Chwong 2. CAC PAI LUONG BAC TRUNG CUA DAN SO VA MAU

1.1 Dan s6 va mau

- Dan sb (population) lam mot tAp hop cac ca thé c6 chung mét sd dac tinh da dwoc xac dinh.

- MAu (sample): mét tiéu tap hop trong dan s6. Phan tich s liéu trén mau cé thé suy ra cac

dac tinh cho toan bé dan sb v&i do tin cay xac dinh nao dé.

Hai dai lwong do quan trong nhat trong thong ké 1a do sw tap trung va do do phan tan.

Bang 2.1. Cac vi du vé dan sb va mau.

Vin dé T T "

Toan bo sinh vién trong trwong Mot so sinh vién trong tirng [&p

Diéu tra quan diém

Chap nhan hay tir ch6i 16 hang Toan bd 16 hang

Nang suat trong rau

Toan bo cac nbng dan trong
toan tinh

Kiém tra mot s6 mau trong 16 hang

Mot s6 hd ndng dan trong hop tac
Xa
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Po sy tap trung Po d6 phan tan

2.1 Dan s6 va mau

e SO trung binh e Do khoang cach
e SO trung vi e DO thjtan sd
e SO thuong hién e Phuong sai va do

|éch chuan
e Sai sé chuan
e Hé sb bién dong

Bang 2.1. Cac vi du vé dan s va mau

Vin d8 ____Danss | MAuL_________

Diéu tra quan diém Toan bd sinh vién trong trwodng MOt so sinh vién trong tirng [&p
Chap nhan hay tir chdi 16 hang Toan bd 16 hang Kiém tra mot s6 mau trong 16 hang
Nang suat trong rau Toan bd cdc ndng dan trong MOt s6 hd ndng dan trong hop tac

toan tinh X3
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2.2 Do sw tap trung
Céac sO trong mdt mau cé khuynh hwéng tap trung vé mot sé nao do. Cac dai lwong dac
trwng cho sw tap trung gdm so trung binh, trung vi va sb thwérng hién.

2.2.1 S6 trung binh (mean)

Trung binh ctia mau cé n di¥ liéu dwoc tinh theo nhiéu céng thire:

- Trung binh s6 hoc cla tirng nghiém thirc (treatment A, B, C):

Yiba = 2 Yn/Na Yiog = 2 Yn/Ng Yioc = 2 Yn/Nc (2.1)
- Trung binh s6 hoc cta ca 3 nghiém thire:
Yiow = (Yioa + Yiog + Yinc) /3 (2.2)

- Trung binh trong lwgng cua 3 nghiém thirc:
Yiowm = (NaYipa + N Yipg + Nc Yipe) / (Nat Ng + ) (2.3)
- Trung binh tich:
Y = (Y1y2...... yn)imn (2.4)



Chuwong 2. CAC BAI LUONG PAC TRUNG CUA DAN SO VA MAU

Vi du: Tinh chiéu dai trung binh cla xoai

_ Thang1 |Thang2 |Thang3
Y, 12 13 10

Y, 15 16 14
Y, 14 17 12
Y, 15

Yy (equ 2.1)

Yew (€qu 2.2)
Yipwwm (€qU 2.3)
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2.2.1 Sé6 trung binh (mean)

- Trung binh theo tan sb cta cac ca thé (mét dang cua trung binh trong lwong):
Yiw =2 fyi /21 (2.5)
V@i f. 1a tan sb cla cac cac thé co cung dai lwong do.
Néu gia tri y: thu dwgrc nam trong khoang y,... va y,.,. thi gia tri trung binh dwgc lay lam dai dién

cho khoang d6: y = (Vimin + Ymax)/2-

Vi du: do dwérng kinh ciia 100 bap cai

Buong kinh (cm)

20-22 3
22-24 60
24-26 32

Yiow
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Vi du: tinh ndng suat Iia binh quan vu mua cdia mét sd xa ti sb liéu sau:

Y; (ha/ta) f, (dién tich, ha) Y; (dai dién) f.Y; (dai dién)
<30 150

30-35
35-40
40-45
45-50

100
200
400
250
50
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2.2.2 Sé trung vi (median)

La s6 nam gitra day so khi day s6 dwoc sap xép t nhé dén Ién. So trung vi cho két qua
nhanh vé wéc lwong trung binh.

Vi du: s6 bao bi bj ghép mi 16i trong méi 16 hang la 20, 35, 40, 55, 55, 60, 71, 72, 83, 90.

SOtrUNG Vi SE 1A ..eveie e trong khi s6 trung binh 1a ............................
Mean
Median
Mode Mode Mode

2.2.3 SO thuong xuat hién (mode) Median

La sb co tan sO I&n nhat.

