA’.' l. 6i =Yy, _Yi—l;ti :L; g :1}/(1)—_(1)8:—0,1944, T:0,9732
i-1

2. Nam 2003 : 6,13; 6,15; 5,24. Nam 2004 :5,93; 5,99; 4,85.
Nam 2005 : 5,74; 5,83; 4,46.

Bai s6 13. Cho biét tinh hinh vé ty 1é ting truong GDP (%) ctia Viét Nam nhu sau:
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
7,536 | 7,547 | 6,978 | 7,130 | 5,662 | 5,398 | 6,423 | 6,240 | 5,247 | 5,422

Luwu y: Chi ding s6 liéu dén nim 2012.

1. Tinh céc chi tiéu sau: téc do phat trién lién hoan mdi nim t;, luong tang (giam)
tuyét ddi lién hoan mdi nam i, téc d phat trién binh quan, luong ting (giam) tuyét doi
binh quan

2. Dung cac phuong phap: téc do phat trién binh quan, luong ting (giam) tuyét
d6i binh quan va duong xu thé. Hay du bao ty 1& ting truong GDP cta Viét Nam & cac

nam 2013, 2014, 2015.

Dap sé: 1.8, =y, —y_;t. =2 g =YL §=0,2861;T = 0,9558.
ii 100

2. Nam 2013 : 4,96; 5,02; 5,14. Nam 2014 : 4,67; 4,79; 4,87.
Néam 2015 : 4,39; 4,58; 4,61.
Bai s0 14. Cho biét tinh hinh vé ty 1¢ ting truéng GDP (%) cta Viét Nam nhu sau:
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
6,899 | 7,536 | 7,547 | 6,978 | 7,130 | 5,662 | 5,398 | 6,423 | 6,240 | 5,247

Luwu y: Chi ding s6 liéu dén nim 2011.
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1. Tinh céc chi tiéu sau: toc do phat trién lién hoan mdi nim t;, luong tang (giam)
tuyét ddi lién hoan mdi nam d;, tdc do phat trién binh quan, lugng tang (giam) tuyét ddi
binh quan

2. Dung cac phuong phap: téc do phat trién binh quan, luong ting (giam) tuyét
d6i binh quan va dudng xu thé. Hay du béo 1é ting truéng GDP cia Viét Nam & cic nim
2012, 2013, 2014.

DPap sé: 1.8, =y, —y_;t. =g =YL §=_0,0811;F =0,9877.
i, 100

2. Nam 2012 : 6,159; 6,163; 5,68. Nam 2013 : 6,08; 6,09; 5,49.
Nam 2014 : 6,0; 6,013; 5,30.

Bai 56 15. Dir liéu vé GDP (ty USD) ciia Viét Nam qua cac nam dugc cho nhu sau:
Nam | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
GDP | 99,13 | 106 | 1159 | --- |155,8|171,2|186,2|193,6

Yéu cau:

1. Du bao GDP cua Viét Nam nam 2011 bang phuong phap toc do phat trién binh
quan (1).

2. Tim GDP mdi niam, téc d6 phat trién mdi niam, tdc do ting (giam) mdi nam,
luong tang (giam) tuyét doi mdi nam.

3. Dung cac phuong phap sau: Pudng xu thé, tbc do phat trién binh quan, lugng

tang (giam) tuyét dbi binh quan. Hay du bao GDP cua Viét Nam céc nam 2016, 2017.

Dap s6: 1. y,,, =125,323; 2. 8, =y, —y, ;t =i g =JiL.
\ 100

i

2. Nam 2016 : 207,1; 213,02; 211,57. Nam 2017 :220,59; 234,38; 226,56.

a, =t—1.

Bai so 16. Co tai liéu vé san lugng san xuat mdt loai san pham cia mdt doanh nghiép

nhu sau

Nam 2008 | 2009 | 2010 | 2011 | 2012
San luong (1000 tan) | 50 | 54 | 60 | 65 | 70

Yéu ciu: Dy doan san lugng ctia doanh nghiép vao nam 2013 dya vao:
1. Luong ting (giam) tuyét dbi binh quan.
2. Téc do phat trién binh quan.
3. Ngoai suy ham xu thé tuyén tinh.

4. Trong cac phuong phap du doan trén, phwong phap nio cho két qua tot nhat?
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Bai s6 17. Tbc do phat trién vé doanh thu vé du lich ciia mot dia phuong ndm 2007 so
voi nam 2002 béng 2,2 1an, nam 2012 so v6i nam 2007 doanh thu béng 4.4 1an. Hay tinh
tdc d6 phat trién vé doanh thu binh quan hang nim giai doan tir nam 2003 — 2012.
Bai s6 18. C0 tai liéu vé gia tri hang hoa du trit cia mot cong ty trong quy 111/2012 nhu
sau:
- Ngay 1/7, gié tri dy trix 1a 850 triéu dong.
- Ngay 30/7, gia tri du trir 1a 980 triéu dong.
- Ngay 31/8, gia tri du trix 1a 1a 870 triéu dong.
- Ngay 5/9, du trir thém 200 triéu dong.
- Ngay 18/9, xuét du trix 250 triéu dong.
- Ngay 25/9, dy trit thém 100 triéu dong.
Yéu cau:
1. Tinh gia tri hang hoa du trit binh quan cua ting thang trong quy I11/2012.
2. Tinh gia tri hang hoa duy trit binh quan cua quy I11/2012.
6.6. Tai li¢u tham khao
[1] Ha vin Son, Gi4o trinh Ly thuyét Thong ké, ing dung trong Quan tri va kinh té.
[2] Pham Vin Chirng, Lé Thanh Hoa, Nguyén Dinh Uéng, Théng ké tmg dung,
NXB Pai hoc Qudc gia Thanh Phé H6 Chi Minh, 2016.
[3] S.P. Gordon, Contemporary Statistics, Mc Graw — Hill, Inc. 1994sworth.
[4] Anderson, Sweeney, and William [2010], Statistics for Business and
Economics, South-Western Cengage Learning (1 1" Edition).
[5] Michael Barrow, Statistics for Economics, Accounting and Business Studies-
Prentice Hall, 2006.
[6] Newbold Paul - Statistics for Bussiness and Economics, 5th edition - Prentice

Hall, 2005.
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Thuét ngir chinh chwong 6

Tiéng Anh

Tiéng Viét

Analysis time series
Absolute amount of increase (decrease)
Average growth rate
Cyclical pattern
Exponential trend equation
Estimating the linear trend
Forecast error

Forecast accuracy

Forecast by time series
Forecasting methods
Intercept of the linear trend line
Hypebol trend equation
Mean absolute error

Mean squared error

Moving averages

Linear trend equation
Growth rate

Quadratic trend equation
Time series

Trend pattern

Time period

Trend function

Time series decompostition
Stationary time series
Seasonal pattern
Seasonality and trend
Smoothing constant

Slope of the linear trend line

Weighted moving averages

Phan tich diy so thoi gian
Luong ting (giam) tuyét ddi

Téc d6 phat trién binh quan

M0 hinh tuan hoan

Phuong trinh xu thé mii

Udc lugng ham xu thé tuyén tinh
Sai s6 du bao

Do chinh xac cua du bao

Du béo theo diy s thoi gian
Céc phuong phap du béo

Hé sb chic cla duong xu thé tuyén tinh
Phuong trinh xu thé hypebol

Sai s6 trung binh du béo

Trung binh binh phuong sai sd
Trung binh di dong

Phuong trinh xu thé tuyén tinh
Nhip tang truéng

Phuong trinh xu thé bac 2

Diy s6 thoi gian

Mo hinh xu hudng

Khoang thoi gian

Ham xu thé

Phan ra chudi thoi gian

Diy s6 thoi gian ding

M6 hinh theo mua vu

Tinh thoi vu va xu thé

Lam min hang s6

Do dbc ciia duong xu thé tuyén tinh

Trung binh di dong co trong sb

249




MOT SO PE THAM KHAO

Pé s 1
Céu 1. Mot kho hang ¢6 15 hop san pham duoc dong goi gidng nhau bao gdm 2 loai:
loai I va loai II. Trong d6 c¢6 10 hop loai I, mdi hop chira 8 chinh phdm va 2 phé pham; 5
hop loai II, mdi hop chira 7 chinh phdm va 3 phé pham.

a) Ly ngau nhién hai hop san pham tir kho hang, tinh x4c suit l1ay dugc hai hop
cung loai.

b) Liy ngiu nhién mot hop rdi tir hop d6 1dy ngau nhién 2 san pham. Tinh x4c suat
ca 2 san pham l4y ra déu 1a chinh pham.
Céu 2. Mot nguoi chin nudi 6 nudi 400 con ga dé trimg cing mot loai. Xac suat dé mot
con ga d¢ trung trong ngay 1a 90%.

a) Tim xac suat dé nguoi nudi cé dugc it nhat 350 trimg trong ngay.

b) Néu mdi trimg ga ban dugc 3000 dong va tién nudi dudng mdi con ga trong 1
ngdy 1a 1500 dong thi hdy tinh s tién trung binh ma ngudi nudi cé duge trong ngay.
Céu 3. Mot cudc diéu tra vé chiéu cao ctia mot loai cay gidng mot nam tudi. Liy ngau
nhién 100 cy va tién hanh do chiéu cao, két qua duoc cho trong bang sau:
Chiéu cao (cm) | 140—150 | 150 — 160 | 160 — 170 | 170 — 180 | 180 — 190
S6 cay 10 25 40 20 5

Gia sur chiéu cao ctia mot loai cAy giong mot nam tudi tudn theo quy ludt phan phdi
chuan.

a) Hay u6c luong chidu cao trung binh cua cdy gidng mot nim tudi voi do tin cay
95%.

b) Dua vao mau quan sat trén, v6i mirc ¥ nghia 1% c6 thé két luan rang chiéu cao
trung binh ciia cdy gidng 1 nam tudi 16n hon 160 cm dugc khong?

