Bai gidng Xac subt Thdng ké va ing dung

Phan Thanh Héng
Bb mén To4n-Dai hoc THANG LONG

Ngay 18 thdng 11 ndm 2009

T hoc
L W ThangLong

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346, Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG)  Bai giang Xac sut Théng ké va tng dung Ngay 18 thang 11 ndm 2009 1/ 66



Phan Il

Tém tit va trinh bay dif liéu bing bang va dd thi

Dai hoc
u ThingLong

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346, Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG)  Bai giang Xac sut Théng ké va tng dung Ngay 18 thang 11 ndm 2009 2/ 66



Phan Il

@ Tom tit dit lidu bing bang tan sb
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
@ Biéu d6 than va 14

| § P
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
@ Biéu d6 than va 14
@ Biéu dd tan so

| § P

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346, Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG) B Xac subt Théng ké va (ng dung Ngay 18 thang 11 ndm 2009 3/ 66



Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
o Biéu dé than va I3
o Biéu db tin sb
o Da gi4c tan sb
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
o Biéu dé than va I3
o Biéu db tin sb
o Da gi4c tan sb

© M6 ta dit lieu dinh tinh
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
o Biéu dé than va I3
o Biéu db tin sb
o Da gi4c tan sb

© M6 ta dit lieu dinh tinh
e Biéu do tron
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
o Biéu dé than va I3
o Biéu db tin sb
o Da gi4c tan sb

© M6 ta dit lieu dinh tinh
@ Biéu db tron
@ Biéu d6 thanh
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
o Biéu dé than va I3
o Biéu db tin sb
o Da gi4c tan sb

© M6 ta dit lieu dinh tinh
e Biéu dé tron
o Biéu db thanh
o Biéu dd Pareto
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Phan Il

@ Tom tit dit lidu bing bang tan sb

(2 ) Biéu d& mé ta hinh dang phan phéi cia tap dit lidu
o Biéu dé than va I3
o Biéu db tin sb
o Da gi4c tan sb

© M6 ta dit lieu dinh tinh
e Biéu dé tron
o Biéu db thanh
o Biéu dd Pareto

e Biéu dd mé ta mbi quan hé giita hai bién dinh lugng 1
“'I'héin Loné
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Tém tit dit lieu bing bang tan sb

@ Bang tan sb cho dif liéu dinh tinh
@ Bang tan sb cho dif liéu dinh luong
© Cach 1ap bang tan s bing R
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Tém tit dit lieu bing bang tan sb

Bang tin sb dung dé tém tit dit lidu, trong dé cic quan sat trong tap dif
lidu dugc phan chia vao cac nhém, sau d6 s6 lugng quan sat trong mdi
nhém dugc xéc dinh va goi 1a tan s6 cha nhém dé.
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Béng tan sb cho dif liéu dinh tinh

Vidu: Gid st y kién ctia 115 khach hang vé bao bi méi ciia mét loai san
pham nhu sau: 45 ngudi rat thich, 37 ngudi thich, 25 ngudi khéng thich, 8
ngudi rat khéng thich.

Vay y kién clia nhitng khach hang ndy bao gdm 4 trudng hop: rét thich,
thich, khong thich, rat khong thich. Ta tao ra mét bang véi cot dau tién
liét ké cac trudng hop nay. Cot thi hai 13 cot tan sb dién sb quan sét cﬁa
tiing trudng hop néi trén. Cot thit ba 13 c6t tan sut dién ty 18 cia tan sb
trén téng sb quan sat.

Y kién Tan s6 (ngudi) | Tan sudt(%)
R4t thich 45 39.13
Thich 37 32.17
Khéng thich 25 21.74
R4t khéng thich 8 6.96

Bang: Bang tan s6 y kién clia 115 khéch hang 1 Thanglong
Khuong Trung, Thanh Xuan, Ha \l
Tel.: 04.8587. ?46 Fax. ()4 563677
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Béng tan sb cho dif liéu dinh tinh

Y kién

R4t thich

Thich

Khéng thich
R4t khéng thich
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Béng tan sb cho dif liéu dinh tinh

Y kién Tan sb (ngudi)
R4t thich 45
Thich 37
Khéng thich 25
R4t khéng thich 8
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Béng tan sb cho dif liéu dinh tinh

Y kién Tan sb (ngudi) Tan sudt(%)
R4t thich 45 39.13
Thich 37 32.17
Khdng thich 25 21.74
R4t khéng thich 8 6.96
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Béng tan sb cho dif liéu dinh tinh

Cach [ap bang tan s6 cho dif liéu dinh tinh

@ Cot thd nhit ligt ké cac bigu hién cha dbi tugng theo dic diém ta
mudn 13p bang.

