Chiidng 3

TONG THE VA MAU

1. TONG THE VA MAU

1.1 Tong thé

Khi nghién ciu vé mot van dé ngudi ta thudng khao sét trén mot dau hiéu nao dé,
cdc dau hiéu nay thé hién trén nhiéu phan ti. Tap hop cdc phan ti mang dau hiéu
dudc goi la téng thé hay ddm dong (population).

e Vidu 1 Nghién ciu tdp hop ga trong mot trai chan nuéi ta quan tam dén dau hiéu
trong liong. Nghién cuu chat liong hoc tdp cia sinh vién trong mot triong dai hoc ta
quan tam dén ddu hiéu diém.

® Cha y Trong phan nay ta si dung mot sé khéi niém va ki hiéu sau:
1. N: s6 phan ti clia tong thé, dude goi 1a kich thide clia tong the.
2. X*: dau hiéu ma ta khao sét.

3. 2; (i = 1,k): gid tri cia dau hieu X* do dude trén phan ti cia tong thé (z; 1a
thoéng tin ma ta quan tam, con céc phan tu cla téng thé 1a vat mang thong tin).

4. N; (i =1,k): tan s6 clia z; (s6 phan tii ¢6 chung gid tri z;).

5. p; = % tan suat cua z;.

® Bang cd ciu cla téng thé
Su tuong ling gita céc gid tri ; va tan suat p; duidc biéu dién bdi bang ¢d cau tE;ng
thé theo dau hiéu X* nhu sau:

Gid tricia X* | 27 2o ... Ty
Tan suat p; ‘pl P2 ... Dk
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60 Chddng 3. Tf;ng thé va mau

e C4c dac tring cua tong thé

k
1. Trung binh clia dau hiéu X* (trung binh cla tong thé) m = Z TiP;.
i=1

2. Phuong sai clia dau hiéu X* (phudng sai clia tong thé) o2 = > (x; — m)*p;.

3. PO léch tiéu chuan cia dau hieu X* (d6 léch tiéu chuan cia tong thé)

k
(x; —m)2p;
=1

(2

o=

1.2 Mau

e T tong thé 1y ra n phan ti va do lidng dau hiéu X* trén ching. Khi d6 n phan
td nay lap nén moét mau (sample). S6 phan ti cia mau dide goi 1a kich thuoe clia
mau.

e Vi ti méau suy ra két luan cho téng thé nén mau phai dai dién cho téng thé va
phai diide chon mot cdch khdch quan.

e Viéc lay mau dudc tién hanh theo hai phidng thic: 14y méau c¢6 hoan lai va lay
mau khong hoan lai.

2. MO HINH XAC SUAT CUA TONG THE VA MAU

2.1 PDai lidng ngau nhién géc va phan phéi goc

Lay tuy ¥ tu téng thé ra mot phan ti. Goi X 14 gid tri ciia X* do diide trén phan
td lay ra thi X 13 dai lidng ngau nhién cé phan phoi xac suat

X‘azl 5 TRy ey . IR

Ta théy dau hiéu X* didc mo hinh héa béi dai hidng ngau nhién X. Khi dé6 X didc
goi 1a dai lidng ngau nhién goc va phan phoi xdc suat ctia X dude goi la phan phoi goc.

2.2 Céc tham s6 cta dai lidng ngau nhién goc

k
E(X) = lepz
k

i=1
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3. Théng ké 61

2.3 Mau ngau nhién

Lay n phan ti cla tong thé theo phidng phdp hoan lai dé quan sat. Goi X; la gid
tri cla X* do dudc trén phan tu thi i (i = I,7n) thi X;, Xs, ..., X, 1a cdc dai hidng
ngau nhién doc lap ¢6 cing phan phoi nhi X. Khi d6 bo (Xi, X,, ..., X,,) didc goi la
mot mau ngdu nhién kich thuide n didc tao nén tu dai hidng ngau nhién goe X. Ki hiéu
WX - (X17 XQ, ce. 7Xn)

Gid si X; nhéan gid tri 2; (i = T, n). Khi d6 (21,22, ..., 2,) 1 mot gid tri cu the cla
mau ngau nhién Wy, didc goi 1a mdu cu thé. Ki hiéu w, = (X1, T2, ..., xp).