Ciu 4. Hé théng ban vé may bay online cia cong ty hang khong AP vira dugc cai tién
quy trinh va duoc theo doi dé ghi nhan tinh trang hity vé sau khi dat chd. Khao sat ngau
nhién mot s6 ngdy va nhan thay trong 169 1an dat vé thi ¢ 15 1an hity vé.

a) Voi do tin cay 98%, hiy udc lugng ty 18 hity vé sau khi dit chd qua hé théng?

b) Mot tai liéu c6 duoc trude khi cai tién hé thong cho biét ty 18 hity vé sau khi dt
chd 1a 15%. V&i mirc y nghia 2%, hiy kiém dinh xem h¢ thong dugc cai tién nay co thuc
su lam gidm ty 1€ huy vé hay khong?
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Céu 5. Doanh s ban (y) ctia cong ty thuong mai X ghi nhan duoc nhu sau:

Nam

2000

2001

2002

2003

2004

2005

2006

2007

y

35

50

66

58

74

90

108

121

Dy doan doanh s6 ban nam 2010 bang ham xu thé tuyén tinh.
Dé 562
Cau 1. C6 30 hop bong dén duoc dong goi gidng nhau bao gdm: 15 hop loai I, 10 hop
loai II, 5 hop loai I11. Biét ring mdi hop déu c6 50 bong dén, trong do:
Hop loai I: ¢6 1 béng c6 tudi tho kém
Hop loai II: ¢6 3 bong co tudi tho kém
Hop loai III: c6 6 boéng ¢ tudi tho kém.
LAy ngau nhién mot hop, roi tir hop d6 1y ngau nhién mot bong dén
a) Tinh x4c suit bong dén Iy ra 12 bong dén co tudi tho kém.
b) Gia str bong dén 13y ra 1a bong c6 tudi tho kém, tinh xac suat bong dén d6 thudc
hop loai II.
Cau 2. Bién ngau nhién X c6 ham mat do xac suét nhu sau:

3 x -G -x),

f(x)=132 x €[1,3]

0 x ¢[1,3]

a) Tim ham phan bd x4c suét F(x)?

b) Tim xé4c suat dé trong 3 phép thir doc 1ap c6 it nhat mot 1an X € (1,2)?
Cau 3. Kiém tra do bén (X : kg/mmz) ctia mot loai thép cbt c6 dudng kinh 30mm do nha
may M san xuat. Nguoi ta tién hanh ldy miu gdm 200 thanh thép dé do d6 bén, két qua
do dugc cho trong bang:
X 90 — 95
S6 thanh 18

115-120
15

105-110
49

110-115
22

95 - 100
24

100 - 105
72

Gia stt do bén cua mot loai thép cot co duong kinh 30mm do nha may M san xuat
tuan theo quy ludt phan phdi chuan.

a) Tim khoang udc lugng cho do bén trung binh cua mot thanh thép loai trén do
nha may M san xuat voi do tin cay 95%.

b) V6i mirc y nghia 1% c6 thé két luan rang, do bén trung binh cia mot thanh thép

do nha may M san xuét 16n hon 102kg/mm? dugc khong?
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Céu 4. Khao sat vé ty 1& san pham loai I do nha may M san xuét, nguoi ta kiém tra ngau
nhién 400 san pham do nha may d6 san xuét thi thay c6 154 san pham loai L.

a) Hay udc lugng ty 18 san pham loai I ctia nha may M véi do tin cay 95%.

b) Giam ddc nha may noi rang ty 1é san pham loai I ctia nha may t6i thiéu 1a 40%
thi c6 chap nhan dugc khong, hay két luan véi mirc y nghia 5%.
Céu 5. Doanh s ban (y) ctia cong ty thuong mai X ghi nhan duoc nhu sau:
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006

35 50 66 58 74 90 108

2007
121

Nam

y

Dy doan doanh s6 ban nam 2010 bang toc do phat trién binh quan.
Pé s6 3
Cau 1. Ba nha may A, B, C cung san xuit mot loai san phém X. Ty I¢ chinh phém cua
cac nha may A, B va C 1an luot 12 97%; 98% va 95%. Gia sir san pham X bay ban & mot
siéu thi chi do ba nha may A, B va C ndy cung cap véi ty 18 1an luot 1a 30%; 45% va
25%. Mua mot san pham X 6 siéu thi.

a) Tinh xac suit dé san pham d6 1a chinh pham.

b) Gia sir mua mot san pham X & siéu thi va thdy san phdm d6 1a chinh phim. Tinh
xac suat dé san pham d6 do nha may A san xuat.
Céu 2. Mot 16 hang gdm c6 6 san pham loai I va 4 san pham loai II. Ly ngau nhién
ddng thoi 3 san pham tir 16 hang trén. Goi X 1a sb san pham loai II duoc 1y ra.

a) Lap bang phan phdi xac suit cua X.

b) Tinh sb san pham loai II trung binh dugc ldy ra va cho biét xac suat co it nhét 1
san phém loai IT duoc léy ra la bao nhiéu?
Céu 3. Kiém tra vé trong luong (X) mdi bao xi ming duwoc dong bao tai nha may M. Can

ngau nhién 250 bao xi ming ngudi ta thu duoc bang s6 liéu sau: (don vi: kg)

X

49,2-49,4 | 49,4-49,6 | 49,6—49,8 | 49,8-50,0 | 50,0-50,2 | 50,2—-50,4 | 50,4-50,6

S4 bao

10 15 60 80 50 20 15

Gia sur trong lwong mdi bao xi ming duge dong bao tai nha may M tuan theo quy
luat phan phdi chuan.
a) Hay wdc luong trong lugng trung binh cia mot bao xi mang duoc san xut tai

nha may M véi do tin cdy 95%7?
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b) Trong lugng quy dinh ctia mdi bao xi ming 1a 50 kg. Véi muc ¥ nghia 1%, hiy
kiém dinh xem xi ming duoc déng bao tai nha may M c6 dat trong luong theo quy dinh
hay khong?

Céu 4. Kiém tra ngiu nhién 400 san phdm do mot nha may san xuat thiy c6 380 san
pham dat tiéu chuan.

a) Nguoi ta mudn tim khoang wéc lugng cho ty 16 san pham dat tiéu chuan véi do
chinh x4c khong vuot qua 0,02 va do tin cay 95% thi can kiém tra it nhat bao nhiéu san
pham ctia nha may san xuat ?

b) Giam d6c nha mdy néi rang ty 1é san pham dat tiéu chuin cua nha may khong
dudi 98% thi co chap nhan dugc khong? Két luan véi mirc ¥ nghia 5%.

Céu 5. Doanh s ban (y) ctia cong ty thuong mai X ghi nhan duoc nhu sau:
Nam | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
y 35 50 66 58 74 90 108 121

Dy doan doanh s6 ban nam 2010 bang lugng ting giam tuyét d6i binh quén.
Dé s 4
Cau 1. Ty 1€ sinh vién tdt nghiép truong Pai hoc M dugc xép loai Gi6i; Kha; Trung binh
1an luot 13 25%; 35%; 40%. Xac suét co viéc 1am sau khi tot nghiép truong M ddi véi
sinh vién Gidi 1a 95%; ddi véi sinh vién Kha la 80%; déi v6i sinh vién Trung binh 1a
60%.

a) Chon ngau nhién mot sinh vién da tbt nghiép truong Pai hoc M, tinh xac suét
sinh vién do6 s€ co viéc lam.

b) Chon ngau nhién mot sinh vién tdt nghiép truong M da co6 viéc lam. Tinh xéac
suat d6 1a sinh vién tot nghiép loai Gioi.
Ciu 2. C6 ba kién hang: kién thir nhat c6 7 san pham loai A va 3 san pham loai B, kién
thir hai c6 8 san phém loai A va 2 san phém loai B, kién thir ba c¢6 6 san phém loai A va4
san pham loai B. Chon ngiu nhién mdi kién hang 3 san pham.

a) Tinh xac suét dé chon duoc 9 san phém loai A.

b) Tinh xac suét dé chon duoc it nhat 2 san phém loai A.
Céu 3. Piéu tra muc luong (don vi : triéu dong/thang) cia mot sd cong nhéan tai mot xi
nghiép, ta c6 bang s6 liéu nhu sau:
Mtrc luong 1,8—-2 | 2-22 |22-24|24-2,6|2,6-2,8
Sb cong nhan 10 15 25 20 8
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Biét rang muic lvong cua cong nhan tai xi nghiép nay 13 bién ngau nhién phan phdi
chuan.

a) Hay udc lugng muc luong trung binh cia cac cong nhan thudc xi nghi¢p nay, véi
do6 tin cay 95%.

b) Giam dbc cua xi nghiép cho ring lwong trung binh cta céng nhan thudc xi
nghiép nay 1a 2,5 triéu dong/thang. V&i mirc y nghia 5%, hay cho biét 1oi ctia vi giam
dbc nay co phu hop thuc té khong?

Cau 4. bé udc luong ty 1€ sinh vién bi can thi tai mdt truong Pai hoc, nguoi ta chon
ngﬁu nhién 200 sinh vién thi théy c6 118 sinh vién bi can thi.

a) Vo1 do tin cdy 90%, hay udce lugng ty 1€ sinh vién bi can thi cua truong Pai hoc
nay?

b) Trudc day 5 nadm, ty 1¢ sinh vién bi can thi tai truong Pai hoc nay 1a 45%. Voi
muc y nghia 5%, hay cho biét ty 1€ sinh vién bi can thi hién nay tai truong Pai hoc nay
c6 tang 1€n so voi 5 nadm trude khong?

Ciu 5. Cho biét tinh hinh vé ty 1¢ ting truong GDP (%) ctia Viét Nam nhu sau:
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
7,536 | 7,547 | 6,978 | 7,130 | 5,662 | 5,398 | 6,423 | 6,240 | 5,247

Dy doén ty 18 ting truong GDP ctia Viét Nam nam 2014 bang ham xu thé tuyén tinh.
Désb 5
Cau 1. Mot ¢ may c6 3 bo phan 1, 2, 3. Xéac suat hong ciia cac bd phan trong thoi gian
lam viéc theo thur tu 1a 0,2; 0,4 va 0,3.

a) Tinh x4c sudt c6 hai bo phan hong.

b) Cubi ngay 1am viéc duoc biét rang co 2 bd phan bj hong. Tinh xac sudt dé hai bo
phan hong do 1a bo phan 1 va 2.
Céu 2. Mot loai chi tiét may do mot phan xudng san xuat dugc coi 1a dat tiéu chuan ky
thuat néu duong kinh cta né sai léch so v6i duong kinh thiét ké khong qua 0,012mm.
Biét ring duong kinh cua cac chi tiét may do phan xudng san xuét 13 bién ngau nhién
tuan theo phan phéi chuén, véi d6 1éch chuan 13 0,005mm.

a) Tinh ty 18 chi tiét may dat tiéu chuan k¥ thut do phan xudng nay san xuét.

b) Chon ngiu nhién 20 chi tiét may do phan xudng nay san xuat. Tinh xac suat dé

chon duoc it nhat 18 chi tiét may dat tiéu chudn k§ thuat.
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Cau 3. Tai mdt ndng truong dé diéu tra két quéa st dung loai phan boén méi trén mat loai

trai cay, ngudi ta ldy mot mau ngau nhién can thtr va thu duoc s6 liéu nhu sau:

Trong lugng (gam) | 45-55 | 55-60 | 60—-65 | 65-70 | 70-75 | 75—-80

Sb trai cay 10 35 75 130 35 15

Gia sir trong lugng mot loai trai cdy tudn theo quy ludt phan phdi chuan.

a) V&1 do tin cay 95%, hay udc luong trong luong trung binh cua loai trai cdy nay
cua nong truong.

b) Trude kia, trong lugng trung binh ctia mdi loai trai ciy nay 1a 64gam. V&i mic y
nghia 5%, hay danh gid xem loai phan bon méi c6 mang lai hiéu qua thuc su la lam tang
trong lugng trung binh cua trai cay 1én hay khong?

Cau 4. Diéu tra vé viéc st dung mang ADSL tai mot dia phuong, nguoi ta khao sat 600
ho thi thay c6 240 ho co sir dung mang Internet.

a) Hay udc lugng sé ho c6 sir dung mang ADSL tai dia phwong nay véi do tin ciy
95%, biét rang dia phuong c6 160000 ho.

b) Nam trudc ty 1¢ ho dan c6 sir dung mang ADSL tai dia phuong nay 1a 35%. Vai
mirc ¥ nghia 5%, hiy cho biét ty 1& ho dan co sir dung mang ADSL tai dia phuong nay
ndm nay c6 cao hon so voi ndm trude khong?