Frequency

C6 thé c6 1 hodc nhiéu

|
' |
' |
: |
| |
| |
| |
| |
l |

I
z . . n l
sO thwong hién. :

|
A A

Negative direction The normal curve Positive direction
reprasents a perfectly
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2.3 Do ddé phan tan

La do mirc d6 chénh |&ch gitra cac ca thé cta dan sb.

2.3.1 Do khoang cach

La sO do khodng cach gitra so I&n nhat va nhd nhat ciia mau. DPai lwgng nay cho théng tin vé

khodng cach cua so liéu.

Vi du: s6 bao bi bi ghép mi 16i trong méi 16 hang la 20, 35, 40, 55, 55, 60, 71, 72, 83.

S6 do khoang cach =

2.3.2 D6 thi tan s

S6 liéu dwoc vé 1én dé cho thay hinh anh phan bd va sw phan tan ciia mau.
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2.3.3. Phuwrong sai va doé léch chuén

= Phwong sai (variance): la s6 do dd léch binh phwong trung binh cta dir liéu so v&i so

trung binh.
- Phwong sai cta dan so: N sé liéu, trung binh dan so la p:
0>=2(y;- W?/N (2.6a)
- Phwong sai ciia mau: n s6 liéu, trung binh mau la Y,,:
- SZ=3(y;- Y2/ (n-1) = [n £ y2~(Z y)? / n(n-1) (2.6b)

Péi v&i dan sb, do tw do 1a N va dbi véi mau dd tw do 1a n-1 vi phai can moét bac tw do dé

danh gia so trung binh.
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- D6 léch chuan (standard deviation): 1a mot dai

400, Average = 100

lwong thong ké ding dé do mirc 40 phantancia : -
mm SD=50
mot tép hop dir liéu da dwoc lap thanh bang tan s6.
A | 2 > A X 2501
. - P6 Iéch chuan ciia dan so: 0 = Vo2
Ezoo-
E
. - PO Iéch chuan cila mau: S = VS?2 * 150
Phuong sal

100-

« Y nghta: cho thay sw chénh |&ch vé gia tri cua tirng
50+
th&i diem danh gia so voi gia tri trung binh
[}{D 0 10 20 30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200 210 220 230+

| EEEEE——
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2.3.4. Sai s chuén (standard error)

Thwe hién cac thi nghiém khac nhau trén mét dan s6 cho nhiéu két qua trung binh Y,, khéac
nhau. Sai sd chuan (SE) la dai lwong ding dé danh gia khoang trung binh cta dan sé (W) khi

biét trung binh cla mau thi nghiém.
U=Y, £t (SE) (2.8a)

t & gia tri cGa tiéu chuan Student cho trong bang phan bd Student (xem muc 2.4 va phu luc

2.2). Sai s6 chuan dwoc tinh nhw sau:

SE=S/+n (2.8b)
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2.3.4. Sai sé chuan (standard error)

Vi du: Xac dinh chiéu dai thwec cua trai xoai dwa trén cac gia tri sau
S6 lwong mau n = 30

Do tin cay 95%, gid tri t trong bang phan bo la t  gs.50.1) = 2.045.
Gia tri trung binh mau Y,, = 12 cm

Phuwong saiS =25

e I b I ] o
Két luan: tlr thi nghiém cho so trung binh Y, = 12 cm, chiéu dai thwc cla trai xoai nam trong
khodng ............. cm dén 12.93 cm v&i do tin cay 95%.

Chu y: khi sé lwong mau n >30 thi ta thay t bang Z 1a gia tri xac suét ctia phan bd chuan cho

san trong bang (xem muc 2.4).
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2.3.5. Hé sb bién déng (coefficient of variation)

Hé sb bién dong (CV) dung dé danh gia sw bién thién clia S so v@i sb trung binh, no gidp ta

so sanh sw bién thién gitra hai mau doc 1ap v&i don vi do luwdng.
CV (%) = 100 (S/Yy,)

Vi du: Banh gia chat lwgng lam viéc ciia 2 may dong goi nhu sau

May A May B

Trong lwong goi Yy, =21 @ Trong lwong goi Y5 =159
Sp=3.2¢ Sg=30

CVA= i, CVg = i,

KB TN e e
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2.4 Uéc lwong c& mau

