PHAN II: THONG KE

Théng ké todn la b6 mén todn hoc nghién ctru quy ludt cua cdc hién
twong ngdu nhién cé tinh chdt sé I6n trén co s& thu nhdp va xi ly cdc
sé liéu théng ké (cdc két qua quan sdt). Néi dung chu yéu cua théng ké
todn la xdy dwng cdc phwong phdp thu nhép va xa ly cdc sé liéu théng
ké nham rut ra cdc két luén khoa hoc va thuec tién, dwa trén nhitng
thanh twu cua ly thuyét xdc suét.

Viéc thu thdp, sap xép, trinh bay cdc sé liéu cta téng thé hay cla mot
mau duoc goi la théng ké mé td. Con viéc si dung cdc théng tin cla
mau dé tién hanh cdc suy dodn, két ludn vé téng thé goi la théng ké
suy dién.

Théng ké duoc trng dung vao moi linh vire. Mét sé nganh dé phdt trién
théng ké trng dung chuyén séu trong nganh nhw théng ké trong xé hoi
hoc, trong y khoa, trong giao duc hoc, trong tdm ly hoc, trong ky thudt,
trong sinh hoc, trong phén tich hda hoc, trong thé thao, trong hé théng
théng tin dja ly, trong xu ly hinh anh...
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Chwong I: LY THUYET MAU

I.L1. Mot so khai niém:

« Tong thé thong ké 13 tdp hop cac phan tir thudc déi tuong
nghién ctru, can dwgc quan sat, thu thap va phéan tich theo
mot hodc moét s6 dac trueng nao dd. Cac phan t& tao thanh
tong thé thong ké duoc goi la don vi tdng thé.

* Mau 13 mdt s6 don vi dwoc chon ra tir tong thé theo mot
phuong phap 1dy mau nao dé. Cac dic trung mau duoc si
dung dé suy rdng ra cac dac trung cda tong thé ndi chung.

e Pic diém thong ké (dau hiéu nghién ctu) 1a cac tinh chat
quan trong lién quan truc ti€p dén ndi dung nghién clru va
khdo sat can thu thap dit liéu trén cdc don vi tong thé; Nguoi
ta chia lam 2 loai: ddc diém thuéc tinh va ddc diém sé lvong.
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Trong thuc té€, phuwong phap nghién clru toan bd tong thé
chi 4p dung duoc vdi cac tap hop cd qui mo nho, con chu
yéu nguoi ta ap dung phuong phap nghién ciru khong
toan bd, dac biét 1a phwong phap chon mau.

NEu mau dwoc chon ra mot cach ngau nhién va x& ly bang
cac phuong phap xac suat thi thu duoc két ludn mot cach
nhanh chéng, d& t6n kém ma van dam bao do chinh xdac
can thiét.

Cé 2 phuong phap dé Idy mét mau c6 n phan tl : 1ay co
hoan lai va 18y khéng hoan lai. Néu kich thudc mau rat bé
so vdi kich thuwdc tong thé thi hai phuong phap nay duoc
coi la cho két qua nhu nhau.

Vé mit ly thuyét, ta gia dinh rang cac phan t&r duoc 1y
vao mau theo phwong thirc cé hoan lai va moi phan tlr cda
tong thé déu duoc 13y vao mau vdi kha ndng nhu nhau.
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e Viéc su’ dung bat ky phu’dng phap thong ké nao cling chi dang dan
khi tong thé nghién ciru thoa man nhu’ng gia thiét toan hoc can
thiét cla phu‘o’ng phap. Viéc st dung sai dit liéu thong ké co the tao
ra nhitrng sai |am nghlem trong trong viéc mo ta va dién giai. Bang
viéc chc_)n ( hoac bac bo, hay thay do6i) mot g|a tri nao do, hay viéc
bo di cac gia tri quan sat qua lon hoac qua nho cling la mot cach
lam thay doi k&t qua; va doi khi nhu’ng két qua thua vi khi nghién ctru
vOi mau nho lai khong con dung véi mau lon.

e D{ liéu so cap la dit liéu nguoi lam nghién ciu thu thap truc
ti€p tir doi tuong nghién clru hodc thué cac cong ty, cac to
chirc khac thu thap theo yéu cau cdia minh.

e DU liéu thir cap Ia di¥ liéu thu thap tir nhitng ngudn cé san,
thudng d3 qua tong hop, xt ly. Dt liéu th& cadp thudng cé wu
diém la thu nhdp nhanh, it tén kém cong sirc va chi phi so vdi
viéc thu thap dit liéu so cap; tuy nhién dit liéu nay thuong it
chi tiét va doi khi khong dap rng duoc yéu cau nghién ctru.
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Khai quat qua trinh nghién ctu thong ké

Xac dinh van dé nghién ctru, muc ti€u, ndi dung,

doi tuong nghién ciru.

Xay dung hé théng cac khai niém, cac chi tiéu théng keé.

!

Thu thap céc dir liéu thong ké.

v 1

Xtr 1y s6 lidu:
- Kiém tra, chinh ly va sap xép s6 lidu.
- Phan tich thong ké so bd.
- Phan tich thong ké thich hop.

b1

Phan tich va giai thich két qua.

|

Bao cdo va truyén dat két qua nghién ctru
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Cé 2 nhom ky thuat 1y mau 13 k§ thuat 18y mau xdc sult
(probability sampling ) , trén nguyén tac moi phan tl& trong
téng thé déu cé co hdi dwoc 1dy vao mau nhu nhau) va lay
mau phi xac suit (non- probability sampling) .

1.2 CAC KY THUAT LAY MAU XAC SUAT:

1.2.1 L4y mau ngau nhién dorn gian ( simple random sampling):
Cdch tién hanh:

- LAp danh sach tong thé theo s6 th ty, goi la khung 13y mau.

- Xac dinh s6 phan t& n can 1ay vao mau (sample size).

- Chon 1 mau gdébm cdc déi tuvong cé sb th tv dwoc lua chon
ra 1 cach ngau nhién bang cich bdc tham, 13y tr 1 bang sb
ngau nhién; bang MTBT hay 1 phan mém théng ké nao dé.

- Uu diém: Tinh dai dién cao.
- Han ché: Mau phai khong cé kich thuwdc qua 1dn; Nguoi
nghién ctru phai lap dwgc danh sach tong thé can khdo sat.
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1.2.2 L4y mau hé théng ( systematic sampling):

Cdch tién hanh:

- Lap danh sach N phéan tr cha tong thé, cd ma la sb th tu.

- Xac dinh s& phan t&r n can 1ay vao mau (sample size).

- Xac dinh s6 nguyén k goi la khoang cach, k lay gia tri lam
tron ctia N/n. Chon phan t&r dau tién vao mau 1 cach ngau
nhién (cé sb th& tu trong khoang 1 dén k hay 1 dén N). Cac
phan tl tiép theo la cac phan tlr c6 STT = STT phéan tir dau tién
+ k/2k/3k/...

Cé thé quay vong lai dé tiép tuc néu l1dy mau chwa dd n phan
t&; khi d6 coi phan trs6 1 cd STT la N+1,...

- Uu diém: Tiét kiém thoi gian khi can mau cd kich thudc 1én.
- Han ché: Nguoi nghién ciru phai lap dwoc danh sach tong
thé can khdo sat. Th ty trong danh sach téng thé chi dé ma
hda, khéng dwoc sap xép theo cac dac diém khao sat.
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1.2.3 L4y mau phan tang ( stratified sampling):

Cdch tién hanh:

- Chia tong thé thanh nhiéu tang khac nhau dwa vao céac tinh
chat lién quan dén dic diém can khdo sat. Trén moi tang thuc
hién 18y mau ngau nhién don gian vdi sé lwong phan tlr can lay
vao mau 1a n; dugc phan bé theo ti lé cédc phan t&r &@ moi tang.

- Trong thuc té, v&di mau duoc chon, ngudi ta cd thé két hop
khdo sat thém cac dac diém riéng 1é& dbi vdi nhirng phan tl trong
cung 1 tang. Khi dé néu nhan thay 1 vai gia tri m; qua nhd lam
cac khao sat riéng |é dé khong dd do tin cdy thi ching ta can lay
mau khéng can d6i (disproportionately) va phai quan tam dén
viéc hiéu chinh két qua theo trong sb. ( xem thém tai liéu).

- Uu diém: Ky thuat nay lam ting kha nang dai dién cla mau
theo dic diém can khao sat. O céc nghién ctu cd quy mé 16n,
nguwdi ta thwong két hop vai cach 1ay mau ca cum.
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1.2.4 Lay mau ca cum( cluster sampling) va Iy mau nhiéu giai
doan (multi- stage sampling):

Cdch tién hanh:

- Chia tong thé thanh nhiéu cum theo céc tinh chat nao dé it
lién quan dén dic tinh can khao sat, chon ra m cum ngau nhién.
Khao sat hét cac phan ti trong cadc cum d3 |3y ra. Theo cach nay
s6 phan t&r 13y vao mau cé thé nhiéu hon s can thiét n va cac
phan tl& trong cung cum cé thé cé khuynh hwéng gidéng nhau.

- P& khac phuc, ta chon m cum goi Ia mau bac 1 nhung khong
khdo sat hét ma trong tirng cum bac 1 lai chon ngau nhién k. cum
nho goi la mau bac 2;...1am nhu vay cho dén khi da s6 lvong can.
Khao sat tat ca cac phan t&r d3 dugc chon & bac cubi cung.