Ciu 5. C6 tai liéu vé doanh thu ban hang cua cira hang bach hoa nhu sau:
Nam 2008 | 2009 | 2010 | 2011 | 2012
Doanh thu ban hang (triéu dong) 7510 | 7680 | 8050 | 8380 | 8500

Du doan doanh thu ban hang nim 2014 bang luong ting giam tuyét d6 binh quén.
Pé sb 6
Cau 1. Ty 1& ngudi dan nghién ruou & mot nude lac hau 1a 30%. Biét rang ty 1¢ nguoi bi
viém gan trong s6 nguoi nghién ruou 1a 60%, con ty 1& ngudi bi viém gan trong s6 ngudi
khong nghién rugu la 40%.

a) LAy ngiu nhién mot nguoi, tinh xac suat dé nguoi do bi viém gan.

b) Néu nguoi d6 khong bi viém gan, tinh xac sut dé ngudi d6 nghién ruou.
Ciu 2. Trong luong cac san pham do mot may san xuét ra 1a mot DLNN c6 phéan phdi
chun véi d6 1éch chuéan 1,2kg. San phém duoc xép loai I néu c6 trong luong sai 1é€ch so
Vo1 trong luong trung binh khong qua 1,5kg.

a) Tinh ti 1€ san phém loai L.
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b) Mudn ti 1& san pham loai I 1a 90% thi do dong déu (phwong sai) clia cac san
pham nay 14 bao nhiéu?
Ciu 3. Po luong cholesterol (X: don vi mg%) cho nhém ngudi o do tudi tir 45 dén 60
tudi, ngudi ta thu duoc bang s liéu sau:
X 150 - 160|160 — 170| 170 — 180 | 180 — 190|190 — 200|200 — 210
S6 ngudi 7 18 34 20 12 9

Gia sir rang luong cholesterol tuan theo quy luat phan phoi chuan.

a) Hay udc luong lugng cholesterol trung binh cho nhém ngudi ¢6 do tudi tir 45
dén 60 v6i do tin cay 95%.

b) C6 tai liéu cho rang luong cholesterol trung binh 1a 177 (mg/%), tai liéu nay c6
dang tin cay khong? Hay két luan voi mirc ¥ nghia 5%.
Ciu 4. Ty 18 phé phdm ctiia mot nha may 13 5%. Sau khi tién hanh mot phuong an cai
tién k¥ thuat nham giam ty 18 phé pham, nguoi ta kiém tra 400 san pham thi thay c6 12
phé pham.

a) Hay udc luong ty 18 phé pham cua nha may sau khi cai tién k§y thuat véi do tin
cay 99%?

b) V&i muc ¥ nghia 5%, hay két luan viéc cai tién k¥ thuat co hiéu qua hay khong?
Ciu 5. C6 tai liéu vé doanh thu ban hang cua cira hang bach hoa nhu sau:
Nam 2008 | 2009 | 2010 | 2011 | 2012
Doanh thu ban hang (triéu dong) 7510 | 7680 | 8050 | 8380 | 8500

Du doan doanh thu ban hang nam 2014 béng ) phat trién binh quan.
Dé 56 7
Ciu 1. Hai nha may cung san xuat mot loai bong dén. Nang suat nha may thir nhat gap 2
1an nha may thir hai. Ty 1¢ bong dén khong dat chat lugng ctia nha may thir nhat 1a 3% va
cua nha may thir hai 1a 5%. Gia st bong dén ban trén thi truong chi do hai nha may nay
san xuit, néu mua mot boéng den trén thi truong:

a) Tinh x4c sut mua phai bong dén khong dat chit luong.

b) Gia sir mua phai bong dén khong dat chat lugng. Theo ban bong dén d6 do nha
mAy ndo san xuat véi kha ning cao hon.
Céu 2. M6t nhan vién ban hang mdi ngay di chao hang & ba noi v6i xac sudt ban dugc
hang mdi noi 1a 0,4. Tién hoa hong cho mdi 1an ban dugc hang 1a 1008, chi phi cho mot

ngay di chao hang 1a 208.
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a) Hay 1ap bang phan phdi xac suit cho sb tién hoa hong ma nhan vién nay nhan
dugc mdt ngay.

b) Tinh trung binh va phuong sai cta s6 tién hoa hong ma nhan vién nay nhan duoc
mot ngay.
Céu 3. Ning suat (don vi tinh: tin/ha) lta thir nghiém ctia mot giéng lia méi trén 49 16

dat cho két qua nhu sau:

Nangsuat | 6-7 | 7-8 [ 8-9 [9—-10]10-11] 11-12 | 12-13
S6 16 2 3 8 20 9 5 2

Gia sir nang suat ctia giong lua nay tuan theo quy luat phan phdi chuén.

a) Hay uéc lwong ning suét trung binh cua gidng lua nay véi do tin cay 95%.

b) Céac nha nghién ctru hy vong rang ning suit cia gidng laa nay it nhat s& 1a 10,5
tan/ha. Didu hy vong nay c6 thé trd thanh hién thyc khong véi mire ¥ nghia 5%.
Ciu 4. Khao sat 500 nguoi dé 1ay ¥ kién vé mot loai san pham moi nguoi ta thay co 348
ngudi danh gia tot vé loai san pham nay, hay:

a) Udc luogng ty 1& khach hang c6 danh gia tot ddi v6i loai san pham nay, véi do tin
cay 95%.

b) Néu mudn sai s6 cta bai toan wéc luong 1a 1% thi phai khao sat toi thiéu bao
nhiéu khach hang véi do tin cdy 95%.
Ciu 5. C6 tai liéu vé doanh thu ban hang cua cira hang bach hoa nhu sau:
Nam 2008 | 2009 | 2010 | 2011 | 2012
Doanh thu ban hang (triéu dong) 7510 | 7680 | 8050 | 8380 | 8500

Du doan doanh thu ban hang nim 2014 bang ham xu thé tuyén tinh.
Pé s6 8
Cau 1. C6 6 16 hang loai I, mdi 16 ¢6 7 san pham t6t va 3 san pham khong tot va 4 16
hang loai I mdi 16 ¢6 5 san pham tét va 5 san pham khong t6t. Chon ngiu nhién 1 16 r6i
tir d6 14y 2 san pham.

a) Tinh x4c suit dé ca hai san phim déu 13 san pham tdt.

b) Tinh x4c suat dé hai san pham l4y ra c6 it nhat 1 san pham tot.
Ciu 2. Trong lugng cac san phadm do mot may san xudt ra 1a mot dai lwong ngau nhién
c6 phan phdi chuan véi d6 1éch chuan 1,2 kg. San pham duoc xép loai I néu co trong
lugng sai 1é€ch so vai trong lugng trung binh khong qua 1,5 kg.

a) Tinh ti 1¢ san pham loai L.
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b) Mudn ti 1& san pham loai I 1a 90% thi do dong déu (phwong sai) clia cac san
pham nay 14 bao nhiéu?
Céu 3. Theo ddi thoi gian hoan thanh san pham (X: don vi phut) ciia 64 cong nhan,
nguoi ta thu dugc bang s6 liéu sau :
X 10-12 | 12—-14 | 14-16 | 16-18 | 1820
S6 cong nhan 4 11 29 14 6

Gia sir thoi gian hoan thanh mot san pham tuén theo quy luat phan phéi chuan.

a) Hay uéc luong thoi gian hoan thanh san pham trung binh ctia mot cong nhan, voi
do tin cay 95%.

b) Trudc day, dinh muc thoi gian hoan thanh mot san phém la 14,5 phut. Hay cho
biét co can thay d6i dinh mirc nay khong, v6i mirc ¥ nghia 5%?
Ciu 4. Khao sat ngiu nhién 200 ngudi & mot dia phuong A, ngudi ta thiy co 42 nguoi
ht thude 14.

a) Hay u6c lugng ty 18 ngudi hit thude 14 tai dia phuong A véi do tin cay 1a 95%.

b) Nguoi ta cho rang c6 khong qua 20% sb ngudi hit thude 14 tai dia phuong A,
nhan dinh trén dung khong véi mirc y nghia 5%.
Ciu 5. C6 tai lidu vé san luong mat hang X (triéu mét) ciia mot cong ty qua cac nim nhu

sau:

Nam 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
San luong 5,01 5,28 5,56 5,8 6,3 6,51 | 6,75 | 6,97

Du doan san luong nim 2016 bang luong ting giam tuyét doi binh quan.
Pé s6 9
Cau 1. C6 2 kién hang, kién thtr nhat ¢6 5 san phém loai A va 10 san phém loai B, ki¢n
thir hai c6 6 san pham loai A va 4 san pham loai B. Xéc suét chon kién thtr nhat va tht
hai 13 1/3 va 2/3. Chon ngau nhién mot kién roi tir d6 1ay ngau nhién 3 san pham.

a) Tinh xac suét chon duoc 3 san phém loai A.

b) Biét ring 3 san pham chon duoc déu loai A. Hiy cho biét kha ning 3 san pham
nay la cua kién nao?
Ciu 2. C6 ba kién hang: kién thir nhat c6 7 san pham loai A va 3 san pham loai B, kién
thir hai c6 8 san phém loai A va 2 san phém loai B, kién thir ba c6 6 san phém loai A va4
san pham loai B. Chon ngiu nhién mdi kién hang 3 san pham.

a) Tinh xac suét dé chon duoc 9 san phém loai A.
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b) Tinh xac suét dé chon dugc it nhat 2 san phém loai A.
Cau 3. Trong luong cua mdt loai banh A dugc cho la bién ngau nhién tuan theo quy luat
chuan. Chon ngiu nhién 100 chiéc banh A thiy c6 s6 liéu nhu sau:
Trong lugng (g) 90 100 110 120 130 140
S6 lugng banh 4 16 25 30 15 10

a) Vo1 do tin cdy 95% hay udc lugng khodng tin cdy cho trong lugng trung binh
cua loai banh A.

b) Ngudi chi san xuat cho ring trung binh banh cua anh ta nang khong dudi 120g.
Véi muc y nghia 5%, két luan vé ¥ kién cta ngudi chi san xuat nay?

Ciu 4. Dé udc luong ty 1& sinh vién bi can thi tai mot truong Pai hoc, nguoi ta chon
ngﬁu nhién 200 sinh vién thi théy c6 118 sinh vién bi can thi.

a) Vo1 do tin cdy 90%, hay udc lugng ty 1€ sinh vién bi can thi cua truong Pai hoc
nay?

b) Trudc day 5 nam, ty 1€ sinh vién bi cén thi tai truong Pai hoc nay 1a 45%. Vi
muc y nghia 5%, hay cho biét ty 1¢ sinh vién bi can thi hién nay tai truong Pai hoc nay
c6 tang 1én so vdi 5 nam trudc khong?

Ciu 5. C6 tai liéu vé san luong mat hang X (triéu mét) ciia mot cong ty qua cac nim nhu

sau:

Nam 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
San luong 5,01 5,28 5,56 5,8 6,3 6,51 | 6,75 | 6,97

Dy doan san lugng ndm 2016 bang ham xu thé tuyén tinh.
Pés6 10
Ciu 1. C6 2 kién hang dugc dong goi giong nhau. Kién thir nhat 12 san pham tét va 3
san pham kém chat luong, kién thir hai c6 10 san pham tot va 5 san pham kém chat
luong. Ly ngdu nhién mot kién rdi tir kién d6 lay ngu nhién 2 san pham.

a) Tinh x4c sudt 2 san pham ly ra 13 2 san pham tot.

b) Biét 2 san pham ldy ra 13 2 san pham tdt, tinh x4c suat 2 san phdm d6 duoc iy ra
tir kién thir nhat.
Ciu 2. Trong luong cac san pham do mot may san xuét ra 1a mot DLNN c6 phéan phdi
chuén véi d6 1éch chuéin 1,2kg. San phém duoc xép loai I néu c6 trong luong sai Iéch so
voi trong lugng trung binh khdng qué 1,5kg.

a) Tinh ti 1& san pham loai L.
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b) Mudn ti 1& san pham loai I 1a 90% thi do dong déu (phwong sai) clia cac san
pham nay 14 bao nhiéu?
Ciu 3. S) liéu théng ké vé doanh sé ban hang (triéu dong/ngay) ctia mot siéu thi trong
mot s6 ngay cho & bang sau:
Doanh s | 24 30 36 42 48 54 60 65 70
S6 ngay 5 12 25 35 24 15 12 10 6

Gia sir doanh s6 ban hang tuan theo quy luat phan phdi chuan.

a) Udc luong doanh sb ban trung binh trong 1 ngay cua siéu thi, voi do tin cay
95%?

b) Trude ddy doanh sb ban trung binh cua siéu thi 1a 35 triéu dong/ ngay. S6 liéu &
bang trén dugc thu thép sau khi si€u thi 4ap dung mdt phuong phép ban hang méi. Hay
cho biét phuong thirc ban hang méi c6 lam tang doanh sb ban hang cia siéu thi 1én hay
khong? Két luan véi murc ¥ nghia 5%.

