Chuong S5
LY THUYET MAU

5.1. MOT SO KHAI NIEM VE MAU
1. Tong thé va miu

_Tap hdp ¢o phan tr 12 tAt cd cdc doi twgng ma ching ta nghién ciu
goi 1 tong thé. Tong thé con g01 la tap chinh hay ddm dong

S6 phan tf cia tong thé goi 1a kich thudc cia tdng thé.

Kh1 nghién cu’u mot tong the thudng ching ta khong thé nghlen cuu
het tat ca cdc phan tif clia nd vi nhiéu 1y do, chang han: do kich thu6c cua
tong the qua 16n; do khong xac dinh dugc hét phan tif clia tong the do xem
x€t phan tU nao ciing la pha hdy ludn phan tr dé v.v... Vivay de nghlen cuu
mdt tong thé ching ta chi c¢6 thong tin day dd vé mot bo phin clia tong thé.

Ta g01 mot by phan gom n phan tl, c6 thé phan biét hoic khong,
cdc phan ti ctia mot tong thé 12 mdt miu kich thudc n.

Thong ké todn hoc cung cAp co s& todn hoc dé, tir s& liéy quan sat
dugc trén mot mau, cho ta phuong phap danh gia theo xdc sudt vé toan bod
tong thé.
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2. Cac loai mau

Mau ma ching ta nghién citu dugc chon theo mot cach thic nao do
mang tinh ngau nhi€n, khiach quan, goi la mau ngiu nhién.

1- Phén loai mdu theo phuong phap chon mau

- Mdau khéng hoan lai: la mau dugc chon bang cach phan t da 14y
ra quan sat thi loal khoéi tdng thé rdi mdi 14y phan ti ti€p theo.

MAau khong hoan lai con g01 12 mau khong lap Mot mau khong
lap kich thude n c6 cac phan ti 3 mot tip con gdm n phan ti cla tdng
thé.

- Mau hoan lai: 13 mau dugc chon bang cach phan t da 14y ra
quan sat dugc bé trd lai tdng thé réi mdi 1ay phan t ti€p theo.

Mau hoan lai con goi la mau lap. Trong mau lip, mot phan tr clia
tong thé c6 thé dugc chon nhiéu 1an.

Trudng hgp kich thudc tong thé 16n thi mau khong hoan lai va mau
hoan lai c6 th€ coi ] nhu nhau. Trong 1y thuyé&t tdng qut, ching ta ludn
gi3 thi€t miu la mau hoan lai.

2- Phan loai méu theo muc dich nghién ciiu

- Md&u dinh tinh: 12 miu ma ta chi quan tAm dén cdc phan t cda nd
c6 mot tinh chit A nao dé hay khong



Chuong S

Trudng hdp ndy mau dugc cho dudi dang:
+ Kich thuéc miu: n
+ SO phan tif ¢6 tinh chat A: m.

- Mdu dinh lugng: 13 mau ma ta quan tim d€n mot y€u td vé lu’dng
cua cdc phan t& nhu kh01 luong, chiéu dai, nhi€t do... Trudng hgp nay,
mdt mau kich thuc n dudc cho dudi dang tdng quat:

X = (X1, X2, ..., Xn)
trong d6 phﬁn t thit i cla mau nhan gid tri Xi (i=).
Trong mau tong quat X1, X2, ..., Xn la cac dai lugng ngiu nhién.
Né&u Xi nhan gi4 tri cu thé xi thi ta du’dc mau cu thé:

x = (x1, x2, ..., Xn)
hay duéi dang thu gon:
X X, Xo o . X
Tan s6 n, n, .. n

trong d6: x1 <x2 < ... <xk -1a céc gid tri khdc nhau ma cédc phan ti
trong mau nhan

ni - 12 s6 phin t& trong mAu nhan gid tri xi (i = 1 k),
nl +n2+ ...+ nk=n.
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N&u ni la s6 phan ti trong mau nhén gié tri thudc khodng (ai, bi) thi ta
dua mau nay vé mau dang dang xét bang cach dat:

X :al-l_b1 ? i:].,k
1 2 _
5.2. CAC PAC TRUNG MAU
1- Ty l¢ mdu
Cho mAu dinh tinh kich thuéc n, trong d6 c6 m phan ti c6 tinh chat
A. Khi d6 ta goi:

f=1 =

m

==

3 n

la ty 1€ mau.