- Uu diém: Ky thuat nay x& ly tot cac khé khan gdp phai khi
tong thé cd phan bé rong vé mat dia ly ( thoi gian, tién bac, nhan
lwe, bao quan dit liéu...), hay khi 1ap 1 danh sach tong thé day du.

10
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1.3 MOT SO KY THUAT LAY MAU PHI XAC SUAT:
1.3.1 LAy mau thuan tién (convenient sampling):
Ngudi 1dy mau ay théng tin can khdo sat & nhirtng noi ma ngudi do
nght la thuan tién.
1.3.1 LAy mau dinh mirc (quota sampling):
Nguoi 1dy mau chia téng thé thanh céc tong thé con ( twong ty nhu
phéan tang trong ldy mau phi xac suét) réi dwa vao kinh nghiém tu
dinh murc s6 phan tir can l1ay vao mau theo 1 ty & nao dé.
1.3.1 LAy mau phan doan (judgement sampling):
Nguwdi 18y mau dua vao ndng luc va kinh nghiém cla minh dé ty
phén dodn can khao sat trong pham vi nao, nhi*ng phan t&r nao can
chon vao mau.
Mau phi xac suat khéng dai dién cho toan bd téng thé nhung duoc
chap nhan trong nghién ciru kham ph3; trong viéc udc lwgng so bo do
viéc nghién clru bi han ché thai gian, kinh phi, hay ddi khi chi dé hoan
thién mot bo cau hoi khao sat.

11
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1.4 MOT SO VAN PE LIEN QUAN:
1.4.1 C& mau dwoc tinh nhw thé nao?

Mac du cé thé dua s6 cong thirc cho 1 s6 treong hop nhung
dap an duy nhat 13 khéng c6. V@ nguyén tdc, mau cang I&n thi
cang chinh xac vi sai s& 18y mau c6 thé giam khi ting kich
thwdc mau. Tuy nhién thoi gian va ngudn luc cia nha nghién
ctru cé han nén nguoi ta phai cdn nhac ching vdi yéu cau vé
do chinh xac, do tin cdy cua khao sat, loai phan tich sé dung
& xtr Iy dir liéu.

1.4.2 Sai léch hé théng (Bias) trong chon mau:

- Sai léch ( hay thién Iéch) trong |ay mau thé hién viéc 13y mau
c6 xu hudng khéng dai dién cho tong thé, sai Iéch nay nam
trong cach thirc 1y mau va cach thic thu thip théng tin tw
mau. Cé cac loai sai Iéch thudng gip sau:

12
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- Sai léch lwa chon mau ( Selection Bias): sai léch nay xuat
hién khi cach thic 1y mau d3 1am loai trir hay han ché co hoi
duoc 13y vao mau cla bd phan trong tong thé.

- Sai léch do lwd'ng hay sai léch phan héi (Measurement or
Response Bias): sai léch nay lam cho théng tin ching ta nhan
duoc t mau da chon khdng dung vdi gia tri thuc cda né. Sai
léch nay xay ra cd thé do cdch do lwvong khéong chuan (cach
thiét ké bang cau hoi, cach dat van dé, cach dung tir ngilt, cach
thirc ti€p can mau,...)

- Sai léch do khong phan hoéi (Non-Response Bias): do khong
c6 théng tin phan hoéi tr 1 bo phan trong mau d3 thiét ké nén
c6 thé anh hudng dén tinh dai dién cda mau. Cac cudc diéu
tra qua email thuwong it ton kém nhung ty 1&é phan hoéi thap;
cac cudc phong van ca nhan co ty |é phan hdi cao hon.

13
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1.5 THIET KE THi NGHIEM

( xem file tai liéu tham khao kem theo)
1.6 MO TA DU’ LIEU BANG BIEU PO VA PO THI ( ty doc tii liéu)
Lwvu y cidch phdn t6 dir liéu va v& d6 thi phan phdi tan sé
(Histograms) cho 1 di¥ liéu dinh luvgng trong ca truwong hop cac
khoadng chia bang nhau va cac khodng chia khéng bang nhau.
.7 TOM TAT DU LIEU BANG CAC DAI LUQNG SO
Tu doc: - Trung binh cdng, TrB nhan, TrB diéu hoa.
- Khoang t& phan vi, hé s6 bién thién (CV).
- Biéu d6 hop va rau.
- Chuan hda dit liéu.

1.8 Gi¢i thiéu 1 s6 phan mém may tinh cé chirc nang théng ké duogc
dung dé mo ta dir liéu mau: EXCEL; SPSS; STATA; R, MFIT... ( tw tham
khao)

14
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1.1 CAC DPAC TRUNG TONG THE VA MAU:

e SO lwong N cdc phan tlr cda tong thé duwoc goi la kich thudc
tong thé. Trong nhiéu trwong hop, ta khong biét duwoc N.

* Khi khdo sat tébng thé theo mdt ddu hiéu nghién clru nao do,
nguwdi ta md hinh hda nd bdi mot bién ngau nhién X, goi I3
bién ngau nhién gbc. Cac dic trwng thudng gap cla téng thé:

- Trung binh tt (Ky vong ) E(X) Ki hiéu : a hoac
- Phwong sai tbng thé D(X) — o2
- Do léchténgthé /DX —> o)

* Truong hop dau hiéu nghién cru mang tinh chat dinh tinh thi
ta coi X cd phdn phéi khéng — mét. Ti 1é tdng thé la xac suat
lay duwoc phan t&r mang dau hiéu nghién ctru tir tong thé.

- Tilé tong thé: Ki hiéu : p

15
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Mau ngau nhién 1 chiéu kich thuéc n 13 tdp hop clia n bién
ngau nhién doc lap X,, X, , .., X. dwoc thanh lap tir bién ngau
nhién X cla tong thé nghién clru va cé cung quy luat phan
phoi xac suat vadi X.

K/h clla mau nn téng quét kich thudcn la: W= (X, X, , .., X.)
D(X; ) = D(X) = o2, Vi.

véi E(X,) = E(X) = a;

Viéc thuc hién mot phép thir déi véi mau ngau nhién W chinh
la thue hién mot phép thlr d6i véi moi thanh phan X. Ta goi
két qua w_=(Xy, X, , .., X_) tao thanh 1a mau cu thé.

Bang phan phdi tan sé thuc nghiém clia mau cu thé:

X.

/

i
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CAC DAC TRUNG
CUA MAU TONG QUAT

CAC DAC TRUNG CUA MAU CU THE

TRUNG BINH MAU

Trung binh mau:

Kk
_ 1 _ n -1
:_in x:i X hay x:—ZniXi
n i=1 n i=1 n i=1
PHUONG SAI MAU Phuong sai mau: o~ po lech miu: s

,\2 ctl n

Z(x -X)?

30007 by § =L S () = ()

PHUONG SAI MAU

Phwong sai mau hiéu chinh: s2

HIEU CHINH D6 léch mau hiéu chinh: s
1 — N A2
2 2
- ST =——>» (X —X) s =——3
Z(X X) S n_lizﬂ: i hay 7
Ti LE MAU Ti 1é mau
m
M f=—
F=— N

N
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Vidu 1: Nguoi ta 1ay 16 mau nudc trén 1 dong song dé
phan tich ham lwong BOD ( don vi mg/l), két qua thu duoc:
125 205 134 137 168 174 158 172
98 113 174 185 197 163 168 141
Héy tim cdc tham sé mau:
a) Trung binh mau ( TB cdng), trung vi mau va mod.
b) D6 1éch mau va dé Iéch mau hiéu chinh.
Vidu 2:
Khdo sdt thoi gian gia céng cda 1 s6 chi tiét mdy duoc chon
ngau nhién, nguoi ta ghi nhan sé liéu:

Thoi gian gia cong (phut) | 15-17 | 17-19 | 19-21 | 21-23 | 23-25 | 25-28
S6 chi tiét may twong vimg | 11 32 54 32 23 22

a) Tinh cdc ddc trwng mau sau: nN; ;; S, S.

b) Tim ty lé cdc chi tiét duoc gia céng dudi 19 phdit.
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11.2. Quy luat phan phdi xac suat clia cac dic trwng mau:
1- Phan phdi xac suat cia ty 16 miu

Vi E(F) = p vA D(F)="2 nén theo dinh 1y 4.5 chuong 4 (xem gido trinh
n

XS) thi véi n>30 ta c6 thé coi F ~N(p, 2%),
n

V6i mot mau cu thé kich thuge n, ty 1& mau f, ta c6 p ~ f, nén:

F ~ N(p, fﬂ_f)) hay

n

2- Phan phdi xdc suat cia trung binh mau

e ViE(X)=a D(X)= % nén néu tong thé c6 phan phoi chuan thi

_ 2 J— r
X ~N(@ %) hay ¥J~N(o,1)
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o Neéu n > 30 thi v6i mot mau cu thé kich thuée n ta c6 o2 ~ s

2

_ X-a
Dods X~N@a2) hay Ta\f ~N(0,1)
n

trong d6 s* 1a phuong sai miu hiéu chinh cia mot miu kich thuge n bat k.

o Trudng hop n < 30, tong thé c6 phan phdi chuin, ta cé

3- Phan phdi xdc suit cia phuong sai mau

Néu tong thé c6 phan phoi chuin thi ta c6

ns? _n-1 1
—=—1§"= Z(X ~X)* ~y*(n-1)

o o’ o’ s
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Chwong II: LY THUYET UOC LUONG

Gia thiét mot diu hiéu nghién clru trong tong thé dwoc xem nhuw mét
bién ngau nhién X ma ta chua biét mot tham sd O nao d6 cla X. Ta
can phai vwdc lvgng ( xac dinh mot cach gan dung) gia tri tham sé 0.
Trong chuong nay, gia tri can wdc lvong 0 dwoc dé cap dén I3 trung
binh tong thé, phuwong sai tong thé hodc ti |é tdng thé.
Phuong phdp mau cho phép glal bai toan trén nhu sau: Tu tong the
nghién clru, ngudi ta rdt ra 1 mau ngau nhién kich thuéc n ( goi 1a mau
thuc nghiém _ empirical) va dwa vao d6 xdy dwng modt ham thong ké
0 =f(X,,X,, ., X)dung dé wdc lvgng O bang cach nay hay cach
khac, goi la ham wéc lvgng (estimator).