e Vidu 2 Két qud diém mén Todn cia mét lop gom 100 sinh vién cho bdi bang sau

Diém (3 4 5 6 7
S6 sinh vién ¢6 diém tidng ting | 25 20 40 10 5

Goi X la diém moén Toén cia mot sinh vién diide chon ngau nhién trong danh sach
lop thi X la dai lidng ngau nhién c¢6 phan phoi

Xg3thanscongr
P]025 02 04 01 0,05

Chon ngau nhién 5 sinh vién trong danh séch 1dp dé xem diém. Goi X; 1a diém clia
sinh vién thi 4. Ta c6 mau ngau nhién kich thide n = 5 dudc xay ding ti dai higng
ngau nhién X

WX - (Xl,XQ,...,Xn>

Gid st sinh vien thi nhat dide 4 diém, thi hai dide 3 diém, thd ba dide 6 diem
thii i dvide 7 diém va thd nam dide 5 diém. Ta dide mau cu thé

w, = (4,3,6,7,5)

3. THONG KE
Trong théng ké (statistics), viée tong hop méu Wy = (X1, X,, ..., X,,) dude thuic

hién diidi dang ham G = f(X;, X,, ..., X,,) cha cac dai lidng ngau nhién X;, X, . .., X,,.
Khi d6 G dudc goi la mot thong ke.

3.1 Trung binh mau ngau nhién
O Pinh nghia 1 Trung binh ciia mau ngau nhién Wy = (X1, X, ..., X,,) 1 mot thong

ké, ki hieu X, duoc xzdc dinh boi

ﬁ:Xi (3.1)
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62 Chddng 3. Tf;ng thé va mau

® Chu y
i) Vi X1, Xy, ..., X, lacic dai hidng ngau nhién nén X cling 14 dai hidng ngau nhién.
ii) Néu méau ngau nhién Wy = (X1, X, ..., X,,) ¢6 mau cu thé w, = (x1, T, ..., Ty,)
thi X sé nhan gid tri 7 = — i x; va T dide goi la trung binh clia mau cu thé w, =

i=1
(.1'1,1’2, Ce ,l’n).

<& Tinh chat

Néu dai lidng ngau nhién goe X ¢ ky vong E(X) = m va phidng sai Var(X) = o2
2

thi B(X) = m va Var(X) = %
©® Phan phdi xdc suat ctia X
i) Néu X € B(n,p) thi X € B(n,p).
ii) Néu X € P(a) thi X € P(a).
iii) Néu X € N(u,0?) thi X € N(u, 2).
iv) Néu X € 2(n) thi X € x*(n).

3.2 Phudng sai cia mau ngau nhién

O Pinh nghia 2 Phuong sai ciia mau ngau nhién Wy = (X1, Xo, ..., X,,) la mot thong
ké, ki hiéu S?, dioc wdc dinh bdi

trong dd X la trung binh ciia mau ngau nhién.

® Chu y
i) Vi X1,Xs,...,X, 1a cdc dai hidng ngau nhién nén S? ciing 14 dai hidng ngau
nhién.

.. ~ I £ N , I N
ii) Néeu mau ngau nhien Wy = (X1, X, ..., X,,) ¢é mau cu thé w, = (x1,29,...,2,)
n

1 -
thi 52 nhén gid tri s> = =Y (2; — 7)*. Khi d6 s* didc goi 1a phudng sai clia mau cu
N4

the.

n—1,

O Tinh chat Néu Var(X) = o? thi E(S?) = o’

n

® Phudng sai diéu chinh

Dit §2 ="' S%thitaco E(S?) =0

n—1
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4. Sdp xép sb lieu 63

S duide goi 1a phuiong sai diéu chinh cia mau ngau nhién Wy

Vdi mau cu thé w, = (x1,79,...,x,) thi S sé nhan gid tri
2 no 9 I & 2
s% = 5% = T, —T
n—1 n—1 ;( ! )

" dudc goi 1a phuong sai diéu chinh clia mau cu the.
® Phan phdi xdc suat

Gid st Wyx = (X1, X, ..., X,,) 1a mau ngau nhién dide xay ding tu dai hidng ngau
nhién X c6 phén phoi chuan véi E(X) = m va Var(X) = o2 Khi d6

ns? I (X, — X)?