@ Cot hai |2 c6t tan sb dién sb quan sat cla ting biéu hién trong tép
dir liéu.

© Cot thir ba |3 cot tan sult dién ty |& cha tan sb trén téng sb quan sat
(néu cin lam tron thi phai ddm bao tong cac gié tri trong cdt nay

bing 100%).
1 ThingLong
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Tel.: 048587346, Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG)  Bai giang Xac sut Théng ké va tng dung Ngay 18 thang 11 ndm 2009 8/ 66



Béng tan sb cho dit liéu dinh lugng

& Néu dic diém ta can I4p bang c6 it biéu hién thi ta [4p bang tan sb
tuong tu nhu trudng hop dir liéu dinh tinh trong dé céc biéu hién 13
nhitng gia tri c6 thé c6 cla tép di lidu.

Vi du: Mb6t clra hang ban sita theo doi sb lugng mot loai sita hop ban ra
trong mot ngay trong mét thang nhu sau

9 10 9 11 10 11 12 12
10 11 10 9 11 9 12 11
9 12 10 9 12 10 11
11 12 11 10 12 10 11

Béang: S luong hop sita ban trong 30 ngay
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Béng tan sb cho dit liéu dinh lugng

Vay c6 6 ngay ban dugc 9 hép, 8 ngay ban dugc 10 hdp, 9 ngay ban dugc
11 hop, 7 ngay ban dugc 12 hép.
Bang tan sb cho sb hop sifa ban mét ngay nhu sau

S6 hop sita
9
10
11
12
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Béng tan sb cho dit liéu dinh lugng

Vay c6 6 ngay ban dugc 9 hép, 8 ngay ban dugc 10 hdp, 9 ngay ban dugc
11 hop, 7 ngay ban dugc 12 hép.

Bang tan sb cho sb hop sifa ban mét ngay nhu sau

S6 hop sita  Tan s6 (hdp)
9 6
10 8
11 9
12 7
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Béng tan sb cho dit liéu dinh lugng

Vay c6 6 ngay ban dugc 9 hép, 8 ngay ban dugc 10 hdp, 9 ngay ban dugc

11 hop, 7 ngay ban dugc 12 hép.

Bang tan sb cho sb hop sifa ban mét ngay nhu sau

S6 hop sita  Tan s6 (hop) Tan suit(%)
9 6
10 8
11 9
12 7
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Béng tan sb cho dit liéu dinh lugng

& Né&u dic diém ta cin lap bang c6 nhiéu biéu hién thi viéc lap bang
tan sb nhu trén s& dai. Vi vy ta tién hanh phan t8 dif lieu dé dua dir
liéu vao cdc nhém c6é pham vi gi tri nhit dinh.

Viéc phan t6 dif liéu tién hanh dua trén quy tic:
@ Cic t6 rdi nhau dé mdi quan sat chi roi vao mot t6 nao dé
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Béng tan sb cho dit liéu dinh lugng

& Né&u dic diém ta cin lap bang c6 nhiéu biéu hién thi viéc lap bang
tan sb nhu trén s& dai. Vi vy ta tién hanh phan t8 dif lieu dé dua dir
liéu vao cdc nhém c6é pham vi gi tri nhit dinh.

Viéc phan t6 dif liéu tién hanh dua trén quy tic:
(4 ] Céc t6 roi nh’au dé médi quan slét chi roi vao mét t8 nao dé
© Tat ca cac t6 phai bao quat hét moi gia tri ¢ trong tap dit liéu
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Bang tan sb cho dit liéu dinh luong

& Né&u dic diém ta cin lap bang c6 nhiéu biéu hién thi viéc lap bang
tan sb nhu trén s& dai. Vi vy ta tién hanh phan t8 dif lieu dé dua dir
liéu vao cdc nhém c6é pham vi gi tri nhit dinh.