Cé 2 phuong phap vwdc luvong: UL diém va UL khodng.
- UL diém la dung modt tham s6 théng k& mau don [é dé wdc
lwgng gid tri tham s6 cla tong thé. Vi du dung mdt gid tri cu
thé cha trung binh mau X dé wdc lwong trung binh tdéng thé a.

22
CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

C6 nhiéu cach chon ham udc lvgng 0 khac nhau, vi vay nguoi ta

duwa ra mot so tiéu chuan dé danh gid chat lvgng cda cac ham

nay, dé tr d6 lva chon duoc ham “xap xi moét cach tét nhat”
tham s6 can wéc lvong.

* Uorc lwgng khong chéch: é la woc lvgng khong chéch cua 6
néu E(0) = 6. )

o Udc lvong hiéu qud: 913 wdc lwong hiéu qud cta 0 néu nd |3
wdc lvong khong chéch cda 0 va cé phuong sai nhd nhat so
v@i cac uoc luvgng khdng chéch khac duwoc xay dung trén cung
mau do.

e Ubc lugng vitng: © 1a wéc lugng vitng (hay wéc lugng nhat
quan) cua 0 né'uA 0 hditu theo xac suat dén 6 khin —>oo.

* Udrc lwong du: 0 duoc goi la uwdc lvgng du néu nd chira toan
bd cac thdong tin trong mau vé tham sé 0 cla udc lvong.
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Phwong phap woc lwgng hop ly cue dai:
C6 nhiéu phuong phap wée luong tong quét nhu phuong phap moment, phuong phap Bayes,
phuong phap minimax,.., nhung thong dung nhat la phuong phap woc lugng hop 1y cuc dai
(maximal likelyhood). Phuong phdp nay do Ronald Fisher d€ ra, nd 1a mgt trong nhimg
phuong phap quan trong va hay dung nhat dé tim ham woc lugng.
G1a sur ta d3 biét phan phor xac sudt tong quat cua bién ngdu nhién goc X dudi dang ham
mat o f(x, 6). Do cing ¢o thé 1a bicu thire xdc suat néu X 1a bién ngau nhién roi rac. Dé
udce lwong 6, ta léy mau ngau nhién (X3, Xs,...,.Xy) va 1op him 0:

L(6)=1(Xy, 6). 1(Xy, 0)....£X, 6).
Ham L duoc goi 1 ham hop [ cia mau, nd phu thude vao Xy, Xs,.....X; VA 0 nhung ta coi
X1, X,.... X, 1 cac hang s0, con  dugc coi 1a bien so. Tir d6 tim ham udc luong 0 phy

thudc vao Xy, Xa,.....X; 580 cho L(0) dat GTLN tai 0 .
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Bing 1- Tom tit mét s6 ham woc lwong tham sé thong dung:

Tham s6 0 | Chon théng ké 0 E[O ] D[O ] Tinh cllll;gtnc Ha Hoe
can uoc dé uéc luong he
lugng
: 1A m p(1-p) | Khong chéch,
T1,1¢ P F=— E(F) =p D(F)=—""—" | vimg, hitu qua,
(xac suat) da; hop 1y cuc dai.
. — 1 )= _ 2 Khong chéch,
Ky vong X==2 X E<X) ¢ D(X):G— virng, hiéu qua,
a = E(X) N4 n . i, :
du; hop 1y cuc dai.
. 2 1 _ ~2\ n-1 Chéch, ving, du;
Phuong sal | §° == (X-X)? E (S ): —oc’ hop ly cuc dii
&% = D(X) = " .
1 & _ Khong chéch,
2 _ 2
S _EZ‘(X"X) E(S7) =07 vig, du.
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Vi du: Khao sat thu nhap hang thang clia 50 cong nhan duoc lya chon ngau
nhién tuw cac xi nghiép may trong khu vuc, nguoi ta tinh duwoc thu nhap binh
quan cua 50 ngudi nay la 4,2 triéu déng. Phuong phap udc lwgng diém cho
phép ta danh gia thu nhap trung binh cta cong nhan & cadc nha may nay la 4,2
triéu.
Mot nhwoce diém co ban cha phuwong phdp wdc lwong diém la khi kich
thwdc mau chua thue su 16n thi uwédc lvong diém tim dugc cd thé sai léch
rat nhiéu so v&i gia tri cha tham sé can wdc lwgng. Mat khac, dung cac
phuwong phap wdc lvgng déu cd thé cd sai [Am nhung phuong phap UL
diém khong danh gia duoc kha ndng mac sai [am 1a bao nhiéu.

-Uéc lwong bang khoang tin cdy chinh 13 tim ra khodng wéc
lvong (G,;G,) cho tham s6 O trong tong thé sao cho rng v&i do
tin cdy (confidence) bang (1- a) cho trudc, P(G,<0<G,) =1-a.

Phuong phap UL bang khoang tin ciy cé wu thé hon phuong phap UL
diém vi nd lam tang d6 chinh xdc cha uwdc lwgng va con danh gid duoc
murc d6 tin ciy cla wdc lvong. N6 chira dwng khd ndng macsailamla o .
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Phwong phap tim khoang tin cdy cho tham s6 0
v@i do tin cdy 1-a cho trudrc:

Trwdce tién ta tim ham udc lvgng G =f(X1, X2, .., Xn, 0) sao cho quy
ludt phan phdi xac suat cta G hoan toan xac dinh, khong phu thubc
vao cac doi s6. Chon cap gia tri a1, a2 >0saocho ol + a2 = ava tim
Gal, Ga2 ma ( G < Gal) =al va P (G > Ga2) = a2, suy ra
P(Gal<G<Ga2)=1-o.Bién dbi dé tim duoc cac gid tri G1, G2 sao
cho P(G1<0<G2)=1-a. Khi dé khoang (G1, G2) chinh la mot trong
cac khoang tin cdy (confidence interval) can tim.

Theo nguyén ly xac suat I&n thi vai do tin cdy (1 -a) dd 16n, hdu nhu
chac chan bién ¢6 (G1 < 0 < G2 ) s& xay ra trong mot phép thir. Vi vay
trong thuc té chi can thuc hién phép thr dé cé duwoc mdt mau cu thé
w = (x1, x2, .., xn) roi tinh giad tri cta G1 va G2 &ng véi mau da cho
sé cho ta mot khoang udc lugng thda yéu cau.

27

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Bai todn minh hoa 1: Xét mdu téng qudt cé kich thudc n (dd
Ién) va ti lé mau F. Ky hiéu f o ti 1é cda mét mdau cu thé. Tim
khodng tin cdy déi xtrng cho ti 1é téng thé p vdi dé tin cdy 1-c.

, ] , F —
Tur két qua da néu ¢ muc 11.2, khi n > 30, néu ta dit: £ = b Jn

thi Z ~N(0,1). Chon oy=o0y=0o/2;

l-a
Chon Z, théa ©(Z,) =,

thi P(-z,<Z<1z)=1-a %/
™,
& Pl- oz, < :(;_pf)\/ﬁ < zajzl—a _Za 0
z, [f(-T) z, [f(-f)
P| — F— =1-
&S % < p < \ﬁ J o
2, f(1-f)

< P(F-¢< p<F+é¢)=1la ;6day €= n

28
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Ngudi ta goi € 12 sai s6 ciia UL hay dé chinh xdc ciia UL.
Vay khoang udc lwong cho p la (F-g; F+¢€); c6 do dai la 2e.

Tham khao cach trinh bay khac:
Ta chon F & dé udc luong cho ti 1€ téng thé p chua biét (Bang 1), va
chon khoang udc luong c6 dang (F- €, F +¢), con goi la khoang tin cay
d6i xtmg. Vithétas&tim g¢saocho:P (F-e<p<F+g)=1-a (1)
Tor(l)suyra P(-e<F-p<g)=1-a hay

B £ = F-p /= £ o
o[- < gyt @

B Jf@a-f)

Do ham Z = ——~—P =N

NET=

a<Z < Za)zl—O( P 2.CI)(Za)=1—Ol

nén (2) < P(-
1—

SEN

dan dén @(z,) = Tim z, bang cach tra (nguoc) bang gia tri

z JTA=T)

ham tp Laplace (PLII), tur do0 s€ tim dugc cOng thuc ¢ = Jn

—
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Luuy:
* P6i voi mau da xac dinh, khoang tin cay d6i xung c6 do dai

cang hep thi do tin cay cang thap. Néu chung ta mudn cé dugc sai
s0 nho (khoang tin c@y hep) va do tin cdy nhu mong muon thi
ching ta phai tang kich thudc mau hop 1.