i)?—g = € x*(n —1).
3 e e

A 1A . 2 < oA 1A . 2 .2
3.3 Do léch tiéu chuan va do léch tiéu chuan diéu chinh
. N N N ~N ) Vg g oA N 2
i) Do léch tieu chuan cua mau ngau nhién Wy la S = v/ 52
A 1A N ~ i A N , N .y .
Do 1éch tiéu chuan ctia mau cu the w, la s = v/s2, trong dé s 1a gid tri cta S.
.. A TA JN N N . i i PPN N
ii) Do léch tiéu chuan diéu chinh clia mau ngau nhien Wy 1a 8 = v/ S”2.
A 1A [N ~ AN . I A N , N s
Do léch tiéu chuan diéu chinh clia mau cu thé w, 1a s’ = /52, trong d6 s 1a gia

tri cua S’

J < A A
4. SAP XEP SO LIEU
Qu4 trinh nghién ciu thong ké thuidng trai qua 2 khau: thu thap céc so liéu lién

quan dén viée nghién ciu va xud 1y 6 liéu. e viée xu ly duide thuan Idi ta can phai sap
xép lai so lieu.

4.1 Trudng hép mau cé kich thidc nhd

Cid si mau c6 kich thide n va dai hidng ngau nhién goc X z; | ny
nhan cdc gia tri c6 the (i = 1,k) voi s6 lan lap lai (tan so) xo | na

n; (i = 1,k). Ta thidng 1ap bang nhd sau:

L | Nk

k
Chu y Zni:n.

=1

e Vidu 3 Tién hanh thu thap di licu s6 tré ¢ lia tudi dén truong cia 30 gia dinh &
mét huyén ta duoc két qud cho bdi bdng
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64 Chudng 3. Téng thé va mau

O = O NN O
NN O DN W
O = = OO
_ o NN = O
W = =N W
OO = O

Sap xép s0 licu lai ta ¢ bang sau

S6 tré & Ida tudi dén trudng | n,
0 12
1 6
2 7
3 3
4 2

4.2 Trudng hép mau cé kich thudc 16n

Ta chia mau thanh cdc khodng (I0p), trong méi khodng ta chon mét gid tri dai dién.
Ngudi ta thidng chia thanh céc khodng déu nhau (c6 thé khodng dau hodc cudi ¢6 do
dai khéc voi do dai clia cdc khodng con lai) va chon gid tri dai dién 1a gid tri trung tam
ctia khodng. Ta qui ide dau mit bén phai ctia mo6i khodng thudce khodng dé ma khong
thuoc khodng tiép theo khi tinh tan s6 ctia moi khodng.

e Vidu 4 Chiéu cao cia 400 cdy sao didc chia thanh cdc khodng dioc 2ép trong
bang sau:

Khodng chiéu cao ‘ Tan so n; | Do dai cia khodng

55— 8,5 18 3
85— 12,5 58 J
12,5 — 16,5 62 J
16,5 — 20,5 72 J
20,5 — 24,5 57 J
24,5 — 28,5 42 4
28,5 — 32,5 36 J
32,5 — 36,5 10 J

5. BANG TINH 7, s

5.1 Tinh tric tiép

Ta ding cong thiic

1k
r = - Z?”Lil'l

n <

L (3.2)
s* = =) i — (z)

"=

trong dé x; (1 = 1, k) la cdc gid tri cia X*.
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5. Bang tinh 7, s 65

e Vidu 5 56 ze hoi bdn doc trung binh trong mot tudn o moi dai Iy trong 45 dai ly
cho boi

So ze hol duoc ban n;

trong tudn / dai ly
1 15
2 12
3 9
4 )
5 3
6 1

Ta lap bang tinh nhi sau

15 15 15
12 24 48

)

X
1
2
3 9 27 81
4 5 20 80
5 3 15 75
6 1 6 36
S In=451] 107 | 335
Ta co
s? =38 (2,38)2 = 7,444 — 5,664 = 1,78,

e Vidu 6 Theo ddi 336 triong hop tiu cip cding, ngudi ta thiy khodng thoi gian ngan
nhat givia hai lan tou vao cdng lién tiép la 4 gio, thoi gian dai nhat la 80 gio.
Vi s6 liéu nhiéu nén ta Sép xép thanh 16p c6 @6 dai 8 va thay méi 1dp bdi gid tri

~ 0 Tmin + Tmax
trung tam v, = ———.
2

Ta c6 bang tinh sau

02
Ty — Tj41 x T; n;x; n;x;

4 — 12 8 | 143 | 1144 | 9152
12 — 20 | 16 | 75 | 1200 | 19200
20 — 28 | 24 | 53 | 1272 | 30528
28 — 36 | 32 | 27 | 864 | 27648
36 — 44 | 40 | 14 | 560 | 22400
4 — 52 | 48 | 9 432 | 20736
92 — 60 | 56 | 5 280 | 15680

(e}
O

60 — 68 | 64 | 4 256 | 16384
68 — 76 | 72 | 3 216 | 15552
6 — 80 | 78 | 3 234 | 18252

> 336 | 6458 | 195532
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66 Chddng 3. Tf;ng thé va mau

Ta cé
T =52 =19,22

g2 = 195582 _ (19 99)2 — 212 532.