2- Trung binh mdu va phuong sai mdu
Xét mau dinh Iugng thu gon:

X Xy Xo oo X
Tan s6 n, n, .. n
Ta goi bang:
X Xy X, X,
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n;

trong d0:p; =— =1k
n )
1a bAng phan phoi xdc suidt mau. i
Ta nhan xét rang: bang phan phoi xac suat mau la bang phan phdi xac
sudt ciia dai luong ngiu nhién.
x = {x1, x2, ..., xk}

vOi: .
P(X:Xi):pi :i
n

12 tan suit xudt hién cla xi trong mau.

Ta goi ky vong, phuong sai cia dai lugng ngau nhién nay 12 trung
binh miu va phuong sai miu. Cu thé ta cé:

- Trung binh mau la:-

- X Nn{ + XoNoy + + XN
_ _ 21+ 2442 k+tk
X = lel +X2p2 +"’+kak =

Phuong sai mau la:

n

82 = (x; - %)%p; + Xy —x)2py + ... + (X, — X)?py

(x; —x)n; + (x5 — %)°0y + ...+ (X —x)%n,

n
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bat. _, 0 9 XN + X530y + ... + Xon,
theo tinh chat cia phuong sai ta c6:
9 =2 -2
82 =X —X
- Phuong sai mau hiéu chinh la:
<2 )2 )2 -
9 NS (x; —x)"n; + (X9 —X) Ny + ...+ (X — XN

S = =
n-1 n-1

- Tuong tu vdi dai lugng ngau nhién, ta cling goi:
5 = V82 1a dg lech mdu
s = Vs% 1a dg léch mdu hiéu chinh.
D€ tinh cdc dic trung nay ta thudng 14p bang sau:




X, | oxn | xPn,
X n XN x2n
1 1 11 1
X n X,Nn 2
2 2 2l X1y
X n X, N 2
Kk K k' 'k XNk
= —2
)3 n nx nx
T bang nay ta co:
—  2X;n; 2 EX?ni
X = , X =
n n
o =2 —2 4 ns?
s“=x —-x, 8" =
n—1
Vi du 5.1. Cho mau:
X ) 10 15 20 25
n. 15 25 30 20 10

Chuong 5



Hay tinh cdc dic trung mau.
Giai. Ta c6 bang tinh:

X n; Xin; x2n;
5 15 75 375
10 25 250 2500
15 30 450 6750
20 20 400 8000
25 10 250 6250
)Y 100 1425 23875
Tl bang ta co:
— —2
X = 1425 =14,25; x = 23875 = 23875
100 100

s? =23875-(14,25)% = 35,6875
2 _ 100.35,6875
99

= 36,0480

Chuong S
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3- Phép doi bién so
V61 xo tuy y va h # 0, dat:
X —X, . ——
u; = L 0 , 1= 1,k
h
Vi xi = hui + xo0, nén theo tinh chit ciia ky vong va phuong sai ta c6:

X =hu+x, =hu+x,
_ _ —2  —2
s2=h%%=h%*u  -u’)

Né&u chon dude xo va h d€ tinh u va Sﬁm(f)t cach don gian thi ta sé€ c6
mot cdch don gidn d€ tinhx vas?.
Trudng hop cdc gid tri xi cdch déu nhau thi ta chon h biing khodng
cach d6 va chon xo = xi vd4i:
ni = max(nl, n2, ..., nk)

Vi du 5.2. Pudng kinh ctia 100 chi ti€t do mdt mdy san xudt c6 so liéu:
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Pudng kinh (mm) S chi tiét
19,80 +- 19,85 3
19,85 + 19,05 )
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

Hay tinh cdc tham s6 mau.
Giai. Chon:

1 1
h = 0.05; X, = 9,90 +19,95

=19,925

Ta c6 bang tinh sau day:
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XI r]| u| = XI _hXO ulnl UIZU|
19,825 3 -3 -9 27
19,875 5 —2 - 10 20
19,925 16 ~ 1 ~ 16 16
19,975 28 0 0 0
20,025 23 1 23 23
20,075 14 2 28 56
21,125 7 3 21 63
21,175 4 4 16 64

> 100 53 269

B Uu=053 | u =269

T bang tinh ta c6:
x = hu+x, = 0,05.0,53+19,975 = 20,0015

2 =h2w —u) = 0,052(2,69 - 0,53%) = 0,00602

~92
g2 = 1% - =0,00608

n_
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5.3. TINH CHAT CUA PAC TRUNG MAU
1. Ky vong va phuong sai ctia dic trung mau
1- Ky vong va phuong sai ciia ty ¢ mdu
Xét mAu dinh tinh kich thudc n. Gia st F 12 ty 16 mau tdong qut,

dit: 1 néu phan ti thd i c6é tinh chit A
Xj = ’ o
0 néu trai lai

khi d6: x1, x2, ..., xn - 12 cdc dai luong ngiu nhién va:
1 n
F=—-3"X.
0 &%

Pinh Iy 5.1. N&u tong thé c6 ty 1é p thi:
E(F)=p va DF) =24
n

Chitng minh. Phan phoi ctia Xi Ia:
X 0 1

P q p
do dé: E(X,) = p; DX, = pq.
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Vi cdc Xi ddc 14ap nén theo tinh chat ciia ky vong va phuong sai:

S B S I R .
E(F)_DE(;XIJ DZE(XI) =P

D(F) = ED[iXiJ izzn: D(X;) = o1 - X
n i-1 _1 I
2- Ky vong va phuong sai cua trung bmh mau
Xét miu dinh luong tong quat kich thuéc n:
X = (X1, X2, ..., Xn)

Khi @6 X1, X2, ..., Xn 1a cdc dai lugng ngiu nhién va trung binh
mAu tdng quat 1a:

_ 1 &
X=—)> X,
-2
i=1
Pinh Iy 5.2. N&u tong thé c¢6 ky vong a, phuong sai 62, thi moi miu kich
thu6c n déu cé: ,

EX)=a, DX)=—

n
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Chitng minh. Vi cdc Xi doc 1ap va E(Xi) = a, D(Xi) = 62 nén theo tinh
chat ciia ky vong va phuong sai:

EX) = E[ZXJ If‘:a

D(X)zi2 {

M”
x__/
'.:5

5 1%

i-1
3- Ky vong ciia phuong sai mau
Ti€p tuc xét miu tong quat:
X = (X1, X2, ... Xn)
Ta c¢6 phuong sai mau tdng quat 1a:

1 = o\ 2 1 - 9 G2
oV X. -X2==2V¥'x2_-X
n;} i —X) nzll :
va phuong sai maiu hiéu chinh tdng quat la:

nS?

n-1

S? =




Pinh Iy 5.3. N&u tong thé ¢6 k¥ vong a, phuong sai 62 thi:

n-1 )

E(S?) = o2, E(S?) =¢
n
Chitng minh. Ta cé:
1 N
ESH=E =) X2-—| )X,
(g
n-1 = 2
== E(ZX%}ZE(ZXiXJ}
n i=1 n i<i

Véii #j, thi:
E(XiXj) = E(Xi)E(Xj) = a2

nén:

112 n

E(Sz) _ n-1 E[ZX?} _ Il(l'l 2— 1) az
i=1

Chuong S
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n — 1 < 2
- 2 Z[E(X)_ ]
0 5o
n-1-< n-1 o n-1 o
= D(X;) = nc” = o}
n? ; n? n
ES?2) =B -2 82| = jo 0 D-loo_ o2
n-1 n-1 n-1 n

2. Phan phéi xdc suit cia cdc dic trung mau
1- Phén phéi xdc sudt cia tj’r lé¢ mdu

ViE(F)=pvaDF) =" 9 nén theo dinh ly 4.5 chuong 4, v6i n > 30
ta 6 thé coi: I

F ~ N(p), 22)
n

V6i mot mau cu thé kich thuéce n, ty 1é miu f, ta c6 p = f, nén:

f(a-1)