* Co vo s6 khoang udc lugng cho gia tri p ciia tong thé tuy
theo cach chon o ap sao cho oy + o= o DPbi v6i bai toan UL ti
1é hay UL trung binh thi khoang UL dugc trinh bay ¢ trén chinh
1a khoang UL doi xtmg va nd c6 do dai ngan nhat.

* ( bai toan trén, néu ta chon trude ou= 0 va o, = o thitaco

khoang UL bén trai [0 Fo 2 102 f)j vGi 0(z,,)="2%; Nguoi ta

Jn 2
noi F+ WJ(}‘ Y 14 wée lwong gid tri téi da chap .
n

* Néu chon ou= a; o= 0 thi ta dugc khoang UL bén phai

fl-f
[F_ Zza\/T ] va UL gid tri toi thiéu ctiap 1a F- \/F
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Bai todn minh hoa 2: Gid st téng thé X cé phdn phéi chudn,
chwa biét trung binh téng thé a va phwong sai tbng thé o?. Tw
téng thé, ngudi ta 14y dwoc mau tébng qudt vdi kich thudc n,
trung binh mau X va phwong sai mau hiéu chinh S2.

Tim khodng tin cdy cho trung binh téng thé a vdi dé tin cdy 1-« ;
trong trud'ng hop mau cé kich thuéc nhé.

% ?2 2 . \ \ Y_
Theo két qua o 11.2, khi n <30 thi ham: Q= 5 2n ~T(n-1)

Chon khoang uéc lwgng déi xing cé dang (X —&; X +¢)
Dan dén bai todntime dé P(X -s<a< X +¢)=1-a

= P(—%JH<Q=X;aJﬁ<§Jﬁ):1—a. Pt : Tazgﬁ

— Dwa vao bang tra 1 phia trong Phu luc VIl cho ham
Student, ta tim duwoc gia tri T, = t,,(™ bang cach tim s
nam & cot a,/2 , dong thir (n-1). T d6 suy ra € can tim.

(Nhdc lai: Khi n > 30, phdn phéi Student xép xi phén phéi Chuén tac.)

31
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Bang 2: Mgt sé6 bai todn wéc lwong khodng thong dung

Tham s6 can Phan b6 cua Thong tin bo sung Khoang tin cay
udc luong tong thé khi chon o= o, =ou/2
Til¢ p ghllthuc o cy, NI
(x4c suét) ( , p) Mau 16n (n > 30 ) -~ &y \/ﬁ
Bat ky Mau 16n X 47 >
(n>30) Jn
7 x4
Trung binh c" da biét A c
A 2 Xtz —
. Chuan N(a,c") Jn
7 c* chua biét — S
Chuén N(a,c?) Mau nho (n<30) X * Ta'ﬁ
a chua biét (n-1).5* (n-1).8°
1 A 2 ,
Phll'(;r;g Sai Chuan N(a,G ) lé (n-1) le_a (n-1)
2 2

* Tim gid tri z, : tra ngugc bang tich phdn Laplace.
*TimgiatriT,,(n-1): tra bang Student (PL VI ), cét a/2; dong n-1. -
* Tim gid tri x2,/, (n-1) : tra bang Chi binh phuwong (PL VI ), c6t a/2; dong n-1
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Vi du 1: Tim khodng UL cho ti 1é hat Iia nay mdm vdi dé tin cdy
98% trén co so gieo 1000 hat thi cé 140 hat khéng ndy mam.
Hwéng dan:
Goi p la ti 1&é hat nay mam cla téng thé (dé bai khéng nhac
dén pham vi tong thé).
Tinh cac dic trwng mau: n =1000; f=860/1000 = 0,86.
Do tincdy 1-a.= 0,98 = d(z,) = (1-0.)/2 = 0,49 = z_= 2,33.

Tim d6 chinh xac cua UL: ﬁ
1
(1-f) _2,33x,/0,86x0,14 _ 0.0256

Jn J1000
— KhUL cho p: (f-g; f+&) = (0,8344; 0,8856) = (83,44%;:88,56%)

Lu’u y: Vipla 1sé chtr khéng phai BNN nén chi xay ra 1 trong 2 kha ndng:
- Néupe (0,8344; 0,8856) turc la két quad dwa ra dung.
- Néupg(0,8344;0,8856) két qua sai. Khoang UL trén khéng chira p.

33
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Do dé ngudi ta khéng viét P(0,8344 <p < 0,8856) = 98%. P tin cdy 98% duwoc
hiéu la trong tat cé cdc khodng UL duoc xdy dwng theo cdch trén, (cdc
khodng UL ndy khdc nhau do cdc mau cu thé khdc nhau), thi c6 98% KhUL
chira gid tri p. Theo nguyén ly xdc sudt Idn, néu ta Idy 1 mau cu thé thi KhUL
ta tim duworc sé chua p.

Vidu 2:

Trong dot van dong bau c&r @ mot bang c6 khoang 4 triéu cir tri,
nguwoi ta phong van 1600 ctr tri thi cé 960 cl tri tng hd &ng cl
vién A. V&i do tin cay 97% , hdy dy doan xem &ng c vién A co
khoang bao nhiéu phi€u ing hd & bang nay?

Vidu 3:

Ppé diéu tra s ca trong mot hd, co quan quan ly danh bat 300
con, lam d&u roi tha xudng ho. Lan sau ngudi ta bat ngau nhién
400 con thi thay c6 60 con d3 duwgc danh dau. Hay xac dinh sb cd
trong ho v&i do tin cdy 96%.

34
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Vi du 4: Ngudi ta mudn udc luong ti 18 phé pham trong mot 16
hang md&i nhap vé vadi do tin cdy 99% va sai s6 khdong vuot qua
3%. Hay cho biét dé thoa yéu ciu do ngudi ta phai kiém tra it
nhat bao nhiéu san pham v&i moi gia thiét sau:

a) Chua c6 thong tin gi lién quan dén ti |é phé pham cda 16 hang;
b) Ngudi ta da 1dy mdt mau so bd thi thay ti 16 phé pham trong
mau nay la 20%.

Vi du 5: Pé nghién clru d6 6n dinh cla 1 loai may tién ngudi ta
do ngau nhién duwdng kinh (c6 phan phéi chuan va don vi la mm)
24 truc may do loai may tién nay lam ra thi co két qua dudi day.
Vi do tin cay 98 %, hay udc lvgng duong kinh trung binh va d6
phan tan cua duong kinh truc may.
24,1; 27,2, 26,7, 23,6; 24,6; 24,5, 26,4, 26,1;
25,8; 27,3; 23,2; 26,9, 27,1, 25,4, 23,3; 25,9;
22,7, 26,9, 24,8; 24,0, 23,4, 23,0, 24,3; 25,4.

35
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Vi du 6: DEé xac dinh gia trung binh cda mat hang B trén thi
trweong, nguwoi ta khao sat nn 100 cira hang va thu duoc so liéu:
Gid (nghin dong) | 83 84 85 86 87 88 89 90

So cita hang 6 / 12 15 30 10 10 10
a) H3y tim khoang tin cdy cho giad trung binh cua loai hang hoa
trén tai thoi diém dang xét véi dé tin cdy 97% .

b) Néu mudn sai so cla uwdc lwong khong vuot qua 300 dong va
dod tin cdy clda udc lwong la 99% thi can phai diéu tra thém it
nhat bao nhiéu cira hang?

c) Hay wdc lwgng ti |é clra hang ban thap hon gia ban 1é cda cong
ty dé nghi v&i do tin cdy 98%.
Hwéng dan: a) e 2,17 x1,8969

\/ﬁ =0,4116
KUL can tim: (86,76-0,4116; 86,76+0,4116)= (83,3484, 87,1716)

36
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2
XS

Z XS . . ya
j neN, (lam tron [én)

Z
b) Tl cong thirc: €= iﬁ = n:( -

&
2,58x1,8969
0,3

KQ: Can khao sdat thém 267 — 100 = 167 ctra hang nira.

Lwu y: Trong cbng thuc trén, &; z,/ va n” la cac ki hiéu trong
mau cén tim. Nhung gid tri s’ duwoc Idy bang gid tri s tir mau
ban déu dd c6, mau nay goi ld mau so bo.

2
Do £'<0,3 :>n'2( j = 266,1251= n'=267.

Vi du 7: Biét rang thdi gian thi cong mot chi ti€t may tuan theo
quy luadt phan phéi chuan. Dé dinh mdrc thdi gian gia cdng mot
chi ti€t mdy, nguoi ta theo ddi ngau nhién qua trinh thi cong
clia 25 chi tiét va cé dugc so liéu & bang sau:

Thoi gian gia cong (phut) | 15-17 | 17-19 | 19-21 | 21-23 | 23-25 | 25-27
S6 chi tiét mdy twong img 1 3 4 12 3 2

CuuDuongThanCong.com https://fb.com/tailieudientucntt

37


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

a) Hay tim khoang udc lugng cho thoi gian gia cong trung binh
mot chi tiét may va&i do tin cay 0,95.

b) Hay tim khoang UL cho phuong sai véi do tin cay 0,95.