5.2 Tinh theo phudng phap d6i bién
Ta diing phudng phap nay khi z; hodc gid tri trung tam 29 ctia khodng kha 1dn.

T; — Xo

Dut i —

trong d6 z; 1a gid tri clia dau hiéu X*; zo va h 14 nhing gid tri tuy ¥.

Ta thidng chon z 14 gid tri z; (hoic 20) ing vdi tan s6 lon nhat va h 1a d6 dai clia
khodng,.

Khi do

S
\

xo + hu

1 k
33 1 = e [ d " nui — (U)Q]
nu3

e Vidu 7 TinhT vd s tu s6 liéu cho ¢ bdng ctia vi du trioc.
Ta chon

zo = 8 (ting vdi tan s6 n; = 143 16n nhat)
h = 8 (d6 dai cna lop)

()
[\

Ty — Tit1 X, n; U; n;u; n;u;
4 — 12 8§ | 143 | 0 0 0
12 — 20 | 16 | 75 1 75 5
20 — 28 | 24 | 33 2 106 212
28 — 36 | 32 | 27 3 81 243
36 — 44 | 40 | 14 4 56 224
4 — 52 | 48 | 9 5 45 225
92 — 60 | 56 | 5 6 30 180
60 — 68 | 64 | 4 7 28 196
68 — 76 | 72| 3 8 24 192
76 — 80 | 78 | 3 | 875 | 26,25 | 229,6875
> 336 471,25 | 1176,6875

Ap dung cong thic ta cé

T =802 +8=19,22

9 5 (1776,6875 471,25,

s° =8 396 ( 36 )°] = 212, 5229
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6. Bai tap 67

6.

BAI TAP

1. Chiéu cao cia 40 sinh vién nam & mot tridng dai hoc cho bdi bang didi day. Hay
sap xép cac so liéu trén thanh bang bang cdch chia so liéu thanh cic khoang thich
hop.

52 68 60 48 55 45 59 61
57 64 54 55 49 58 60 66
70 48 52 73 67 51 62 69
56 73 53 57 51 61 54 59
66 57 49 64 60 70 73 67

2. Theo d6i nang suat ctia 100 hecta lia ¢ mot ving, ngidi ta thu dude két qué cho
d bang sau:

’ Nang suat (ta/ha) H Dién tich (ha) ‘

30 — 35 7
35 — 40 12
40 — 45 18
45 — 50 27
50 — 55 20
55 — 60 8
60 — 65 5
65 — 70 3

Tinh gid tri trung binh, phidng sai va phiidng sai diéu chinh ctia mau cu thé nay.

3. Quan sat vé thdi gian can thiét dé sdn xuét mot chi tiét mdy ta thu duidc céc s6
litu cho 8 bang sau:

’ Khoéng thdi gian (phait) ‘ S6 quan sat ‘

20 — 25 2
25 — 30 14
30 — 35 26
35 — 40 32
40 — 45 14
45 — 50 8
50 — 55 4

Tinh gid tri trung binh, phidng sai va phidng sai diéu chinh ctia mau.

4. Thoéng ké s6 hang ban dudc trong mot ngay va s6 ngay ban didc 6 lidng hang
tudng ung, ta c6 bang so liéu sau:
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68 Chddng 3. Tf;ng thé va mau

Ludng hang béan trong 1 ngay kg | SO ngay (n;) ‘

100 — 200
200 — 250
250 — 300
300 — 350
350 — 400
400 — 450
450 — 500
500 — 550
550 — 700

5
12
56

107
75
70
35
30
10

Tinh gi4 tri trung binh mau va néu y nghia clia né.

® TRA LOI BAI TAP

2. T = 47,5 ta/ha, s> = 68,5, s'2 = 69, 192.
3. T = 36,6 phut, s? = 44,69, 52 = 45, 14.

4. 7 = 375, 3kg
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