F ~ N(pa )
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hay: _
(F - p)v/n ~ N(O.1)
f(1-f)
2- Phén phéi xdc sudt ciia trung binh mdu
_ 2
ViDX) = a, DX) = 2 nén néu téng thé c6 phan phdi chudn thi:
n
. 2
X ~ N(a, )
n
hay: X —
% 278 fn ~ NOD)
G
Né&u n > 30 thi v6i mot mau cu thé kich thudc n ta cé:
2 2
c° =~ s
. 2
do d6: X ~ N(a,>-)
. n
hay: 2-a \/H ~ N(O,l)

S
trong d6: s2 - 1a phuong sai mau hi€u chinh cua mdt mau kich thuéc n

bat ky.



Chuong S

Trudng hop n < 30, tdng thé c6 phan phdi chuin, ta cé:

X -a
S
3- Phén phoi xdc sudt ciia phuong sai mau

Jn ~T(n -1)

Né&u tdng thé c6 phan ph6i chu§n thi ta c6:
nS? _n- 1

X; -X)? ~X%*n-1)
G2 G2 iZ:E:
5.4. PA GIAC PO. TO CHUC PO
Cho miu:
X, X, X, X,
n, n, n, .. n,

X, < Xg < ... <X

~

1- Ham phén phéi mau

bat: n, = Zni

Xj<X

ta dugc ham: F(x) = Dx
n
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xac dinh trén toan truc sd, goi 12 ham phan phdi miu hay phan phdi
thuc nghi€ém.

Ham phan phdi miu l1a xap xi cda ham phan phdi cla tdng thé.
Vi du 5.3. Mot mau vé X c¢6 so liéu:

X 1 2 3

n 10 15 20 5

Tim ham phin phdi miu cia X.
Giai. Ta c6 n = 50:

( -

0 néu x <1

10 néu 1<x<2
n, =25 néu 2<x<3

45 néu 3<x<4

50 néu X > 4

"
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0 néu x <1

0,2 néu 1<x<2
F(x) =<{0,5 néu 2<x<38

0,9 néu 3<x<4

1 néu X >4

2- Da gidc do

Bi€u dién cdc di€m (xi, ni),i = 1, k, 1én mit phang toa do va noi
cdc di€ém (xi, ni) va (xi+1, ni+1),i = 1,k — 1 bing mot doan thang, ta
duoc mot dudng gap khic goi 1a da gidc tan sd hay da gidc do.

Vi du 5.4. Pi€m mon toan ctia 20 hoc sinh c6 so liéu

X, (di€ém) 4 5 6 7 8
n. (s6 hoc sinh) 2 5 4 6 3
Hay 1ap da gidc tan so.
Gidi.Ta c6 da gidc tan s6 nhu trong hinh vé.

Néu biéu dién cédc diém:

. 1 ]
xi,— ), 1=1,k
n
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va ndi lai ta dugc mot dudng khiic goi 1a da gidc tan suit.
3- T chiic do Y
Chia doan [x1, xk] thanh cdc 6
khodng bing nhau c6 dd daibang h.5
Trén mdi khodng Jx ta tinh tong: 4 \
=3 m, 3 /

xjedx /

2

Dung cac hinh cht nhat day Jx,

chiéu cao ’x . Hinh v& nhin dugc goi

h | | 1 1

12 bi€u do tin sO, hay td chic dd cla
mAiu di cho. Tong dién tich cda cdc hinh
chit nhat bang kich thu6c cia mau.

, o N A P . . A . A1 A
Vi du 5.5. Bi€ém mon todn cia 36 sinh vién c6 so liéu:
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(diém)

X
n,

(s6 sinh vién)

Hiy lap da gidc tan so.

Giai. Ta chia doan [1,10] thanh nim khodng bdng nhau, h =1,8.