Vidu 8:

Pé udc lwong doanh thu clia 1 cdéng ty gdbm 380 clra hang trén
toan qudc trong 1 thang, ngudi ta chon ngau nhién 10% so clra
hang va cé bang thong ké doanh thu trong 1 thang nhu sau:
Doanh thu (triéu dong / thing) 20 (40 |60 |80
S6 cika hang 8 16 |12 |2
a) V@i do tin cdy 97%, hay UL doanh thu trung binh cdia méi cira
hang va doanh thu trung binh cua cong ty trong 1 thang.

b) Néu do6 dai cda khoang UL doanh thu trung binh clia moi ctra
hang trong 1 thang la 6 triéu dong thi do tin cidy cia khoang UL
khi d6 la bao nhiéu?

38

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Vidu9:

Trong lvong san pham do mdt may déng gdi 1a bién ngau nhién
tudn theo quy luat chuan véi d6 léch chuan 13 2,5 gram. Dé udc
lwvong trong lwgng trung binh, ngudi ta cAn ngau nhién 36 san
pham thi c6 duoc sé lieu: X=124,5gram; s=2,35gram

a) Hay wdc lvgng trong lwong trung binh cta sdn pham véi dé
tin cay 95%.

b) NEu mudn d6 dai khodng tin cdy khéng vuot qua 0,4 gram thi
can phdi cAn bao nhiéu sdn pham?

c) Néu ngudi ta s& dung mau da cé va tim duoc do dai khodng
uwdc lvgng doi xirng [a 1 gram thi dé tin cdy tuvong &ng |a bao
nhiéu?
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Chwong llI: KIEM DINH GIA THIET THONG KE

l11.1 Mot sé khdi niém:
- Gia thiét kiém dinh H, [ - Gia thiét vé tham sé cua tong thé
(Null Hypothesis) gém: - - GT vé dang phdn phéi cua téng thé.
- GT vé tinh déc lép cia cadc BNN.
Gia thiét H, la gia thiét vé yéu t6 can kiém dinh cla tong thé &
trang thai binh thuong, khong chiu tac dong cua cac hién tuong
lién quan. Yéu t6 trong H, phai dugc xac dinh cu thé, vi du:
+ H, : Ti 1é ndy mam cua 1 loai hat gidng la 70%.
+ H,: Thoi gian cong nhan hoan thanh 1 san pham Ia BNN cé phén
phéi chuan véi ky vong 1a 20 phut va phuong sai la 9 phut2.
+ Hy: Mirc d6 yéu thich cua khan gia véi chuong trinh truyén hinh
“Tim kiém tai ndng ” khéng phu thudc vao I&a tudi.
- Gia thiét doi H, (Alternative Hypothesis) la mét ménh dé mau
thuan véi H,, H, thé hién xu hudng can kiém dinh.

40
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Vi ta s& dua vao thdng tin thuc nghiém cla mau dé két luan xem
cé thira nhan cac gia thiét néu trén hay khéng nén céng viéc nay
goi la kiém dinh théng ké.

- Tiéu chuan kiém dinh |a ham théng ké G =G( X, ,X,, ..,X., 6,),
xay dung trén mau ngau nhién W= ( X;, X,, .., X, ) va tham sé 0,
lién quan dén H,; Diéu kién dat ra vai thong ké G la néu H, dung
thi quy ludt phan phdi xac suat ctia G phai hoan toan xac dinh.

- Mién bac bo gia thiét W, la mién thoa P(GeW, /H, dung) = a.
o la mot s6 kha bé, thuwong khéng qua 0,05 va goi la mure y nghia
ctia kiém dinh. C6 v6 s6 mién W_ nhu vay.

- Quy tac kiém dinh: Ti* mau thuc nghiém, ta tinh dwogc mot gia
tri cu thé cla tiéu chuan kiém dinh la thong ké g, = G(x,, X, , ..,
X, , 0,) . Theo nguyén ly xac suat bé, bién c6 G € W c6 xac suat
nhd nén véi 1 mau thuc nghiém, né khong thé xay ra. Do do:

41
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+Néu g, € W, thi bac bo H;, thira nhan gia thiét H, .

+ Néu g, ¢ W,: ta chua dd dit liéu khang dinh H, sai. Ta noi
“cé thé chap nhan H, “ hay “khong bac bo H,”.
Két ludn clia mét bai todn kiém dinh cé thé mdc cdc sai lam sau:
- Sai lam loai I: Bac bo gia thiét H, trong khi H, dung. Xac suat
mac phai sai [dm nay néu H, ddng chinh bang mic y nghia a.
Nguyén nhan mac phai sai [am loai | thuwdng cé thé do kich thudc
mau qud nho, cé thé do phwong phap 18y mau ...
- Sai lam loai Il: Thira nhan H, trong khi H, sai, tlrc la mac du
thuc té H, dung nhung gia tri thyc nghiém g, khong thudc W,,.

Tinh hudng H, dung H, sali
Quyét dinh
Bac bo Hy Sai 1am loai . X4c sudt= o, | Quyét dinh diing.
Khong bac bo Hg Quyét dinh ding. Sai 1am loai II. Xéc suat =p
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Vi du: Nguoi bdn hang néi réng ti 1é phé phdm trong moi 16 hang
khéng qud 5%. Nguoi mua quyét dinh kiém ngdu nhién 10 sdn
phdm, néu dwoc cd 10 sdn phédm tét thi méi mua 16 hang. Sai
ladm loai | xay ra khi nguwoi mua tir chbi mua hang trong khi thuc
s 16 hang c6 khéng qud 5% phé pham; o Id mirc rdi ro cho bén
bdn. Sai lam loai Il xay ra khi ngudi mua nhdn hang nhung ti 1é
phé pham thuec ra trén 5%; [ chinh ld mire rdi ro cho bén mua.

V&i mot mau xac dinh, khi ta gidm o di thi dong thoi sé lam
tang B va nguoc lai. Chi co thé clng giam o, B néu tang kich
thwdc mau. Ngudi ta thudng cd xu huwdng coi trong xac suat mac
sai lam loai | nén sé han ché truwdc gia tri o tuy thuwe té, va sau dé
phai tim mién W_ sao cho xac sudt mac sai lam loai Il 1a nho
nhat. Mién W, thoa yéu cdu nay duoc goi la mién bac bd tét
nhdt dya trén cac co sd toan hoc chat ché.
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@u chué’n@ {Dét cac gia thiét Hy; H, ]

Tim mién bac bd Wa]
N

tot nhat

Quy trinh thuyc hién

" M3u thue nghiem bai todn kiém dinh.
— Tinh g,

8. € W, Bac bd Hy, chdp nhéan H,

8.s € W, Khong ch/minh dugc H,
C6 thé chdp nhan H,

44
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Vi du minh hoa cho cac mién bac bo khi tiéu chuan kiém dinh Z
c6 phan pho6i chuan N(0,1).

1. Mién bdc bo 2 phia:

W, =(-o,-2, ) (Z, +0)
(1-a)

dday ®©(Z) =

2. Mién bdc bé bén trdi:
Waz(_OOI_ZZOL)
(1-2a)
2

3. Mién bdc boé bén phai:
Woc = ( ZZOU +OO)

dday @(Z,) =
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I11.2 Bai toan kiém dinh tham sé:
[11.2.1 Bai toan kiém dinh ti lé:

mau gop:
?:mﬁ+m5
n +n,

Gia Gia Mién béc bo Ho v6i mirc y
thiet | thiet doi Tiéu chuin kidm dinh nghia a
KD Hg H,
BT +
1 mau P = Po b7 Po qu = F- Po \fﬁ Wy = (-0, -Z4) U (24, +90)
P <Po v Po 1-py) Wy = (-0, -Z34)
n=>30 P> Po Wa = (Z2a7 +OO)
BT +
2mau | p;=p, Pr 7Pz Z, = H-F : W = (-0, -Z4) U (Zg, +0)
P1 < P2 T(l—?) (1+1J Wy = (-0, -254)
N> 30 P1 > P2 n._n, Wa = (Z2a9 +OO)
n,=>30

Bang 3: Tom tat mot sé cong thirc cua bai todn kiém dinh ti 1¢

O BT 2 méu, khi ding méu cy thé =1 ¢

CuubDuongThanCong.com
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Vidu 9: Theo sé liéu céng bé cua mét céng ty dich vu tin hoc,
ty I1é khdch hang hai long vdi dich vy cua céng ty la 85%. Mot
khdo sat déc Idp cho thay trong mau gém 145 khdch hang cua
céng ty c6 120 khdch hang hai long. V&i mire y nghia 3%, c6 thé
coi s6 liéu cua céng ty la ddng tin cdy khéng?

Hudng dan: Goi p 13 ti 18 khach hang hai long véi dich vu cda CT.
Kich thwdc mau: n=145;  Tilé mau: f=120/145=0,8276
GtKd H,: p = 85%
Gia thiét d6i H,: p # 85%
+ Mutrc y nghia o = 3% = ®(z,,) = (1- 0,03)/2=0,485 =z = 2,17
Mién b/bd W _ = (-, -z )U( z,, ,+0) = (-00; - 2,17) U ( 2,17 ; +0)
+ Tiéu chuan kd:

qu _ f — po \/ﬁ n 0,8276—0,85 \/]T _ _0’7559

JPo (1= ) \/0,85(1-0,85)

Do Z,, ¢W, nén ta khéng bac bo H,,
Cé thé xem nhu s6 liéu cta cong ty la dang tin.
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Vi du 10: Theo tiéu chudn cua cbéng ty thi mét 16 hang
nguyén liéu duoc chép nhén néu khéng cé qud 3% phé pham.
Kiém tra ngdu nhién 400 sén phdm tir 16 hang nay thi thédy 16
phé pham. V&i mure y nghia 5%, hédy xem xét 16 hang nay cé thé
duoc chép nhén khéng?