Cau 4. Khdo sat 150 chung cu, khach san trén dia ban thanh phé nguoi ta ghi nhan dugc
chi ¢6 60 chung cu hodc khach san dam bao an toan vé phong chay chita chay.

a) Hay u6c luong ty 16 chung cu, khach san dam bao vé an toan phong chay chira
chay trén dia ban v4i dd tin cdy 95%.

b) C6 thong tin cho rang co khong qua 35% chung cu hodc khach san dam bao an
toan phong chay chita chay. Hiy cho nhan dinh vé thong tin trén véi mirc ¥ nghia 5%.
Ciu 5. C6 tai liéu vé san luong mat hang X (triéu mét) ciia mot cong ty qua cac nim nhu

sau:

Nam 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
San luong 5,01 5,28 5,56 5,8 6,3 6,51 | 6,75 | 6,97

Dy doan san lugng nim 2016 bang toc d phat trién binh quan.
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Phuy luc 1

GIAI TiCH TO HQP

1. Quy tic dém
Ta chi khao sét tap hitu han: X ={x,,X,,...,X, } , X ¢ n phan tt,
ky hiéu [X|=n.
1.1. Cong thirc cOng
Cho X, Y la hai tdp hitu han va XNY =&, ta c6 [XUY|=[X|+|Y]|
Tong quat: Néu cho k tap hitu han X, X5,..., X sao cho X; ﬂYj =J,i#],
ta co
X, UX, U UX ] =X+ + o+ Xy |
1.2. Cong thirc nhan
Cho X, Y 1a hai tap hitu han, dinh nghia tap tich nhy sau
X><Y={(X,y)/xeX/\er}, ta cod |X><Y|:|X|-|Y|
Téng quat: Néu cho n tap hiru han X,,X,,...,X,, tacod
X x X xox X | = [X [ [Xo oo X ]
1.3. Quy tic cong
Gia str mot cong viée co thé thyc hién mot trong k phwong phap, trong d6
* Phuong phéap 1 ¢6 n; cach thuc hién,
* Phuong phép 2 ¢6 n, cach thyuc hién,...,
* Phuong phép k ¢6 n, cach thuc hién,
va hai phuong phap khac nhau khong c6 céach thuc hién chung.
Khi d¢6, ta ¢6 n; +n, +...+n, céach thyc hién cong viéc.
1.4. Quy tic nhan
Gia su mdt cong viéc cod thé thuc hién tuan tu theo k budec, trong do
* Budc 1 ¢o6 n; cach thyc hién,
* Budc 2 ¢6 n, cach thyc hién,...,
* Budc k c6 n, cach thuc hién,

Khi do, ta c6 n; xn, x...xn, cach thyc hién cong viéc.
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2. Giai tich t6 hop
2.1. Chinh hgp
Pinh nghia: Chinh hop chap k tir n phan tir 1a mot bo c¢6 ké thir tw gdm k phan tir
khac nhau 13y tir n phan tir da cho.
S6 chinh hop: Sb chinh hop chap k tir n phin tir, ky higu la: AX
n!
(n—k)!
Vi du 1. Dém chung két hoa khoi sinh vién thanh phd c¢6 12 thi sinh, chon 3 thi sinh trao
giai: Hoa khoi, A khoi 1, A khoi 2. C6 bao nhiéu cach chon ?
Giai

Cong thirc tinh : AX =n(n-1)..(n—k+1)=

Nhan xét: thi sinh dugc trao giai, dugc chon tir 12 thi sinh, va ¢6 tht tu (A, B, C
cung duogc trao giai, nhung truong hgp A 1a hoa khoi, khac truong hop B 1a hoa khoi).
Suy ra mdi cach chon 13 mot chinh hop chap 3 tir 12 phan tu.
Vay s6 cach chon 1a: A;, =12.11.10 =1320.
2.2. Chinh hop lap
Pinh nghia: Chinh hop l3p chép k tir n phan tir 1a mot bo c6 ké thir tw gdm k phan
tir khong can khac nhau lay tir n phan tir d3 cho.

S6 chinh hop Lip: S6 chinh hop lap chép k tir n phan tir ky, hiéu la : A

Cong thie tinh: AX =n*

Vi du 2. Gia sir ¢6 mdt vi thin c6 quyén phan phat ngdy sinh cho con ngudi, ¢ bao
nhiéu cach phan bd ngay sinh cho 10 em bé ra doi trong nam 1999 tai 1 khu tap thé cua
cong nhan vién chuec.
Giai
Nhén xét: Mdi ngay sinh ctia mot em bé 1a 1 trong 365 ngdy ctia nim 1999, nén céc
ngdy sinh c6 thé tring nhau.
Suy ra mdi cach phan bd 10 ngay sinh 1a mét chinh hop lap chap 10 tir 365 phan tu.
Vay s6 cach phan b ngay sinh la: Aé%s =365,
2.3. Hoan vi
Pinh nghia: M4t hoan vi tir n phﬁn ttr 1a mot bd c6 ké thir tu g@)m n ph@m tir khac
nhau da cho.
S6 ho4n vi: S6 hoan vi tlr n phan tr, ky hi¢u 1a P,
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Cong thuc tinh: P, =n!=(n-1)(n-2)...(1)

Vi du 3. C6 3 bg séch:
Toan cao cap : 6 tap,
Kinh té lugng : 2 tap,

Xéc suat théng ké : 3 tap,
Puoc dit 1én gia sach. C6 bao nhiéu cach sip:
a) Tuy y;
b) Céc tap sach dugc dat theo ting bg.
Giai
a) Tuy y;
Ba b sach c6 tt ca 11 tap; dit 1én gia sach, mdi cach sap 13 hodn vi ctia 11 phan t.
Suy ra sd cach sip tuy : P, =11!
b) Céc tap sach dugc dat theo tirng bd.
+) Xem modi bo sach 1a mot phan tir suy ra c6 3! cach sap xép 3 phan tir ndy.

+) Céc cap sach trong moi bd sach x4o tron vdi nhau.

To4n cao cap : 6!
Kinh té luong : 2!
Xac suat théng ké : 3!

Suy ra: sd cach sip xép 3 bo sach theo timg bo 1a: 316!12131=51840 cach.
2.4. T6 hop
Pinh nghia: Mot t6 hop chép k tir n phan tir 1a mot tdp con gdm k phan tir 14y tir
n phan tu.
S6 6 hop : SO t6 hop chap k tir n phan tir ky hiéu 1a : CX

Cong thire tinh: CX =ﬁlk)'
Vi du 4. Giai bong da ngoai hang Anh c6 20 d6i bong thi dau vong tron, c6 bao nhiéu
tran dau duoc to churc néu:

a) Thi dau vong tron 1 luot.

b) Thi du vong tron 2 luot.
Giai

a) Thi dau vong tron 1 luot
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Mai tran dau mg véi viéc chon 2 ddi chon tir 20 d6i. Suy ra mdi tran dau 1a mot
t6 hop chép 2 tir 20 phan tu.
S6 mdi tran ddu duoc t6 chic la: C3) = % =190 tran
b) Thi du vong tron 2 luot.
Mai tran dau ung véi viée chon 2 doi chon tir 20 ddi. (do1 chu, doi khach).
Suy ra mdi tran d4u 1a mot chinh hop chap 2 tir 20 phan ti.

A A A A 20! A
Vay s0 tran dau la : A20:§:380 tran.

2.5. Nhi thirc Newton
(a+b)" = Z Cka"*p*
k=0
n
1+x)" = Z Chxk
k=0
3. Bai tap
Bai 1. Trong mot 16p gém 30 sinh vién, can chon ra ba sinh vién dé lam 16p trudng, 16p
pho va thit quy (mdi ngudi chi lam mot chire). Hoi ¢ tat ca bao nhiéu cach bau chon ?
Pdp s6 : 24360.
Bai 2. C6 bao nhiéu cach xép 10 ngudi ngdi thanh hang ngang sao cho A va B ngdi canh
nhau.
Pdp s6 : 725760.
Bai 3. Mot hop dung 6 bi tring va 4 bi den.
a) C6 tit ca bao nhiéu cach lay ra 5 bi ?
b) C6 bao nhiéu cach Iy ra 5 bi trong d6 c6 2 bi trang ?
Pdp s6 : a) 252; b) 60.
Bai 4. Trong mot nhém tmg vién gdm 7 nam va 3 nit,
a) ¢6 bao nhiéu cach thanh 1ap mot ty ban gdm 3 nguoi ?
b) ¢6 bao nhiéu cach thanh 1ap mot ty ban gdm 3 ngudi trong d6 ¢ dung 1 nit ?
¢) ¢6 bao nhiéu cach thanh 1ap mot iy ban gdm 3 ngudi trong d6 co it nhat 1 nit ?
Pdp s6 : a) 120; b) 63; ¢) 85.
Bai 5. Cho cac chit s6 0, 1, 2, 3, 4, 5. Hoi tir cac chit sb nay lap dugc bao nhiéu sb ¢o 4
chir s6 khac nhau trong d6 nhét thiét c6 mit chir s6 5?
Pap 56 : 204.
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Phu luc 2.

Cac bang gia tri t¢i han caa phan phoi xac suat
1. Béing gi4 tri ciia phan phdi chuén tic (Phan phdi Gauss) N(0;1)
—t2/2dt

1 X
¢o(x>=ﬁjoe

Béang 1. Gia tri ham ¢, (x)

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 | 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359

0.1 | 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753

0.2 | 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141

0.3 | 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517

0.4 | 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1879

0.5 | 0.1915 | 0.1950 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2190 | 0.2224

0.6 | 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549

0.7 | 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852

0.8 | 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133

09| 03159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 | 0.3389

1.0 | 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621

1.1 | 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830

1.2 | 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015

1.3 | 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177

1.4 | 04192 | 04207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319

1.5 | 0.4332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441

1.6 | 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545

1.7 | 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633

1.8 | 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4699 | 0.4706

1.9 | 04713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767

2.0 | 04772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817

2.1 | 04821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857

2.2 | 04861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4890

2.3 |1 0.4893 | 0.4896 | 0.4898 | 0.4901 | 0.4904 | 0.4906 | 0.4909 | 0.4911 | 0.4913 | 0.4916

2.4 | 0.4918 | 0.4920 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 | 0.4934 | 0.4936

2.5 | 0.4938 | 0.4940 | 0.4941 | 0.4943 | 0.4945 | 0.4946 | 0.4948 | 0.4949 | 0.4951 | 0.4952

2.6 | 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964

2.7 | 04965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4971 | 0.4972 | 0.4973 | 0.4974

2.8 1 04974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4979 | 0.4979 | 0.4980 | 0.4981

2.9 | 04981 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986

3.0 | 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4990

3.1 0.4990 | 0.4991 | 0.4991 | 0.4991 | 0.4992 | 0.4992 | 0.4992 | 0.4992 | 0.4993 | 0.4993

3.2] 0.4993 | 0.4993 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4995 | 0.4995 | 0.4995

3.3 104995 | 0.4995 | 0.4995 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4997

3.4 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4998

3.5 1 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998

3.6 | 0.4998 | 0.4998 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999

3.7 1 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999

3.8 1 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999

3.9 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000
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2. Bang gi4 tri clia phan phdi Student
P(|IT|>t,)=a v6i T ~St(n)

Cot 1: Gia tr1 do tu do n.