S6 lwong clia mau can thiét cé thé tinh toan tlr cong thire sau:

n=(S.Z/e)?
Z = (Y4 - W) / SD: gia tri cGa phan bo chuan co thé lay tr bang phan bd chuan (phu luc 2.1)
e = Y, - i: khac biét gitra trung binh mau (dai lwong do dwoc) va trung binh dan so6 (gia tri
thwe).
Vi du: khi kiém tra trong lwong tinh cia s&n pham sau khi dong goéi cho két qua dé 1éch chuan
S = 15.6 g. Hai s6 lwong gobi can do la bao nhiéu dé trong Iwong trung binh cla mau khac
biét so v&i trong lwong yéu cau 1a nhd hon 5 g?
Giai: v&i do tin cay 95%, xac suat P = 0.05/2 = 0.025 nén gia tri Z = 1.96 (tlr bang):
=2

Két luan: s6 mau it nhat can lay dé do trong lwong tinh san phdm la ....... goi
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2.5 Céac loai phan b va cach dung cac bang

XAac suat

- Khi vé& biéu dd twong quan gitra tan s va két
qua thu nhan, hinh dang dwdng cong thuwdng
c6 dang hinh chuéng va goi la phan b chuan.
Tuy nhién c6 nhiéu trwdng hop 1a phan bd
khéng chuan. Lic nay ta c6 thé dung phwong
phap bién déi sb liéu dé chuyén phan bé cua

s6 liéu sang phan bd chuan

[t

il

Phan bd vé bén tréi

Phan bd vé bén phéi

Phan bd déu

Phan phdi chudn
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2.5 Céac loai phan bo va cach dung cac bang xac suat

Phén bd vé bén trai Phan bé vé bén phai Phan bé déu —‘
A A

Hinh. Cac dang dwéng cong cla biéu doé
Phan phdi chuan

tan so6 cé thé gap \

Bién ddi ¢

liéu

)
o>\
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2.5.1 Phan bd chuéan (normal distribution)

M6t tap dir liéu dwoc xem |a c6 phan bd chuan thi sé cé cac thudc tinh sau:

= S0 trung binh (mean) = sb trung vi (median) = sb thwéng hién (mode)

= C0 tinh dbi xeng (hinh chudng)

= 50% gia tri sé nho hon gia tri trung binh va 50% gia tri sé I&n hon gia tri trung binh.

= CoOng thirc cda phan bd chuan dwa trén 3 dai lwong sb trung binh, phwong sai va do léch

chuan |&:

_ _ 1 _[-(y=w)?
P vay) = 1) = ;58 ] (2.11)

202
Tan s6 f(y) cla gia tri thu dwoc y c6 dang hinh chuéng biéu dién bang phwong trinh (2.11) goi 1a
phan bd chuan, ky hiéu NID (normal independent distribution). Thong thwérng bién Z dwoc ding

thay thé bién y dé loai bé thir nguyén:
Z=(y-\W)/o (2.12)



2.5.1 Phan bd chuén (normal

distribution)

« Gia tri trong bang thwdng cho véi
=0vao=1.

« X&c xuéat dé z nam trong khoang 0
dén Z: ky hiéu P (0<z<Z) |a dién tich
bén duoi dwdng phan bé tir 0 dén Z
« X&c xuét dé z nam trong khoang Z
dén «: ky hiéu P (Z < z < =) 1a dién
tich bén dwdi dworng phan bd tir Z
dén .

« Trong thwc té nhiéu bién sb tuan
theo phan bd chuan: kich thwéec,

trong lwong, nang suat
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P (0<z<2)

Gia tri P (P-value): dwoc do bdi dién tich gi¢i han boi
dwdng cong chuan
Thay dbi p: dich chuyén phan bd qua trai hoac phai

Thay dbi o: lam tadng ho&c gidm do phan tan
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2.5.1 Phan b6 chuén (normal distribution)

Vi du: Khoi lwong tinh binh quan mi géi san xuat tr nha may 1a 100 g vé&i phwong sai 25.
1. P (100 <y < 110)?

2.y > 110 g c6 hiém xay ra?

Buwdc 1. Chuyén dbéi sb liéu sang phan bd chuan P (0<z<2)
.................................................................... P (2<z<x)
Bwéc 2. Tra bang phan bd chuan

1.P (100 <Y <110)= ooooeeeeeee e

2. P (Y >110) = P (110 < ¥ K F00) S ittt ittt et e et e
NOAC P (Y < 110) = P (- 0 <y < M10) =i e,
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2.5.1 Phan bé nhi thire (binomial distribution)

Phan bd nhi thirc 1& mét dang clia phan bé réi rac thwdng dwoc dung trong thong ké, nguwoc

lai clia cac danh phan bd lién tuc nhw phan bd chuan.