Hudng dan: + Goi p la ti |é phé phdm thuc su cda 16 hang.
Kich thwéc mau: n =400; Tilé mau: f=16/400 = 0,04.
GtKd H,: P=3%(hayp<3%)

Giathiét déiH,: p>3%

+ Myn a = 3% = ®(z,,) = (1- 2*0,05)/2 = 0,45 = 7, = 1,645
Mién bacbo W, = ( z,,;+©) = (1,645 ;+x)

+ TC kieém dinh: - f-p, Jp~_004-003 J200 = 1172

* Jp(l-p)  |f0,03(1-0,03)

Do Z, fEW nén ta khong bac bd H,. Co thé xem nhu ti Ié phé
pham cua Io hang nam trong nguwdng cho phép.
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Vi du 10: Ti 1é bénh nhdn bi bénh T duoc chita khoi bénh
bdng thuéc A la 85%. Khi dung thuéc B diéu tri thi trong 1100
bénh nhén bi bénh T nguoi ta thay cé 903 nguoi khdi bénh. C6
thé ndi rdng thuéc B diéu tri it hiéu qud hon thuéc A duoc
khéng, két lugn véi mure y nghia 4%?

Huwdng dan: + Goi p 1a ti 18 BN khoi bénh khi dung thudc B.
Kich thwd'c mau: n = 1100; Tilé mau: f=903/1100.
GtKd H,: p = 85%

Gia thiétdoiH,;:  p<85%

+Myn o = 4% = ®(z,,) = (1- 2*0,04)/2 = 0,46 = z,,= 1,75

Mién bac bo W, = (-; z,,, ) = (-o0; - 1,75 )

+ Tiéu chuan kd: 903
_cuu Hodh Jﬁ 1100 " /160 --2,7021
Jro(l-p,)  /0,85(1-0,85)

+ Do Z,, € W, nén bac b6 H,, chap nhan H,. Xem nhu ti & BN
khoi benh khi dung thudc B la thap hon so vJi dung thudc A.
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Vidu 11: Khdo sdt ngau nhién 80 sinh vién nam théy cé 56
ban thuong xuyén di xe buyt; trong 60 SV ni# thi con sé nay la 48.
CS thé coi nhu ty 1é SV di xe buyt thuwong xuyén la cao hon sinh
vién nam hay khéng? Héy két luén véi mue y nghia 5%?

Hudng dan: +Goi P41 P, lan lwot 13 ti |é SV nam & nit di xe buyt tx.
n, = 80; f, = 56/80; n,=60; f,=48/60; f =(56+48)/(60+80)
GtKd Hy:  py=p,; Gia thiét d6i H,: P, <P,

+Myn o = 5% = ®(z,,) = (1- 2*0,05)/2 = 0,45 = z, = 1,645
Mién bac bd W, = (-o0; - 1,645 )

+ Tiéu chuan kd: 56 48

-1, _ 80 60 _

Z, =
q cuud0angy 104@_104](1+1j
=0l "0 ) V140l" 140 )\ 80 " 60

+ Do Z,, ¢ W, nén chap nhan H, béac bo H,. Xem nhu ti 1& sinh
vién nit thwong xuyén di xe buyt khdng cao hon so vdi SV nam.
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111.2.2 Bai toan kiém dinh trung binh:

GT KD | GT doi
Ho H,

Ti€u chuan kiém dinh Mién bac bé Hy véi mirc y nghia o

-Téng thé phan phoi | - Tong thé phdn phoi
chuan, da biéet o chuan; - Chwa biét o

- Hoqc tt tuy y, n>30 | - n < 30.
Wq = (-0, -z4) U W, = (-0, -t (n-1))

d=dp |a #4ay

Zy = X ;aﬂ \/ﬁ (Zg, +0) Ot 1§ o)
BT a7
1 < a<ag |Néeu o chua biét thi ding W,y = (-0, -75,) W, = (-0, -t, ™)
mau a>a, | thaythe W, = (2g, +0) W, = ™ 1o0)

SV cdn st dung bdng céng thurc kiém dinh so sdnh 2 trung binh (BT 2 mau)
déy dd hon trong file kém theo: “Tém tdt céng thire badi todn kiém dinh trung
binh 2 téng thé ”
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Vidu 12: Mét cbng ty san xudt phomdt nghi ngor mét nha
cung cép sita cho cbéng ty dé pha thém nwdc vao sita dé lam
tdng lwong sita cung cép. Néu sita cé pha nhiéu nuwdc qud murc
binh thuong thi nhiét dé déng cua nd sé thdp hon so vdi sita tu
nhién. Biét rang diém déng cla sira tw nhién tuén theo quy ludt
phdn phéi chuén vdi trung binh khodng -0,545°C, dé léch chudén
0,008°C. Nguwoi ta kiém dinh chét lwong sita trong cdc container
hang mdi nhdp bang cdch I8y ra 25 mau ngdu nhién thi théy
nhiét dé déng trung binh cia sita trong mau la -0,55°C. Hay két
luGn vé chat lwvong siva ma céng ty mua vdi mucy nghia 1%.

Hwéng dan:

+ Goi alanhiét d6 dong trung binh cua lugng sira méi nhap.
n, = 25<30; c = 0,008 ( d3 biét); a,= - 0,545°C. X = - 0,55°C
GtKd H,: a=-0,545; @Giathiét doi H,: a<-0,545

+ Myn a = 1% = ®(z,,) = (1- 2*0,01)/2=0,49 = z, = 2,33
Mién bac bd W, = (-o0; - 2,33)
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+ Tiéu chuan kd: _

_X— aO (=0,55) — (=0, 545)
Z J25 = 3,125
o Vn = 0,008

+ Do Z,, € W, nén bac bd H,, chap nhan H,. Ta két luan lwgng
stta cong ty m&i mua da bij pha nuéc.

Vidu 13 Nguoi ta dé thue hién mét cai tién ky thudt trong
bd hoa khi cua xe 6tb voi hy vong sé tiét kiém dwoc xdng hon.
Cho xe chay thwr 12 I6n thi ho cé sé km chay duoc cho 1 lit xdng:
206 205 208 208 20,7 20,6
21 206 205 204 203 20,7
Néu trudc khi cai tién, 1 lit xdng trung binh chay duoc 20,4 km
thi vdi sé liéu nay ngudi ta déd cd thé két ludn viéc cdi tién mang
lai hiéu quéd ddng ké hay khéng, véi muc y nghia 5% ?
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Hudng dan: Gid thié'thé’ sung: Qudng dwong xe chay duwoc khi tiéu
thu 1 lit xdng g bién ngdu nhién cé phdn phéi chuén.

+ Goi a la quang duong trung binh 6t6 chay duoc voi 1 lit xang
sau khi cai tién ky thuat.

n,=12<30; X =20,625 ap,= 20,4 s=0,1913
Gia thiét kiem dinh H;:  a=20,4
Gia thiét doi H,: a>20,4

+ Myn o = 5% = Tra bang Student 1 phia: t,(n—1) =t, ,,(11) =1,796
Mién bac bo W, = (1,796; + «)
+ Tiéu chuan kiém dinh:

X—a 20.625—20. 4
7 = 0 Jn=22 '~ /12 = 4,0743
s S 0,1913

+ Do Z,, € W, nén bac bo Hy, chap nhan H,. Viéc cai tién ky
thuat da cé hiéu qua.

54

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Vidu 14 O mét phén xwéng, ngudi ta dinh mdrc thoi gian
gia céng 1 chi tiét cho moi céng nhén la 12 phut. Sau khi thay déi
nguyén liéu déu vao, ngudi ta khdo sdt ngdu nhién qud trinh gia
céng cua 50 chi tiét va thu duorc sé liéu:

Thoi gian gia cong | 10-10,5 | 10,5-11 | 11-11,5 | 11,5-12 | 12-12,5 | 12,5-13 | 13-13,5
1 chi tiét (phat)

SO chi tiét t/uw 4 12 26 37 43 28 10

V@i mirc y nghia 5%, hdy quyét dinh xem cd cén thay déi dinh
mtrc gia céng o phdn xwong nay hay khéng?

Huwdng dan:

+ Goi a la thoi gian gia cdng TB 1 chi tiét & thoi diém hién tai.