Hang 1: Gia tri nguy co sai lam o./2

Noi dung bang : Gia tri to/ tuong tmg véin va a
2

Bang 2. Gia tri téi han cia phan phoi Student

o/2 | 0005 | 001 | 0.015 0.02 0.025 | 0.03 | 0.035| 0.04 | 0.045| 0.05 | 0.075| 0.1
1 63.656 | 31.821 | 21.205 | 15.894 | 12.706 | 10.579 | 9.058 | 7.916 | 7.026 | 6.314 | 4.165 | 3.078
2 9.925 | 6.965 | 5.643 | 4.849 | 4303 | 3.896 | 3.578 | 3.320 | 3.104 | 2.920 | 2.282 | 1.886
3 5.841 | 4.541 | 3.896 | 3.482 | 3.182 | 2951 | 2.763 | 2.605 | 2.471 | 2.353 | 1.924 | 1.638
4 4.604 | 3.747 | 3298 | 2999 | 2.776 | 2.601 | 2.456 | 2.333 | 2.226 | 2.132 | 1.778 | 1.533
5 4.032 | 3365 | 3.003 | 2.757 | 2.571 | 2422 | 2297 | 2.191 | 2.098 | 2.015 | 1.699 | 1.476
6 3.707 | 3.143 | 2.829 | 2.612 | 2.447 | 2313 | 2.201 | 2.104 | 2.019 | 1.943 | 1.650 | 1.440
7 3499 | 2998 | 2.715 | 2517 | 2365 | 2.241 | 2.136 | 2.046 | 1.966 | 1.895 | 1.617 | 1.415
8 3.355 | 2.896 | 2.634 | 2.449 | 2306 | 2.189 | 2.090 | 2.004 | 1.928 | 1.860 | 1.592 | 1.397
9 3250 | 2.821 | 2.574 | 2398 | 2262 | 2.150 | 2.055 | 1.973 | 1.899 | 1.833 | 1.574 | 1.383
10 3.169 | 2.764 | 2.527 | 2359 | 2.228 | 2.120 | 2.028 | 1.948 | 1.877 | 1.812 | 1.559 | 1.372
11 3.106 | 2.718 | 2.491 | 2328 | 2.201 | 2.096 | 2.007 | 1.928 | 1.859 | 1.796 | 1.548 | 1.363
12 3.055 | 2.681 | 2.461 | 2303 | 2.179 | 2.076 | 1.989 | 1.912 | 1.844 | 1.782 | 1.538 | 1.356
13 3.012 | 2.650 | 2.436 | 2.282 | 2.160 | 2.060 | 1.974 | 1.899 | 1.832 | 1.771 | 1.530 | 1.350
14 2977 | 2.624 | 2415 | 2264 | 2.145 | 2.046 | 1.962 | 1.887 | 1.821 | 1.761 | 1.523 | 1.345
15 2947 | 2.602 | 2397 | 2249 | 2.131 | 2.034 | 1.951 | 1.878 | 1.812 | 1.753 | 1.517 | 1.341
16 2921 | 2.583 | 2382 | 2235 | 2.120 | 2.024 | 1.942 | 1.869 | 1.805 | 1.746 | 1.512 | 1.337
17 2.898 | 2567 | 2368 | 2224 | 2.110 | 2.015 | 1.934 | 1.862 | 1.798 | 1.740 | 1.508 | 1.333
18 2.878 | 2.552 | 2356 | 2214 | 2.101 | 2.007 | 1.926 | 1.855 | 1.792 | 1.734 | 1.504 | 1.330
19 2.861 | 2.539 | 2.346 | 2.205 | 2.093 | 2.000 | 1.920 | 1.850 | 1.786 | 1.729 | 1.500 | 1.328
20 2.845 | 2.528 | 2.336 | 2.197 | 2.086 | 1.994 | 1.914 | 1.844 | 1.782 | 1.725 | 1.497 | 1.325
21 2.831 | 2518 | 2328 | 2.189 | 2.080 | 1.988 | 1.909 | 1.840 | 1.777 | 1.721 | 1.494 | 1.323
22 2.819 | 2508 | 2320 | 2.183 | 2.074 | 1.983 | 1.905 | 1.835 | 1.773 | 1.717 | 1.492 | 1.321
23 2.807 | 2.500 | 2313 | 2.177 | 2.069 | 1.978 | 1.900 | 1.832 | 1.770 | 1.714 | 1.489 | 1.319
24 2797 | 2492 | 2307 | 2.172 | 2.064 | 1.974 | 1.896 | 1.828 | 1.767 | 1.711 | 1.487 | 1.318
25 2787 | 2.485 | 2301 | 2.167 | 2.060 | 1.970 | 1.893 | 1.825 | 1.764 | 1.708 | 1.485 | 1.316
26 2779 | 2479 | 2296 | 2.162 | 2.056 | 1.967 | 1.890 | 1.822 | 1.761 | 1.706 | 1.483 | 1.315
27 2771 | 2473 | 2291 | 2.158 | 2.052 | 1.963 | 1.887 | 1.819 | 1.758 | 1.703 | 1.482 | 1.314
28 27763 | 2467 | 2286 | 2.154 | 2.048 | 1.960 | 1.884 | 1.817 | 1.756 | 1.701 | 1.480 | 1.313
29 2756 | 2.462 | 2.282 | 2.150 | 2.045 | 1.957 | 1.881 | 1.814 | 1.754 | 1.699 | 1.479 | 1.311
0 2.576 | 2.326 | 2.170 | 2.054 | 1.960 | 1.881 | 1.812 | 1.751 | 1.695 | 1.645 | 1.440 | 1.282
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3. Bang gi4 tri clia phan phdi Chi binh phwong

P(XZXﬁ’a)zoc khi X ~ %2(n)

Hang 1 : Gia tri cua a; Cot 1 : Gia tr1 d6 tu do n.

Bang 3. Gia tri t¢i han, (Xﬁa) ciia phan phoi chi binh phuong

0.005 0.01 0.015 0.02 0.025 0.03 0.05 0.95 0.975 0.98 0.99 0.995
1 7.879 6.635 5916 5.412 5.024 4.709 3.841 0.004 | 0.001 0.001 | 0.000 | 0.000
2 10.597 9.210 8.399 7.824 7.378 7.013 5.991 0.103 | 0.051 0.040 | 0.020 | 0.010
3 12.838 | 11.345 | 10.465 9.837 9.348 8.947 7.815 0.352 | 0.216 | 0.185 | 0.115 | 0.072
4 14.860 | 13.277 | 12.339 | 11.668 | 11.143 10.712 9.488 0.711 0.484 | 0429 | 0.297 | 0.207
5 16.750 | 15.086 | 14.098 | 13.388 | 12.832 | 12.375 | 11.070 | 1.145 | 0.831 0.752 | 0.554 | 0412
6 18.548 | 16.812 | 15.777 | 15.033 | 14.449 | 13.968 | 12.592 | 1.635 1.237 1.134 | 0.872 | 0.676
7 20.278 | 18.475 | 17.398 | 16.622 | 16.013 15.509 | 14.067 | 2.167 1.690 | 1.564 | 1.239 | 0.989
8 21.955 | 20.090 | 18.974 | 18.168 | 17.535 | 17.011 15.507 | 2.733 | 2.180 | 2.032 | 1.647 | 1.344
9 23.589 | 21.666 | 20.512 | 19.679 | 19.023 18.480 | 16919 | 3.325 | 2.700 | 2.532 | 2.088 | 1.735
10 | 25.188 | 23.209 | 22.021 | 21.161 | 20.483 19.922 | 18.307 | 3.940 | 3.247 | 3.059 | 2.558 | 2.156
11 | 26.757 | 24.725 | 23.503 | 22.618 | 21.920 | 21.342 | 19.675 | 4.575 | 3.816 | 3.609 | 3.053 | 2.603
12 | 28300 | 26.217 | 24.963 | 24.054 | 23.337 | 22.742 | 21.026 | 5.226 | 4.404 | 4.178 | 3.571 | 3.074
13 | 29.819 | 27.688 | 26.403 | 25471 | 24.736 | 24.125 | 22.362 | 5.892 | 5.009 | 4.765 | 4.107 | 3.565
14 | 31.319 | 29.141 | 27.827 | 26.873 | 26.119 | 25.493 | 23.685 | 6.571 5.629 | 5.368 | 4.660 | 4.075
15 | 32.801 | 30.578 | 29.235 | 28.259 | 27.488 | 26.848 | 24.996 | 7.261 6.262 | 5985 | 5.229 | 4.601
16 | 34.267 | 32.000 | 30.629 | 29.633 | 28.845 | 28.191 | 26.296 | 7.962 | 6.908 | 6.614 | 5812 | 5.142
17 | 35.718 | 33.409 | 32.011 | 30.995 | 30.191 | 29.523 | 27.587 | 8.672 | 7.564 | 7.255 | 6.408 | 5.697
18 | 37.156 | 34.805 | 33.382 | 32.346 | 31.526 | 30.845 | 28.869 | 9.390 | 8.231 7906 | 7.015 | 6.265
19 | 38.582 | 36.191 | 34.742 | 33.687 | 32.852 | 32.158 | 30.144 | 10.117 | 8907 | 8567 | 7.633 | 6.844
20 | 39.997 | 37.566 | 36.093 | 35.020 | 34.170 | 33.462 | 31.410 | 10.851 | 9.591 9.237 | 8260 | 7.434
21 41.401 | 38.932 | 37.434 | 36.343 | 35479 | 34.759 | 32.671 | 11.591 | 10.283 | 9.915 | 8.897 | 8.034
22 | 42796 | 40.289 | 38.768 | 37.659 | 36.781 | 36.049 | 33.924 | 12.338 | 10.982 | 10.600 | 9.542 | 8.643
23 | 44.181 | 41.638 | 40.094 | 38968 | 38.076 | 37.332 | 35.172 | 13.091 | 11.689 | 11.293 | 10.196 | 9.260
24 | 45558 | 42980 | 41.413 | 40.270 | 39.364 | 38.609 | 36.415 | 13.848 | 12.401 | 11.992 | 10.856 | 9.886
25 | 46.928 | 44.314 | 42.725 | 41.566 | 40.646 | 39.880 | 37.652 | 14.611 | 13.120 | 12.697 | 11.524 | 10.520
26 | 48290 | 45.642 | 44.031 | 42.856 | 41.923 | 41.146 | 38.885 | 15.379 | 13.844 | 13.409 | 12.198 | 11.160
27 | 49.645 | 46.963 | 45.331 | 44.140 | 43.195 | 42.407 | 40.113 | 16.151 | 14.573 | 14.125 | 12.878 | 11.808
28 | 50.994 | 48278 | 46.626 | 45.419 | 44461 | 43.662 | 41.337 | 16.928 | 15308 | 14.847 | 13.565 | 12.461
29 | 52335 | 49.588 | 47915 | 46.693 | 45.722 | 44913 | 42.557 | 17.708 | 16.047 | 15.574 | 14.256 | 13.121
30 | 53.672 | 50.892 | 49.199 | 47.962 | 46.979 | 46.160 | 43.773 | 18.493 | 16.791 | 16.306 | 14.953 | 13.787
35 | 60.275 | 57.342 | 55.553 | 54.244 | 53.203 | 52.335 | 49.802 | 22.465 | 20.569 | 20.027 | 18.509 | 17.192
40 | 66.766 | 63.691 | 61.812 | 60.436 | 59.342 | 58.428 | 55.758 | 26.509 | 24.433 | 23.838 | 22.164 | 20.707
45 | 73.166 | 69.957 | 67.994 | 66.555 | 65.410 | 64.454 | 61.656 | 30.612 | 28.366 | 27.720 | 25.901 | 24.311
50 | 79.490 | 76.154 | 74.111 | 72.613 | 71.420 | 70.423 | 67.505 | 34.764 | 32.357 | 31.664 | 29.707 | 27.991
55 | 85.749 | 82.292 | 80.173 | 78.619 | 77.380 | 76.345 | 73.311 | 38.958 | 36.398 | 35.659 | 33.571 | 31.735
60 | 91.952 | 88.379 | 86.188 | 84.580 | 83.298 | 82.225 | 79.082 | 43.188 | 40.482 | 39.699 | 37.485 | 35.534
65 | 98.105 | 94.422 | 92.161 | 90.501 | 89.177 | 88.069 | 84.821 | 47.450 | 44.603 | 43.779 | 41.444 | 39.383
70 | 104.215 | 100.425 | 98.098 | 96.387 | 95.023 | 93.881 | 90.531 | 51.739 | 48.758 | 47.893 | 45.442 | 43.275
75 | 110.285 | 106.393 | 104.001 | 102.243 | 100.839 | 99.665 | 96.217 | 56.054 | 52.942 | 52.039 | 49.475 | 47.206
80 | 116.321 | 112.329 | 109.874 | 108.069 | 106.629 | 105.422 | 101.879 | 60.391 | 57.153 | 56.213 | 53.540 | 51.172
85 | 122.324 | 118.236 | 115.720 | 113.871 | 112.393 | 111.156 | 107.522 | 64.749 | 61.389 | 60.412 | 57.634 | 55.170
90 | 128.299 | 124.116 | 121.542 | 119.648 | 118.136 | 116.869 | 113.145 | 69.126 | 65.647 | 64.635 | 61.754 | 59.196
95 | 134.247 | 129.973 | 127.341 | 125.405 | 123.858 | 122.562 | 118.752 | 73.520 | 69.925 | 68.879 | 65.898 | 63.250
100 | 140.170 | 135.807 | 133.120 | 131.142 | 129.561 | 128.237 | 124.342 | 77.929 | 74.222 | 73.142 | 70.065 | 67.328
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4. Bang gia tri clia phan phdi Fisher
P(X>f,(n,m))=o khi X ~ F(n,m)