Mo&i quan séat ddc lap trong phan bd nhi th&rc chi dwoc phan loai vao mét trong hai I&p trong

mét sd lwong lan tho

Vi du: nam moc song hay chét sau khi x& Iy nhiét; bao bi ghép mi kin hay hé, trirng thu tinh

hay khong, giong dwc hay céi.

Phan phdi nhi thirc xac dinh xac suat quan sat dwoc mét s lan thanh céng nhat dinh trong

so lan th&r nhat dinh.
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Phan phdi nhj thirc thé hién xac suat dé y thanh céng trong n phép thlr, v&i xac suat thanh
cong clia moi phép thir 1a p
Goi : p= xac suat cta két qua thu nhan y trong n phép thi, g: Xac suat thu nhan con lai

Taco: p +q=1. Néu n: s mau;

Gia tri trung binh clia phan phdi nhi thirc: Yy = NP

Phwong sai cla phan phdi nhj thie: S = (npg)¥2 = (np(1-p))2

XAc suat p dé thu nhan dwocy tv n mau la:  p(y) = C)pYq™™Y (2.13)
;. v _ n!

Trong do: C; = T (2.14)

Khi s6 mau n rat Ién (n—«) va p—0, cong thirc (2.13) trd thanh:
p(y) = lim C) pYq™¥ = i—Te‘a (2.15)
n—oo !

Trong do, Yy, =np =a; S, = (npq)¥? = at? = (Yy)"2. Day la phan bd Poisson.
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Khi n > 30: phan bd nhi thirc gan v&i phan bd chuan. Hodc khi p=g=0.5, phan bd nhj thirc tr&
thanh phan bé chuan.
Vi du 1: Kiém tra 500 con ca thi c6 427 cé duc. Tinh xac suat dé thu nhan dwoc s cac duc nhw

trén.

PUA2T) S s e oo et e oot e e et e e e et e e et et e e v e e e e
XAac suat dé thu nhan sb ca duc nhw trén 1a 5.05%

Vi du 2: Ty I& d6 hdp bi hw hdng sau tiét tring 1a 5%. Tinh xac suat trong 16 hang 5000 hdp cé 300
hép bi hw héng.

Nhuw vay y = 300, n = 5000, p=0.05va q=0.95

P(Y=300;5000;0.05) = ... cov re cer eee s oot ere een eee er een ere een eee e een re eee et e 1en re een et 2o een et eee et ron ren e e
XAc xuat A& bi 300 hOP M NONG 1A ...
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2.5.3 Phan b Student (phan bo t)

= Phan bd t dwgc dung trong cac trwdng hop kich
Standard normal

t-distribution with df =5
t-distribution with df =2

thwéc mau qua nho

= D6 Iéch chuan o clha dan sb khodng biét.
Yep —U

t — tbS

\/ﬁ
= Hinh dang déi xtrng gan giébng véi phan phdi chuan

= Khi n > 30, thich hop nhat 1a 100, phan bd t gan voi

phan bé chuan.

= C& mau cang nhd, phan dudi cang ndng va xa hon
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2.5.3 Phan b Student (phan bo t)

1. V&i s mau n = 30, do tin cy 95% (mdc y nghia a = 0.05), gia tri t=7
Tra bang phan bo student: t sy =t ) = t0.05(30-2) Tvvvveeeeeeeervmmmeens
n-1: df: bac tw do

2. V@i s6 mau n = <, d6 tin cdy 95% (mlc y nghia a = 0.05),
L 0.05(s0) = +rvrerrrerrerieeie e & murc y nghia 0.05

O bang phan bd chuan:

7=1.96thi P(O0<Z<1.96)= wovvvovveereeenrn..

hay P(-1.96 <z2<19.6)=.......cciiiiiiiiinnnn.

—mtrc Yy nghia a = 0.05 tring v&i phan bo t.

Vay khi s6 mau I&n thi phan bé t trang véi phan bd Z
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2.5.3 Phan b F

Cho 2 dan so c6 phan bd chuan c6 phuwong sai lan lwot 1a ¢ va ¢2. Ta lay ngau nhién 2

mau cé kich thwéc twong tng 1a n, va n,. Cac mau nay cé phwong sai la S2 va S?, bién

, 2 2
sb: F = i/ (2.16)

S3/03
c6 xac suat phan bd theo qui luat goi Ia phan bd F (viét tat ctia nha thdng ké R.H.Fisher)
Mudn doc gia tri F (phu luc 4.3) thi can biét mie y nghia a, d6 tw do v, = (n, — 1) ca dan
sO thtr 1 va v, = (n, — 1) ca mau so (dan so thi 2).
Céc bang tra ciru phan vi F chi twong rng v&i cac gia tri thap cta o nhw 0.1 hay 0.05.
Trong trwwdng hop a co gia tri Ion hon nhw 0.95 thi dung céng thirc:

1

Fl- a, vl v2 = F
) a,vl,v2

Vi du: Fgos54.20) = Fo.0520.2) = Fo.0520,4) =



Chuwong 2. CAC BPAI LWUONG BDAC TRUNG CUA DAN SO VA MAU

Gia tri t&i han m&c a ctia phan phdi F (v1;v2), ky hiéu la f (v1,v2) , dwoc xac dinh qua dang
thire:

P(F>f_(nl,n2)) =a

’ ~n — 1
Tinh chat: Fioviw™= P
’ a,v1,v2

Y 1
) f(na n, a)

Pé tra gia tri F (phu luc 4.3): can mc y nghia a, d6 tw do v, = (n, — 1) vav, = (n, — 1)

Vidu: Fyos4.15) = Fo.05(15,4) = Fo.o5(15,4) =
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Bang gid tri t&i han Fisher

& =0,01

f(n, m,x)

PHU LUC 4. GIA TR] TO1 HAN PHAN PHOI FISHER

P(F > f(nma))=ca voi F ~ F(n;m)

Bactwy don

m 1 2 3 aq 5 6 7 8 9 10 11 12 i3 14 15

1 | 4052.18| 4999.50| 5403.35] 5624.58]| 5763.65| 5858.99]| 5928.36| 5981.07| 6022.47| 6055.85| 6083.32] 6106.32| 6125.86] 6142.67] 6157.28
2| 98503] 99.000] 99.166] 99.249] 99.299] 99.333] 99.356] 99.374] 99.388] 99.399] 99.408] 99.416] 99.422] 99.428| 99.433
3 34.116] 30817| 25.457]| 28.710| 28237| 27911| 27.672| 27.489| 27.34s5| 27.229] 27.133] 27.052] 26983] 26.924| 26.872
4 21.198] 18000| 16.69a] 15.977] 1s.522] 15.207] 14.976] 14.799] 14.655| 14.546| 14.452| 14.374] 14.307] 14.245] 14.198
5 16.258] 13274 12.080] 11.392] 10.967| 10672] 10.456] 10.289| 10.158|] 10.051 9.963 9.888 9.825 9.770 9.722
6 13.745| 10.925 9.780 9.148 8.746 8.466 8.260 8.102 7.976 7.874 7.790 7.718 7.657 7.605 7.559
7 12.246 9.547 8.451 7.847 7.460 7.191 6.993 6.840 6.719 6.620 6.538 6.469 6.410 6.359 6.314
8 11.259 8.649 7.591 7.006 6.632 6.371 6.178 6.029 5.911 5.814 5.734 5.667 5.609 5.559 5.515
9 10.561 8.022 6.992 6.422 6.057 5.802 5.613 5.467 5.351 5.257 5.178 5.111 5.055 5.005 4962
10| 10044 7.559 6.552 5994 S 636 5 386 5.200 5057 4942 4.849 4772 4706 4650 4 601 4558
11 9.646 7.206 6.217 5.668 5.316 5.069 4.886 4.744 4.632 4.539 4.462 4.397 4.342 4.293 4.251
12 9.330 6.927 5.953 5.412 5.064 4.821 4.640 4.499 4.388 4.296 4.220 4.155 4.100 4.052 4.010
13 9.074 6.701 5.739 5.205 4.862 4.620 4.441 4.302 4.191 4.100 4.025 3.960 3.905 3.857 3.815
14 8.862 6.515 5.564 5.035 4.695 4.456 4.278 4.140 4.030 3.939 3.864 3.800 3.745 3.698 3.656
15 8.683 6.359 5.417 4.893 4.556 4.318 4.142 4.004 3.895/0,01 3.730 3.666 3.612 3.564 3.522
16 8.531 6.226 5.292 4.773 4.437 4.202 4.026 3.890 3.780 3.691 3.616 3.553 3.498 3.451 3.409
17 8.400 6.112 5.185 4.669 4.336 4.102 3.927 3.791 3.682 3.593 3.519 3.455 3.401 3.353 3.312
18 8.285 6.013 5.092 4.579 4.248 4.015 3.841 3.705 3.597 3.508 3.434 3.371 3.316 3.269 3.227
19 8.185 5926 5.010 4.500 4171 3.939 3.765 3.631 3.523 3.434 3.360 3.297 3242 3.195 3.153
20 8.096 5.849 4.938 4.431 4.103 3.871 3.699 3.564 3.457 3 368 3.294 3.231 3.177 3.130 3.088