+ GTKD Hy: a =12 phut. GTD H;:a #12 phut

+ Mién bac bo W, = ( -o0; - 1,96) U( 1,96; +0)

+ Tekd: 7 =X"% [ 1hI9412 fe_0,7163

* S 0,7170 ’
+ Do Z,;, ¢ W, nén chap nhan H,. Khong can thay doi dinh muc.
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Vidu 15 Nguwoi ta tréng cung 1 gibng lua trén 2 thua réng
nhw nhau va bén 2 logi phdn khdc nhau, dén ngay thu hoach ho
I6y mau trén 2 thira rudéng va cé két quéd khéo sdt nhuw sau:

S6 bong k/s | SO hat trung binh/1 bong | Pd léch mau HC

Thiraruong1l | 1000 70 10

Thiraruong2 | 500 72 20

V&i mure y nghia 5%, hdy két luGn xem su khdc nhau gitta 2 trung
binh mau Id ngau nhién hay bén chdt.
Hudéng dan: + Goi ay; a, la s6 hat lGa TB trén 1 bong & moi thira.
+ GTKD H,: a;=a,. GIDH;:a;# a2

+ Mién bacbd = ( -00; - 1,96) U( 1,96; +0)
70— 72

\j \/1000 500

+ Do Z,, € W, nén bac bd H,. S6 hat TB trén moi bong & 2 thira
rudng la khac nhau, nén sy khac nhau gitra 2 TB mau la cé nghia.
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Vidu 16 (tham khao cho BTL)
Khdo sat thu nhap ( don vi: triéu dong) trong 3 thang dau nam
clia cac cdng nhan trong 2 nha may co diéu kién lam viéc nhu
nhau, nguoi ta cé duoc két qua:

Nhamay1|185| 191193 | 2020.2| 21|215| 19| 19.7| 20
Nhamay2 |17.3| 18| 19| 20|20.6|20.9|18.2 | 19.6 | 20.8

V&i mirc vy nghia 5%, c6 thé cho rang thu nhap trung binh cla
cOng nhan 2 nha may do trong 3 thang dau nam la nhu nhau hay
khong, biét thu nhip cla coéng nhan & 2 nha may c6 phan phoi
chuan va cé phvong sai bang nhau.

Huwdéng dan:
D4y Id bai todn t-test vdi gid thiét 2 phuwong sai téng thé nhw nhau.

Goi a; a, la thu nhap trung binh 3 thang dau ndm clia cong nhan
2 nha may.
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Gia thiét kiem dinh H_: a,=a, ; H;: a, # a,
n,=10  x =19,82 5,2 =0,8662
n,= 9 x =19,3777  s,2=1,7519
+Miénbacbd W, =(-00;-t,, (n+n,-2) U (t,/, (N;+0,-2); +0)

= (-00; - 2,1098 ) U ( 2,1098; +x)

+ Do gia thiét phuong sai 2 tong thé chua biét va 6,2 = 6, nén

ta can tinh thém phuong sai gop:
gz = (N, ~-1)S7 +(n, -1)S;
p

n,+n,—

=1,2830

suy ra tiéu chuan kiém dinh:
has =0,8497 Wa

2
~p
n2
+ C6 thé chdp nhadn H,. Thu nhdp clda CN 2 nha may la nhu nhau.

O

7

Q_

s‘m

= T N
+

w
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111.2.3 Bai toan kiém dinh phwong sai:

Gia | Gia | DPKeuwaPP | Tiguchuan |  Mién bac bo Hy véi mitc y nghia o
thiet | thiét | Ongthe | kiém dinh
Kb H, | doiH;
BT 0275620
i Bit ky khi ;| Wa=10, 7,0-0) U (72 0-1, +0)
mau 5 =5 — mau 16n. 7 ZZ (n—l)S 2 2
" o<o’ | PP chuan, | M€ g W, =0, 4 0-))
> khi n nho.
0 >0 Wa:(l( D, +OO)
2 6% | -Bat ky khi 2
0 170 o | “bal Ky
BT mau lon, F :S_l Wa:(f (n,-Ln,-1), +o0)
’ =g — -PP chuan, 0 SZ
miu |~ 1 ¢ | 6°>0%, | khinnho. . 2 . | Wo=(f (n-Ln-1), +00)
-Chua biet | Luon lruy o
3. dit $;> S, Tra bang Fisher

Bai todn so sdnh phuwong sai 2 téng thé chi st dung trong BTL. Pé xdc
dinh Mién bdc bé 1 cdch don gidn thi khi thu'c hanh ta cd thé chon mau
116 mau cé phwong sai mau hiéu chinh Idn hon.
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Vidul7:

Chon ngdu nhién duwdng kinh 41 vdng bi do mét mdy xdc sudt thi
thdy dé léch chudn trong mau ld 0,003 cm. Theo quy dinh thi dé
léch chuén cua vong bi khéng duwoc vuot qud 0,0025 cm. Vi
mure y nghia 5%, hdy két luén vé dé én dinh cia mady.

Huwdng dan:

Goi 62 la phwong sai ciia dwong kinh cac vong bi do may san xuat
Gia thiét kiém dinh  H,: 6% = (0,0025 cm)?

Gia thiét doi: H,: 62> (0,0025 cm)?

Mién bacbd W = (%% s (40); + ) = (55,76; + )

Tiéu chuan kiém dinh:
, (n-1)s?> 400,003
Ao = 52 0,00257
TUr d6 bac bo gia thiét H,. Ta coi nhu may hoat dong khéng 6n

dinh do duong kinh cac vong bi phan tan qua muc cho phép.

=57,6 €W,
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Vidu 18: (tham khao cho BTL)

Mot nha may dang thu nghiém 2 quy trinh khdc nhau cling san
xu@t mét logi san phém. D€ kiém tra sw 6n dinh cia ham lwong
chat A trong cdc san pham 0 2 quy trinh c6 nhv nhau khéng,
nguoi ta khao sdat 2 mau va cé dugc két qua:

Quy trinh 1: n, =41 D0 léch mau HC: s, = 2,889

Quy trinh 2: n =30 D¢ léech mau HC: s;= 2,113

Voi muc y nghla 5%, hay néu két luan vé su’ déng déu cua ham
lwong chdt A trong cdc san phdm & 2 quy trinh trén.

Huwdng dan:

Goi 6,2 ; 6,2 la phuong sai cia ham lugng chat A trong sp & Qtl; Qt2.

Gia thiét kiém dinh H,: 6,2 = 5,2 H,: 6,2> 6,2
Mién bac bd W = (f (n;-1; n,-1) + o) =(1,8; + )
Tiéu chuan kiém dinh: 2 2
S _ 2889 ;8504 ew.

® 52 2113
Tur d6 bac bo gia thiét Hy, chap nhan H,. Ham lugng chat A trong cac
san pham & quy trinh 1 kém déng déu hon so vdi quy trinh 2.
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I11.3 Bai toan kiém dinh phi tham sd: ( xét KD Chi Binh Phuong)
111.3.1 Bai toan kiém dinh tinh déc lap: ( so sanh cac ti 1é)

Xét modt mau kich thudc n cda BNN dinh tinh 2 chiéu (X)Y).
X nhan cacgia tri A;; A,;....; A.. Y nhan cac gia tri B;; B,; ...; B,.

Y Tong hang
X Bl Bz Bh
A N11 N12 N1n Ny
A, N1 N2 Nop Ny
Ay N1 Nio Nkh Nk
Téng cot my m; m, Y. ni =n

H3y kiém dinh xem X,Y c6 ddc l1ap hay khdong vai mire y nghia a.
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* Gia thiét kiém dinh H,: XY doc lap.
Gia thiét doi H,: X, Y khong déc lap.
* Mién bac bd W_ = (%2, (s6 hang-1)*(s6 cot-1) ; +x)
* Do gia thiét X,Y doc |ap nén xac suat tinh theo ly thrH_yé't la
p; = P(X=A;;Y=B;) = P(X=A)*P(Y=8,) = FI*?J
suy ra tan so ly thuyét a:

.. _h *m; tong hangi*tong cot |
FjiJ' - n, Pi= " n kichthuoc mau
Tinh tiéu chuan kiém dinh:
2 2
(0, -E;) (Observed, — Expected,; )

Ta=2 =2

i ij i;]

n.’
hoic: ;ng:n.{z : —1}

, 5 nyxm,
* B4: Két luan.

Expected,
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Vi du 19: O maot trudng dai hoc, dé nghién ctu xem kha nang
hoc todn cla sinh vién c¢6 tuong quan gi vdi su yéu thich mén
théng ké hay khéng, ngudi ta chon ngau nhién 200 SV khdo
sat va co két qua:

Mtc d9 yéu thich Kha nang hoc todn
mdn thong ké Thap Trung binh Cao
[t thich 60 15 15
Thich vira 15 45 10
R4t thich 5 10 25

VGi mic y nghia o = 0,05, kiém dinh xem su yéu thich mén

théng ké co phu thubéc vao kha nang hoc todn cla sinh vién

fruong nay hay khong?

Hudng dan: Goi X : mlrc do yéu thich do6i véi mon TK cla SV.
Goi Y : mirc d6 thé hién kha nang hoc todn cua sinh vién.
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CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

+ Gia thiét kiém dinh H,: X, Y doc lap

H;: X,)Y khong doc lap.
+ Mién bac bd: W = (%2, (3-1)*(3-1) ; +o0) = ( 9,49; +0).
+ Tinh tiéu chuan kiém dinh:

Cach 1: Baéng tén sé thuc nghiém Oij Bdng tdn sé ly thuyét E;;

60 | 15 15 | 90 90%80 | 90*70
200 200

15 | 45 10 | 70

5 10 | 25 | 40 e

80 | 70 | 50 | 200 200

2
O. —-E.
Zqi:Z( ”E ) =84,7513e W,
1]

Cdch 2: ij

2 2 2
Yo =200 R
90x80 90x70 40x50

CuubDuongThanCong.com
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Bac bd H,, chap nhan H,. M(c do yéu thich cta SV déi védi mon
hoc thong ké cé lién quan dén kha nang hoc toan.