Hang 1 : Gié tri ctia d6 tu do (tir s6) n. Cot 1: Gid tri cta do ty do (mau sd) m.

No1 dung bang : Gia tr1 f,(n,m).
Bing 4. Gi4 tri t6i han phén phéi Fisher (o = 0.05)

1 2 3 4 5 6 7 8 9 10
1 161 | 200 | 216 | 225 | 230 | 234 | 237 | 239 | 241 | 242
2 | 1851 19 |19.16]19.25| 19.3 |19.33]19.35|19.37|19.38| 194
3 110.13|9.55|9.28 | 9.12 | 9.01 | 894 | 8.89 | 885 | 8.81 | 8.79
4 | 771|694 | 6.59 | 639 | 6.26 | 6.16 | 6.09 | 6.04 6 5.96
5 | 661|579 |541 | 5.19 | 5.05 | 495 | 488 | 482 | 4.77 | 4.74
6 |599 514|476 | 453|439 | 428 | 421 | 415 | 4.1 | 4.06
7 1559|474 | 435|412 | 397 | 3.87 | 3.79 | 3.73 | 3.68 | 3.64
8 532|446 | 407 | 384 |3.69 | 3.58 | 3.5 | 3.44 | 339 | 3.35
9 512|426 | 386 | 3.63 | 348 | 337|329 | 323 |3.18 | 3.14
10 | 496 | 4.1 | 3.71 | 3.48 | 3.33 | 3.22 | 3.14 | 3.07 | 3.02 | 2.98
11 | 484|398 | 359 336 | 3.2 | 3.09|301|295| 29 | 2.85
12 | 475 | 3.89 | 3.49 | 3.26 | 3.11 3 291 | 285 | 2.8 | 2.75
13 | 4.67 | 3.81 | 3.41 | 3.18 | 3.03 | 2.92 | 2.83 | 2.77 | 2.71 | 2.67
14 | 46 | 3.74 | 3.34 | 3.11 | 296 | 2.85 | 2.76 | 2.7 | 2.65 | 2.6
15 | 454 | 3.68 | 329 | 3.06 | 29 | 2.79 | 2.71 | 2.64 | 2.59 | 2.54
16 | 4.49 | 3.63 | 3.24 | 3.01 | 2.85 | 2.74 | 2.66 | 2.59 | 2.54 | 2.49
17 | 445|359 | 32 | 296 | 281 | 2.7 | 261 | 255|249 | 245
18 | 4.41 | 3.55 | 3.16 | 293 | 2.77 | 2.66 | 2.58 | 2.51 | 2.46 | 2.41
19 | 438 | 352|313 | 29 | 274|263 |254 | 248|242 | 2.38
20 | 435|349 | 3.1 | 287|271 | 2.6 | 251|245 | 239|235
21 | 432|347 | 3.07 | 2.84 | 2.68 | 2.57 | 249 | 2.42 | 2.37 | 2.32
22 | 43 | 344 | 3.05 | 282|266 | 255|246 | 24 | 234 | 23
23 | 428 | 342 | 3.03 | 2.8 | 2.64 | 2.53 | 2.44 | 237 | 2.32 | 2.27
24 1426 | 34 | 301 278|262 |251 242|236 | 23 | 225
25 1424|339 (299 | 276 | 26 | 249 | 24 | 234 | 228 | 2.24
30 | 4.17 | 3.32 1 292 | 2.69 | 2.53 | 2.42 | 233 | 2.27 | 2.21 | 2.16
40 | 4.08 | 3.23 | 2.84 | 2.61 | 2.45 | 2.34 | 2.25 | 2.18 | 2.12 | 2.08
60 4 3.15 1 276 | 2.53 | 237 | 225 | 2.17 | 2.1 | 2.04 | 1.99
120 | 3.92 | 3.07 | 2.68 | 245 | 229 | 2.18 | 2.09 | 2.02 | 1.96 | 191
o | 3.834 3 26 | 237 (221 21 | 201 194|188 | 1.83
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Bing 5. Gi4 tri t6i han phén phéi Fisher (o = 0.05)

12

15

20

24

30

40

60

120

o0
1 244 | 246 | 248 | 249 | 250 | 251 252 | 253 254
2 19.41 | 19.43 | 19.45 | 19.45 | 19.46 | 19.47 | 19.48 | 19.49 | 19.5
3 8.74 8.7 8.66 | 8.64 | 8.62 | 859 | 857 | 855 | 8.53
4 591 | 586 | 5.8 | 5.77 | 5775 | 5.72 | 5.69 | 5.66 | 5.63
5 4.68 | 4.62 | 456 | 4.53 4.5 | 446 | 443 4.4 | 4.37
6 4 394 | 387 | 3.84 | 3.81 | 3.77 | 3.714 | 3.7 3.67
7 3.57 | 351 | 3.44 | 341 | 338 | 334 | 33 3.27 | 3.23
8 328 | 322 | 3.15 | 3.12 | 3.08 | 3.04 | 3.01 | 297 | 2.93
9 3.07 | 3.01 | 294 | 29 | 286 | 2.83 | 279 | 2.75 | 2.71
10 | 291 | 285 | 277 | 274 | 2.7 | 2.66 | 2.62 | 2.58 | 2.54
11 279 | 2772 | 2,65 | 2.61 | 2.57 | 253 | 249 | 245 24
12 2.69 | 2,62 | 254 | 251 | 247 | 243 | 238 | 234 | 23
13 26 | 253 | 246 | 242 | 238 | 234 | 23 | 225 | 221
14 | 253 | 246 | 239 | 235 | 231 | 2.27 | 222 | 2.18 | 2.13
15 248 | 24 | 233 | 229 | 225 | 22 | 2,16 | 2.11 | 2.07
16 | 242 | 235 | 228 | 224 | 2.19 | 2.15 | 2.11 | 2.06 | 2.0l
17 238 | 231 | 223 | 2,19 | 2.15 | 2.1 2.06 | 2.01 | 1.96
18 234 | 227 | 2,19 | 2.15 | 2.11 | 2.06 | 2.02 | 1.97 | 1.92
19 231 | 223 | 2,16 | 2.11 | 2.07 | 2.03 | 198 | 1.93 | 1.88
20 | 228 | 22 | 2,12 | 2.08 | 2.04 | 1.99 | 195 1.9 1.84
21 225 | 218 | 2.1 205 | 2.01 | 1.96 | 1.92 | 1.87 | 1.81
22 223 | 215 | 207 | 203 | 198 | 1.94 | 1.89 | 1.84 | 1.78
23 22 | 213 | 205 | 201 | 196 | 191 | 1.86 | 1.81 | 1.76
24 | 218 | 2.11 | 203 | 198 | 1.94 | 1.89 | 1.84 | 1.79 | 1.73
25 2.16 | 2.09 | 201 | 1.96 | 1.92 | 1.87 | 1.82 | 1.77 | 1.71
30 | 2.09 | 201 | 193 | 1.89 | 1.84 | 1.79 | 1.74 | 1.68 | 1.62
40 2 192 | 1.84 | 1.79 | 1.74 | 1.69 | 1.64 | 1.58 | L.51
60 1.92 | 1.84 | 1.75 1.7 1.65 | 1.59 | 1.53 | 1.47 | 1.39
120 | 1.83 | 1.75 | 1.66 | 1.61 | 1.55 1.5 1.43 | 1.35 | 1.25
0 1.75 | 1.67 | 1.57 | 1.52 | 1.46 | 1.39 | 132 | 1.22 1
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Bing 6. Gi4 tri t6i han phan phdi Fisher (o= 0.01)