Khoang 128 28 ;46 |46 ;64|64 ;82]|82; 10
Vx 3 8 12 9 4
Tx
N 1,67 4,44 6,67 5,00 2,22

Ta c6 da gidc tan sO nhu sau:




BA[TAP

-

\\\\

_

\

_

/

_

/

:

\/
u dugc ba
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Nang suat| oo |50 133 |134 |135 |136 [137 |138 |139 |140
X; (ta/ha)

S6 thiran, |6 12 |34 |74 |[106 |85 |30 |5 5 3

—

Hay tinh x, 82,82, 8, s.
5.2. L4y ngiu nhién chiéu cao cda 120 thanh nién & mot thanh phd dem

do chiéu cao, thu dudc bang s6 liéu sau:

Ch'(i“mg’ao 154 -158 | 158 -162 | 162 -166 | 166 -170 | 170 -174 | 174 -178 | 178 -182
SO thanh 10 14 26 38 22 8 5
nién (n,)

Hay tinh cdc dic trung x, 82, 8%, 8, s .

5.3. Cho 10 k&t qua do dac mot dai lugng X bdi cing mot may khong co
sai s6 hé thong: 369; 378; 315; 320; 325; 420; 385; 401; 372; 383. Hay

Tinh x, sz, S .
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5.4. Khi do do dai cua 36 chi ti€t chon ngau nhién cia mot loai sdn
phim c6 bing s6 liéu:

X.

39

40

41

42 43

44

n.

4

5

10

12 4

a) Tim ham phan bd miu
b) Tinh x, §2, s2
5.5. K&t qua vé viéc do dd bén cic soi chi ta thu dugc bdng s6 liéu sau

day:
D6 bén
| 120 -140 | 140 -160 | 160 -180 | 180 -200 | 200 -220 | 220 -240 | 240 -260 | 260 -280
i
S0 cac 5 10 20 o5 15 10 5
SOl

Hiy x4c dinh dd bén trung binh, phuong sai va phuong sai hiéu chinh
clia mau trén.

5.6. D€ nghién cttu tudi tho trung binh (X) ciia mot loai béng dén, ngudi

ta 1dy mot mau co so licu:
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T“‘(’éitg)‘-’ Xi | 2900-2920 | 2920-2940 | 2940 -2960 | 2960-2980 | 2980-3000 | 3000-3020 | 3020 -3040
S0 bong 10 15 25 30 20 15 5
den (n;)

Hiy tinh tudi tho trung binh, phuong sai va phuong sai hiéu chinh cia
mau trén.

5.7. PBiéu tra doanh s6 hang thang ciia 100 hd kinh doanh mot loai hang
héa, ta c6 bang so liéu:

Doanh 86 101 | 102 | 104 | 105 | 107 | 108 | 109 | 110 | 113 | 114
(triéu dong/thang)
S6 ho (n) 2 3 8 13 | 25 | 20 | 12 | 10 6 1

a) Hay tim ham phan bo mau, bi€u do tan suat cia bang trén

N /\, N N al al /? A 7\’ Pal
b) Tim doanh sd trung binh va d6 1éch chuan hiéu chinh cia mau trén.

5.8. Tai mdt trai chin nudi heo, ngudi ta 4p dung thit mot loai thudc

ting trong bd sung vao khau phan thic dn. Sau khi nudi ba thiang dat

dugc k€t qud sau:
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x; (kg) 75 |77| 78 | 79 80 | 81 83
n, (s6 heo) 1 | 3| 4 7 6 2 2

b) L6 doi chitng (khong dung thudc ting trong) c¢6 két qua:

X; (kg) 60 61 62 63 65 67 69 70 72
n, (36 heo) 1 2 4 5 6 3 2 1 1

Hay tim trong lugng trung binh, d0 phan tdn cua trong lugng cua hai 16
heo trén.

5.9. Bdng dudi day chi k€t qua thu hoach Y (ta/ha) va lugng phan bén X
(kg/ha) cua mot loai hoa mau tai 100 thira rudng gieo loai hoa mau dé:



Hgly tinh }—(, ;7, gx, gY, Xy =

n

y Y| 14 15 16 17 18 n,
1 10 10
2 8 12 20
3 7 28 35
4 6 8 14
5 9 12 21
m, 18 19 34 17 22 n =100

— XXy
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