Lwu y: Kiém dinh Chi-Binh-Phwong duoc coi Ia chinh xdc hon khi
tdt cG gid tri trong bang tén sé ly thuyét Ién hon hay bdng 5. Vi
vay khi trong bang tan sé ly thuyét xuat hién sé nho hon 5 thi ta
nén sap xép lai dir liéu ban déu cho thich hop réi thuc hién lai
bai toan.

111.3.2 Bai toan kiém dinh dang phan phdi XS ctia tong thé :

Chang ta chi xét cac bai toan kiém dinh sau:
« Kiém dinh phan phdi Poisson
* Kiém dinh phan phdi chuan
« Kiém dinh sy phu hop ( tham khao)
( trwong hop riéng: kiem dinh phan phdi déu roi rac)
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Cdc bwdc tién hanh chung:
+ B1: Dt gia thiét kiém dinh: H,: Tong thé c6 phan phdi F(x)
H,: Tong thé khéng cé phan phdi F(x).
Tinh cac dac treng mau can thiét & dang wdc lvong hop Iy cuc dai.
+B2: Tim mién bac bd. W, = (7> (k-r-1); +o)
k: s6 hang ( cot) dwoc chia trong bang di liéu mau.
r: s6 tham s6 chua biét ctia phan phéi F(x).( chinh 1a sé tham s6 can
wdc lugng tir mau dé st dung trong cc“)ngktht'rc tinh cac p; ).
+ B3: Tinh tiéu chuan kiém dinh:’.lgs _ Z(Oi _EEi)
i—1 |

|
& day O, =n.latan so tlr mau thyc nghiém;

E. la tan s6 theo ly thuyét néu gia thiét H,dung.
~nN N ~N 2 \ ’ ? °« ? .4
+B4: K&t luan. Néu Xqs € W, thi ta bac bd gia thiét H,,
Chap nhan H, trong truong hop nguoc lai
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Vi du 20: Kiém dinh phén phéi Poisson.

Mét hdng bdo hiém nghién ctru vé sé tai nan x4y ra trong cdc
gia dinh co tir 2 con nho tro Ién trong mét nadm. Duci ddy la mot
béng sé liéu théng ké mau:

So tai nan 0 1 2 3 4 >5

S gia dinh 135 | 344 257 165 78 21

V@i murc y nghia 5%, c6 thé xem nhuw sé vu tai nan loai nay tudn
theo quy ludt phdn bé Poisson hay khéng?
Hudng dan: Goi X 13 s vu tai nan trong mdt ndm cda céc gia
dinh cé tir 2 con nho tro lén.
+ Gia thiét kiém dinh H,: X c6 phan phoi Poisson.

H,: X khong cé phan phdi Poisson.
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Tra bang Chi-Binh-Phwong véik=6; r=1 tim duoc:
)(025 (k-r-1)= 15,05(6_1_1) =9,49  Mién bb W _=(9,49; +)

.= P(X= x; 2 2
Xi |nm=0 ?I e‘ﬂ,l(xi ) n*pi = E (OE£) _(n=rp)
- Ei np,
(x)!
0 135 0.1703 170.3 7.3293
1 344 0.3015 301.49 5.9941
2 257 0.2668 266.82 0.3613
3 165 0.1574 157.42 0.3647
4 78 0.0697 69.660 0.9986
5 21 0.0247 24.659 0.5430
n=1000 Téng: XZqS: 15.59106
2
(G, -E)

Do Zf?s :Z

SO tai nan trong cac gia dinh khong tuan theo phan phoi Poisson.

=15,39106 e W, nén bac bod H,.
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Vidu 21: (Kiém dinh phén phéi Chuén)
Khdo sdt chiéu cao cdc cdy con dwoc chon ngdu nhién tir viron
wom, nguoi ta cé duoc két quad sau:

xi(em) | 5-15 | 15-25|25-35{35-45|45-55|55-65| 65-75
n; 25 67 191 273 202 54 18

V&i mirc y nghia 1%, c6 thé coi mau trén phi hop phén phéi
chuén hay khéng?
Huéng dan: Gt kd H,: Mau phu hop véi phan phéi Chuéan.
Gt d&i H,: Mau khéng phu hop vai phan phdi Chuan.
Tinh céc d3c trung m3u: n=830; X =39.5663; S =12.3329
g la woc lvong hop ly cwe dai choa = a=39,5663
con S la wédc lwong hop ly cwc dai cho 6?2 = o =12,3329

Tra bang Chi-BPvoik=7 ; r=2 = y?(k—r-1)=13,28
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Mién bac bo W_=( 13,28; +).
Tinh tiéu chuan kiém dinh:

i = P(a<X< 2 2
Khoang | n; = O; " é-a B()x—a n*p; = E| (O-E) E(ni_npi)
(OL, B) - q)(?j'q)(?) Ei npi
e 1.719326
(-005 15) o 15_'aj - (~0,5)=0.0231
25 c 19.24739
15; 25 ; dbhan cgong . com ...
( ) o 2 aj_ (D(15_aj=
o 0]
67 0.0956 79.34329
(25; 35) 191 0.2368 196.5558 | ...
(35; 45) 273 0.3146 261.1563 | ...
(45; 55) 202 0.2244 186.2239 | ...
(55; 65) 54 0.0858 712126 | ...
(65;+0) 0.5 -® (@j _0.0196 | 16.26082 | v
18 o
n= 830 = Tong: XZQS: 10.01663
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Cdch 1: tinh

2
O —-E.
Yo =Z( — ) =10,0166 ¢ W,
Cdch 2: Do cach diéu chinh 2 cén vé +/- o nén tong cac p, = 1. Vi
vay ta cd 1 cdng thire khac dé tinh tiéu chuan kiém dinh:

2 2 2 2
p=ixy g b2 OF L 18 g35_10,0166
n |4+ p 830| 0,2032  0,0956  0,0196

Luu y:

* Néu thay dbi yéu céu cua dé bai la kiém dinh mau trén cé phu
hop phdn phéi chudn dd xdc dinh nhw N(a=40; o?= 150) chdng
han, thi ta khéng phdi st dung cdc ddc trieng mau dé wdc luong
cho a va onita, dong thoi s6 tham sé can worc lwong r = 0.

* Phén phéi chuén la 1 phén phéi lién tuc, nén cén lwu y xi ly sé
liéu thich hop khi dé cho cdc gia tri mau & dang rut gon roi rac.
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Vidu 22: ( Kiém dinh sw pht hop )

Mét céng ty dwoc phdm cho biét lwong thubéc cadm ho bdn ra
hang ndm thay déi theo mua. Luong thuéc cdm bdn ra vao mua
déng chiém 40%; 30% lvong thubc bdn dwoc vao mua xudén, con
lai chia déu vao 2 mua thu va mua hé.

Pé ddnh gid xem lwong thuéc ndm nay cé phén bé theo mua
nhw moi ndm hay khéng, ngudi ta khdo sdt ngdu nhién hd so
cua 1000 16 thubc dworc tiéu thu trong ndm va co s6 liéu:

Dwoc ban vao mua Xudn : .......... 282 hop
.................................. He: ........185 hop
.................................. Thu : ............159 hop
.................................. Dong 374 hop

Voi mure y nghia 1%, hédy néu két ludgn cho yéu cau bai todn?
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Hwdéng dan:

Gia thiét kd H,: lwgng thudc ban trong nam nay phan bo phu
hop v&i cac nam trudec.

Gia thiét doi H,: lwgng thudc ban trong nam nay cé phan bo thay
ddi so vdi cac nam trudc.

Mién bac bd W_= (¥0:(4—0-1);+0) =(11,34;+ o)

: = : - . *n = E. (Oi’Ei)2 _(ni_npi)2
X N =0 | p=PX=x) | "*pi= E E. } np
Xuan 282 30% 300 1,08
Ha 185 15% 150 8,1667
Thu 159 15% 150 0,54
Pong 374 40% 400 1,69
n = 1000 Tong: %= 11,4767

2 (Oi -E )2 A . 2 ~ A
Do Za=2. = =11,4767 €W, nén bac bo H,, chap nhan H,.
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Vi du 24: Kiém dinh phén phéi déu roi rac.

Pé kiém tra sw cdn déi gitta cdc mdt cua 1 con xuc xac, nguoi ta
tung ngau nhién con xtc xdc dé 120 lén va théng ké duoc két
qua sau:

Mit xuat hién | 1 2 3 4 5 6
S6 lan xudthién | 23 | 19 | 24 | 21 | 18 | 15

V@i mirc y nghia 5%, co thé xem con xuc xac ndy Io cén déi hay
khong?
Huwdng dan:
Goi X Ia s6 chdm xuat hién khi tung con xuc xac.
Gia thiét kiém dinh H,: X c6 phan phoi déu roi rac,
hay Ia con xuc xac can doi.

Gia thiét d&i H,: Con xuc xac khéng can déi.
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Mién bac bd W = (¥5,05(6 —0—1);+00) =(11,07; + o)

2 2

Xi |m=0; |p=P(X=x) |npi=E (O'EiE') _(n nr?ipl)
1 23 1/6 20 0,45
2 19 1/6 20 0,05
3 24 1/6 20 0,8
4 21 1/6 20 0,05
5 18 1/6 20 ...0,2
6 15 1/6 20 1,25
n=120 Tﬁng: xzqsz 2.8

(Oi B Ei )2

Do Ze=2,

i i
nén c6 thé chidp nhdn H,. Khong cé co s& dé ndi rang con xuc
xac khéng can doi.

=2,8¢W,
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