1 2 3 4 5 6 7 8 9 10
1 | 4052 | 4999 | 5404 | 5624 | 5764 | 5859 | 5928 | 5981 | 6022 | 6056
2 198.50199.00 | 99.16 | 99.25 | 99.30 | 99.33 | 99.36 | 99.38 | 99.39 | 99.40
3 |34.1230.82|29.46 | 28.71 | 28.24 | 27.91 | 27.67 | 27.49 | 27.34 | 27.23
4 |21.20 | 18.00 | 16.69 | 15.98 | 15.52 | 15.21 | 14.98 | 14.80 | 14.66 | 14.55
5 |16.26|13.27|12.06|11.39 | 10.97 | 10.67 | 10.46 | 10.29 | 10.16 | 10.05
6 |13.75]1092| 9.78 | 9.15 | 875 | 847 | 8.26 | 8.10 | 7.98 | 7.87
7 1225|955 | 845 | 7.85 | 7.46 | 7.19 | 6.99 | 6.84 | 6.72 | 6.62
8 | 11.26] 8.65 | 7.59 | 7.01 | 6.63 | 6.37 | 6.18 | 6.03 | 591 | 5.81
9 |10.56| 8.02 | 6.99 | 642 | 6.06 | 580 | 5.61 | 547 | 535 | 5.26
10 | 10.04 | 7.56 | 6.55 | 599 | 5.64 | 539 | 5.20 | 5.06 | 494 | 4.85
11 | 9.65 | 7.21 | 6.22 | 5.67 | 532 | 5.07 | 4.89 | 4.74 | 4.63 | 4.54
12 | 933 | 693 | 595 | 541 | 5.06 | 482 | 4.64 | 450 | 439 | 4.30
13 | 9.07 | 6.70 | 5.74 | 521 | 486 | 4.62 | 444 | 430 | 4.19 | 4.10
14 | 886 | 6.51 | 556 | 5.04 | 469 | 446 | 428 | 4.14 | 4.03 | 3.94
15 | 8.68 | 636 | 542 | 489 | 456 | 432 | 4.14 | 4.00 | 3.89 | 3.80
16 | 853 | 6.23 | 529 | 477 | 444 | 420 | 4.03 | 3.89 | 3.78 | 3.69
17 | 840 | 6.11 | 5.19 | 4.67 | 434 | 410 | 3.93 | 3.79 | 3.68 | 3.59
18 | 829 | 6.01 | 5.09 | 458 | 425 | 4.01 | 3.84 | 3.71 | 3.60 | 3.51
19 | 8.18 | 593 | 501 | 450 | 4.17 | 3.94 | 3.77 | 3.63 | 3.52 | 3.43
20 | 8.10 | 5.85 | 494 | 443 | 410 | 3.87 | 3.70 | 3.56 | 3.46 | 3.37
21 | 8.02 | 578 | 487 | 437 | 4.04 | 3.81 | 3.64 | 3.51 | 3.40 | 3.31
22 | 795 | 572 | 482 | 431 | 3.99 | 3.76 | 3.59 | 3.45 | 335 | 3.26
23 | 7.88 | 5.66 | 476 | 426 | 3.94 | 3.71 | 3.54 | 3.41 | 3.30 | 3.21
24 | 7.82 | 5.61 | 472 | 422 | 390 | 3.67 | 3.50 | 3.36 | 3.26 | 3.17
25 | 777 | 5.57 | 468 | 4.18 | 3.85 | 3.63 | 3.46 | 3.32 | 3.22 | 3.13
30 | 7.56 | 539 | 451 | 4.02 | 3.70 | 3.47 | 3.30 | 3.17 | 3.07 | 2.98
40 | 7.31 | 5.18 | 431 | 3.83 | 3.51 | 3.29 | 3.12 | 299 | 2.89 | 2.80
60 | 7.08 | 498 | 4.13 | 3.65 | 3.34 | 3.12 | 295 | 2.82 | 2.72 | 2.63
120 | 6.85 | 479 | 3.95 | 3.48 | 3.17 | 296 | 2.79 | 2.66 | 2.56 | 2.47
o | 6.63 | 461 | 3.78 | 332 | 3.02 | 2.80 | 2.64 | 2.51 | 2.41 | 2.32
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Bing 7. Gi4 tri t6i han phan phdi Fisher (o= 0.01)

12 15 20 24 30 40 60 120 0
1 6107 | 6157 | 6209 | 6234 | 6260 | 6286 | 6313 | 6340 | 6366
2 19942 | 9943 | 99.45 | 99.46 | 99.47 | 99.48 | 99.48 | 99.49 | 99.5
3 | 27.05 | 26.87 | 26.69 | 26.60 | 26.50 | 26.41 | 26.32 | 26.22 | 26.1
4 | 1437 | 1420 | 14.02 | 1393 | 13.84 | 13.75 | 13.65 | 13.56 | 13.5
5 9.89 9.72 9.55 9.47 9.38 | 9.29 | 9.20 9.11 | 9.02
6 7.72 7.56 7.40 7.31 723 | 7.14 | 7.06 6.97 | 6.88
7 6.47 6.31 6.16 6.07 599 | 591 | 582 574 | 5.65
8 5.67 5.52 5.36 5.28 520 | 5.12 | 5.03 495 | 4.86
9 5.11 4.96 4.81 4.73 4.65 | 457 | 4.48 4.40 | 431
10 | 4.71 4.56 4.41 4.33 425 | 4.17 | 4.08 4.00 | 3.91
11 | 440 | 4.25 4.10 | 4.02 394 | 3.86 | 3.78 3.69 3.6
12 | 416 | 4.01 3.86 3.78 370 | 3.62 | 3.54 345 | 3.36
13 | 3.96 3.82 3.66 3.59 3.51 | 343 | 3.34 3.25 | 3.17
14 | 3.80 3.66 3.51 3.43 335 | 3.27 | 3.18 3.09 3
15 | 3.67 3.52 3.37 3.29 321 | 3.13 | 3.05 296 | 2.87
16 | 3.55 3.41 3.26 3.18 3.10 | 3.02 | 2.93 2.84 | 2.75
17 | 3.46 3.31 3.16 3.08 3.00 | 292 | 2.83 275 | 2.65
18 | 3.37 3.23 3.08 3.00 292 | 2.84 | 275 2.66 | 2.57
19 | 3.30 3.15 3.00 | 2.92 284 | 2776 | 2.67 2.58 | 249
20 | 3.23 3.09 294 | 2.86 2778 | 2.69 | 2.6l 252 | 242
21 | 3.17 3.03 2.88 2.80 272 | 2.64 | 2.55 246 | 2.36
22 | 3.12 2.98 2.83 2.75 2.67 | 2.58 | 2.50 240 | 231
23 | 3.07 2.93 2.78 2.70 2.62 | 254 | 245 2.35 | 2.26
24 | 3.03 2.89 2.74 | 2.66 2.58 | 2.49 | 2.40 231 | 2.21
25 | 2.99 2.85 270 | 2.62 2.54 | 245 | 236 227 | 2.17
30 | 2.84 | 2.70 2.55 2.47 2.39 | 230 | 221 2.11 | 2.01
40 | 2.66 | 2.52 2.37 2.29 220 | 2.11 | 2.02 1.92 1.8
60 | 2.50 | 2.35 220 | 2.12 2.03 1.94 | 1.84 1.73 1.6
120 | 234 | 2.19 2.03 1.95 1.86 | 1.76 | 1.66 1.53 | 1.38
o | 2.18 2.04 1.88 1.79 1.70 | 1.59 | 1.47 1.32 | 1.00
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5. Bang gia tri ciia phan phoi Tukey
Bing 7. Gi4 tri téi han phan phdi Tukey (o =0,05)

k
n—-k 2 3 4 5 6 7 8 9 10
1 17,97 | 26,98 | 32,82 | 37,08 | 40,41 | 43,12 | 45,40 | 47,36 | 49,07
2 6,08 8,33 9,80 | 10,88 | 11,74 | 12,44 | 13,03 | 13,54 | 13,99
3 4,50 5,91 6,82 7,50 8,04 8,48 8,85 9,18 9,46
4 3,93 5,04 5,76 6,29 6,71 7,05 7,35 7,60 7,83
5 3,64 4,60 5,22 5,67 6,03 6,33 6,58 6,80 6,99
6 3,46 4,34 4,90 5,30 5,63 5,90 6,12 6,32 6,49
7 3,34 4,16 4,68 5,06 5,36 5,61 5,82 6,00 6,16
8 3,26 4,04 4,53 4,89 5,17 5,40 5,60 5,77 5,92
9 3,20 3,95 4,41 4,76 5,02 5,24 5,43 5,59 5,74
10 3,15 3,88 4,33 4,65 4,91 5,12 5,30 5,46 5,60
11 3,11 3,82 4,26 4,57 4,82 5,03 5,20 5,35 5,49
12 3,08 3,77 4,20 4,51 4,75 4,95 5,12 5,27 5,39
13 3,06 3,73 4,15 4,45 4,69 4,88 5,05 5,19 5,32
14 3,03 3,70 4,11 4,41 4,64 4,83 4,99 5,13 5,25
15 3,01 3,67 4,08 4,37 4,59 4,78 4,94 5,08 5,20
16 3,00 3,65 4,05 4,33 4,56 4,74 4,90 5,03 5,15
17 2,98 3,63 4,02 4,30 4,52 4,70 4,86 4,99 5,11
18 2,97 3,61 4,00 4,28 4,49 4,67 4,82 4,96 5,07
19 2,96 3,59 3,98 4,25 4,47 4,65 4,79 4,92 5,04
20 2,95 3,58 3,96 4,23 4,45 4,62 4,77 4,90 5,01
24 2,92 3,53 3,90 4,17 4,37 4,54 4,68 4,81 4,92
30 2,89 3,49 3,85 4,10 4,30 4,46 4,60 4,72 4,82
40 2,86 3,44 3,79 4,04 4,23 4,39 4,52 4,63 4,73
60 2,83 3,40 3,74 3,98 4,16 4,31 4,44 4,55 4,65

120 2,80 3,36 3,68 3,92 4,10 4,24 4,36 4,47 4,56

0 2,77 3,31 3,63 3,86 4,03 4,17 4,29 4,39 4,47
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Bing 8. Gi4 tri téi han phan phdi Tukey (o = 0,05)

k
n—-k 11 12 13 14 15 16 17 18 19 20
1 50,59 | 51,96 | 53,20 | 54,33 | 55,36 | 56,32 | 57,22 | 58,04 | 58.83 | 59,56
2 14,39 | 14,75 | 15,08 | 15,38 | 15,65 | 15,91 | 16,14 | 16,37 | 16,57 | 16,77
3 9,72 | 9,95 | 10,2 | 10,3 | 10,5 | 10,7 | 10,8 | 11,0 | 11,1 | 11,2
4 8,03 | 821 | 837 | 852 | 866 | 879 | 891 | 9,03 | 9,13 | 9,23
5 7,17 | 71,32 | 7,47 | 7,60 | 7,72 | 7,83 | 7,93 | 8,03 | §,12 | 8,21
6 6,65 | 6,79 | 6,92 | 7,03 | 7,14 | 7,24 | 7,34 | 7,43 | 7,51 | 7,59
7 6,30 | 6,43 | 6,55 | 6,66 | 6,76 | 6,85 | 6,94 | 7,02 | 7,10 | 7,17
8 6,05 | 6,18 | 6,29 | 6,39 | 6,48 | 6,57 | 6,65 | 6,73 | 6,80 | 6,87
9 5,87 | 598 | 6,09 | 6,19 | 6,28 | 6,36 | 6,44 | 6,51 | 6,58 | 6,64
10 5,72 | 5,83 | 5,93 | 6,03 | 6,11 | 6,19 | 6,27 | 6,34 | 6,40 | 6,47
11 5,61 | 5,71 | 5,81 | 5,90 | 598 | 6,06 | 6,13 | 6,20 | 6,27 | 6,33
12 5,51 | 5,61 | 5,71 | 5,80 | 5,88 | 595 | 6,02 | 6,09 | 6,15 | 6,21
13 5,43 | 5,53 | 5,63 | 5,71 | 5,79 | 5,86 | 5,93 | 5,99 | 6,05 | 6,11
14 5,36 | 5,46 | 5,55 | 5,64 | 5,71 | 5,779 | 5,85 | 591 | 5,97 | 6,03
15 5,31 | 5,40 | 5,49 | 5,57 | 5,65 | 5,772 | 5,78 | 5,85 | 5,90 | 5,96
16 5,26 | 5,35 | 5,44 | 552 | 5,59 | 5,66 | 5,73 | 5,779 | 5,84 | 5,90
17 5,21 | 5,31 | 5,39 | 547 | 554 | 5,61 | 5,67 | 5,773 | 5,79 | 5,84
18 5,17 | 5,27 | 5,35 | 5,43 | 5,50 | 5,57 | 5,63 | 5,69 | 5,74 | 5,79
19 5,14 | 5,23 | 5,31 | 5,39 | 546 | 553 | 5,59 | 5,65 | 5,70 | 5,75
20 5,11 | 5,20 | 5,28 | 5,36 | 543 | 549 | 5,55 | 5,61 | 5,66 | 5,71
24 5,01 | 5,10 | 5,18 | 5,25 | 5,32 | 538 | 5,44 | 549 | 5,55 | 5,59
30 4,92 | 5,00 | 5,08 | 515 | 5,21 | 5,27 | 5,33 | 5,38 | 5,43 | 547
40 4,82 | 490 | 4,98 | 5,04 | 5,11 | 5,16 | 5,22 | 527 | 5,31 | 5,36
60 4,73 | 481 | 4,88 | 494 | 5,00 | 5,06 | 511 | 5,15 | 5,20 | 5,24
120 4,74 | 4,71 | 4,78 | 4,84 | 4,90 | 495 | 5,00 | 5,04 | 5,09 | 5,13
o0 4,55 | 4,62 | 4,68 | 4,74 | 480 | 485 | 489 | 493 | 497 | 5,01
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Bing 9. Gi4 tri téi han phan phdi Tukey (o= 0,01)

k
n-k 2 3 4 5 6 7 8 9 10
1 90,03 135 164,3 | 185,6 | 202,2 | 215,8 | 227,2 | 237,0 | 245,6
2 14,04 | 19,02 | 22,29 | 24,72 | 26,63 | 28,20 | 29,53 | 30,68 | 31,69
3 826 | 10,62 | 12,17 | 13,33 | 4,24 | 15,00 | 15,64 | 16,20 | 16,69
4 6,51 8,12 9,17 9,96 | 10,58 | 11,10 | 11,55 | 11,93 | 12,27
5 5,70 6,97 7,80 8,42 8,91 9,32 9,67 9,97 | 10,24
6 5,24 6,33 7,03 7,56 7,97 8,32 8,61 8,87 9,10
7 4,95 5,92 6,54 7,01 7,37 7,68 7,64 8,17 8,37
8 4,74 5,63 6,20 6,63 6,96 7,24 7,47 7,68 7,87
9 4,60 5,43 5,96 6,35 6,66 6,91 7,13 7,32 7,49
10 4,48 5,27 5,77 6,14 6,43 6,67 6,87 7,05 7,21
11 4,39 5,14 5,62 5,97 6,25 6,48 6,67 6,84 6,99
12 4,32 5,04 5,50 5,84 6,10 6,32 6,51 6,67 6,81
13 4,26 4,96 5,40 5,73 5,98 6,19 6,37 6,53 6,67
14 4,21 4,89 5,32 5,63 5,88 6,08 6,26 6,41 6,54
15 4,17 4,83 5,25 5,56 5,80 5,99 6,16 6,31 6,44
16 4,13 4,78 5,19 5,49 5,72 5,92 6,08 6,22 6,35
17 4,10 4,74 5,14 5,43 5,66 5,85 6,01 6,15 6,27
18 4,07 4,70 5,09 5,38 5,60 5,79 5,94 6,08 6,20
19 4,05 4,67 5,05 5,33 5,55 5,73 5,89 6,02 6,14
20 4,02 4,64 5,02 5,29 5,51 5,69 5,84 5,97 6,09
24 3,96 4,54 4,91 5,19 5,37 5,54 5,69 5,81 5,92
30 3,89 4,45 4,80 5,05 5,24 5,40 5,54 5,65 5,76
40 3,82 4,37 4,70 4,93 5,11 5,27 5,39 5,50 5,60
60 3,76 4,28 4,60 4,82 4,99 5,13 5,25 5,36 5,45
120 3,70 4,20 4,50 4,71 4,87 5,01 5,12 5,21 5,30
o0 3,64 4,12 4,40 4,60 4,76 4,88 4,99 5,08 5,16
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Bing 10. Gi4 tri t6i han phan phéi Tukey (o.=0,01)

k
n—-k 11 12 13 14 15 16 17 18 19 20
1 253 260 266 272 277 282 286 290 | 294 | 298
2 32,6 | 334 | 34,1 | 348 | 354 | 36,0 | 36,5 | 37,0 | 37,5 | 37,9
3 17,1 13,5 | 17,9 | 18,2 | 18,5 | 18,8 | 19,1 19,3 | 19,5 | 19,8
4 12,6 | 12,8 | 13,1 13,3 | 13,5 | 13,7 | 13,9 | 14,1 | 142 | 14,4
5 10,5 | 10,7 | 10,9 | 11,1 11,2 | 11,4 | 11,6 | 11,7 | 11,8 | 11,9
6 9,30 | 949 | 9,65 | 9,81 | 995 | 10,1 | 10,2 | 10,3 | 10,4 | 10,5
7 855 | 8,71 | 886 | 9,00 | 9,12 | 9,24 | 9,35 | 9,46 | 9,55 | 9,65
8 8,03 | 8,18 | 831 | 8,44 | 855 | 8,66 | 876 | 885 | 894 | 9,03
9 7,65 | 7,78 | 7,91 | 8,03 | 813 | 8,23 | 832 | 8,41 | 849 | 8,57
10 7,36 | 7,48 | 7,60 | 7,71 | 7,81 | 791 | 7,99 | 8,07 | &15 | 8,22
11 7,13 | 7,25 | 7,36 | 7,46 | 7,56 | 7,65 | 7,73 | 7,81 | 7,88 | 7,95
12 6,94 | 7,06 | 7,17 | 7,26 | 7,36 | 7,44 | 7,52 | 7,59 | 7,66 | 7,73
13 6,79 | 690 | 7,01 | 7,10 | 7,19 | 7,27 | 7,34 | 7,42 | 7,48 | 7,55
14 6,66 | 6,77 | 6,87 | 696 | 7,05 | 7,12 | 7,20 | 7,27 | 7,33 | 7,39
15 6,55 | 6,66 | 6,76 | 6,84 | 6,93 | 7,00 | 7,07 | 7,14 | 7,20 | 7,26
16 6,46 | 6,56 | 6,66 | 6,74 | 6,82 | 690 | 6,97 | 7,03 | 7,09 | 7,15
17 6,38 | 6,48 | 6,57 | 6,66 | 6,73 | 6,80 | 6,87 | 6,94 | 7,00 | 7,05
18 6,31 | 6,41 | 6,50 | 6,58 | 6,65 | 6,72 | 6,79 | 6,85 | 6,91 | 6,96
19 6,25 | 6,34 | 6,43 | 6,51 | 6,58 | 6,65 | 6,72 | 6,78 | 6,84 | 6,89
20 6,19 | 6,29 | 6,37 | 6,45 | 6,52 | 6,59 | 6,65 | 6,71 | 6,76 | 6,82
24 6,02 | 6,11 | 6,19 | 6,26 | 6,33 | 6,39 | 6,45 | 6,51 | 6,56 | 6,61
30 5,85 | 593 | 6,01 | 6,08 | 6,14 | 6,20 | 6,26 | 6,31 | 6,36 | 6,41
40 5,69 | 5,77 | 5,84 | 5,90 | 596 | 6,02 | 6,07 | 6,12 | 6,17 | 6,21
60 |5,53 5,60 | 5,67 | 5,73 | 5,79 | 5,84 | 5,89 | 5,93 | 5,98 | 6,02
120 5,38 | 5,44 | 5,51 | 5,56 | 5,61 | 5,66 | 5,71 | 5,775 | 5,79 | 5,83
o0 5,23 | 5,29 | 5,35 | 5,40 | 545 | 549 | 5,54 | 5,57 | 5,61 | 5,65
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6. Bing gia tri ciia phan phéi Wilconxon
Bang 11. Gia tri t6i han trong kiém dinh diu va hang Wilconxon

Mot phia Mot phia Mot phia Mot phia
a=0,05 a=0,025 a=0,1 a=0,005
Hai phia Hai phia Hai phia Hai phia
a=0,1 a=0,05 o =0,02 a=0,01
(Can dudi; can trén)
5 0;15 i i 5
6 2;19 0;21 s L
7 3;25 2;26 0;28 s
8 5;31 3;33 1;35 0;36
9 8;37 5;40 3;42 1;44
10 10; 45 8 ;47 5;50 3;52
11 13;53 10 ; 56 759 5;61
12 17 ;61 13;65 10 ; 68 7571
13 21;70 17 ;74 12;79 10 ; 81
14 25; 80 21 ;84 16 ; 89 13;92
15 39:;90 25;95 19; 101 16 ; 104
16 35; 101 29 ;107 23; 113 19; 117
17 41 ;112 34; 119 27 ;126 23;130
18 47 ;124 40 ; 131 32139 27 ;144
19 53 ;137 46 ; 144 37 ;153 32; 158
20 60 ; 150 52 ;158 43 ;167 37 ;173
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Bang 12. Gia tri t6i han trong kiém dinh tong va hang Wilconxon

Mirc y nghia n,
1, Mot | Hai 4 5 6 7 8 9 10
phia | phia
0,05 0,1 | 11525
0,025 | 0,05 | 10526
4 0,01 | 0,02
0,005 | 0,01
0,05 0,1 | 12;28 | 19;36
5 0,025 | 0,05 | 11;29 | 17;38
0,01 | 0,02 | 10;30 | 16;39
0,005 | 0,01 15;40
0,05 0,1 | 13;31 | 20;40 | 28;50
6 0,025 | 0,05 | 12;32 | 18;42 | 26;52
0,01 | 0,02 | 11;33 | 17;43 | 24;54
0,005 | 0,01 | 10;34 | 16;44 | 23;55
0,05 0,1 | 14;34 | 21;44 | 29;55 | 39;66
7 0,025 | 0,05 | 13;35 | 20;45 | 27;57 | 36;69
0,01 | 0,02 | 11;37 | 18;47 | 25;59 | 34;71
0,005 | 0,01 | 10;38 | 16;49 | 24;60 | 32;73
0,05 0,1 | 1537 | 23;47 | 31;59 | 41;71 | 51;85
8 0,025 | 0,05 | 14;38 | 21;49 | 29;61 | 38;74 | 49;87
0,01 | 0,02 | 12;40 | 19;51 | 27;63 | 35;77 | 45;91
0,005 | 0,01 | 11;41 | 17;53 | 25;65 | 34;78 | 43;93
0,05 0,1 | 16;40 | 24;51 | 33;63 | 43;76 | 5490 | 66;105
9 0,025 | 0,05 | 14;38 | 22;53 | 31;65 | 40;79 | 51;93 | 62;109
0,01 | 0,02 | 13;43 | 20;55 | 28;68 | 37;82 | 47,97 | 59;112
0,005 | 0,01 | 11;45 | 18;57 | 26;70 | 35:84 | 45:99 | 56;115
0,05 0,1 | 17;43 | 26;54 | 35,67 | 45:81 | 56;96 | 69;111 | 82;128
10 0,025 | 0,05 | 15:45 | 23;57 | 32;70 | 42;84 | 53;99 | 65;115 | 78;132
0,01 | 0,02 | 13;47 | 21;59 | 29;73 | 39;87 | 49;103 | 61;119 | 74;136
0,005 | 0,01 | 12;48 | 19;61 | 27;75 | 37;89 | 47;105 | 58;105 | 71;139
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