Viéc phan t6 dif liéu tién hanh dua trén quy tic:
(4 ] Céc t6 roi nh’au dé médi quan slét chi roi vao mét t8 nao dé
@ Tat cd céc td pﬂhéio biao quat hét moi gid tri cé trong tap dir Ijéu
© Tranh khéng dé t6 rong do khéng c6 quan sat nao roi vao t6 dé
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¢ phan t8

e Budc 1: X4c dinh sb t8 can chia k, thong thudng ngudi ta chon k
ndm trong khodng tir 5 dén 15 t8. C6 thé diing céng thiic c6 tinh
chét tham khao: & 13 s6 1am tron cha (2n)'/3, hodc k 13 sb nhd nhit
ma 2% 16n hon n trong dé n 13 sb quan sat trong tap dif lidu.
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Cac buéc phan t8

e Budc 1: X4c dinh sb t8 can chia k, thong thudng ngudi ta chon k
ndm trong khodng tir 5 dén 15 t8. C6 thé diing céng thiic c6 tinh
chét tham khao: & 13 s6 1am tron cha (2n)'/3, hodc k 13 sb nhd nhit
ma 2% 16n hon n trong dé n 13 sb quan sat trong tap dif lidu.

e Budc 2: Xac dinh khodng cach t6 h bdi céng thic h = W
Trong dé X,nin gid tri nhd nht va X,,.. 13 gid tri I6n nhit coa tap
dir liéu. Khodng cach t8 h cling dugc lam tron cho tién Igi.
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Cac buéc phan t8

e Budc 1: X4c dinh sb t8 can chia k, thong thudng ngudi ta chon k
nam trong khodng tir 5 dén 15 t5. C6 thé dung cong thic c6 tinh
chét tham khao: & 13 s6 1am tron cha (2n)'/3, hodc k 13 sb nhd nhit
ma 2% 16n hon n trong dé n 13 sb quan sat trong tap dit lidu.

e Budc 2: Xac dinh khodng cach t6 h bdi céng thic h = W
Trong dé X,nin gid tri nhd nht va X,,.. 13 gid tri I6n nhit coa tap
dir liéu. Khodng cach t6 h ciing dugc lam tron cho tién Igi.

@ Budc 3: Xac dinh gidi han trén va dudi cla cac t6: giéi han dudi cla
t6 dau tién phai nhé hon hay bing X, gidi han trén cla t6 cubi
cting phai 16n hon hay bing X,4.. Gid tri gii han trén cla td nay I3
gia tri gi6i han dudi cha t6 lién ké sau dé.

1 ThéngLong
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Cac buéc phan t8

Ching han ta c6 thé phan té:
T8 1: Xomin — Xomin + R

T8 2: Xpnin + h — Xomin + 2h
T8 3: Xomin + 2h — Xomin + 3h

Trong cac trudng hgp cu thé buéc nay cé thé linh doéng dé dam bao tinh
khoa hoc va my thuat.
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Cac buéc phan t8

Ching han ta c6 thé phan té:
T8 1: Xomin — Xomin + R

T8 2: Xpnin + h — Xomin + 2h
T8 3: Xomin + 2h — Xomin + 3h

Trong cac trudng hgp cu thé buéc nay cé thé linh doéng dé dam bao tinh
khoa hoc va my thuat.
e Budc 4: Chia cic quan sat vio mdi t8 theo quy tic gia tri z; roi vao
mot t& néu gidi han dudi < z; < gidi han trén.
1 ThingLong
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Béng tan sb cho dit liéu dinh lugng

Vi du:  Xét miu 65 thai gian thanh todn. Ta tién hanh phan t8 theo céc
budc nhu trén

Q@ Chon K =7wi 27 > 65

Q Xonin =10, Xinap = 29, h = 219 |am tron thanh 3

Q T61:10-13
T6 2: 13-16
T6 3: 16-19
T6 4: 19-22
T6 5: 22-25
T8 6: 25-28
T6 7: 28-31

1 ThingLong
Xuan, Ha Noi

huong Trung,
Tel.: 048587346

045636775
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Béng tan sb cho dit liéu dinh lugng

D&m sb quan st roi vao tirng t6 ta cé bang tin sb cho thdi gian thanh
toan nhu sau

Thoi gian (ngay)
10-13
13-16
16-19
19-22
22-25
25-28
28-31
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Béng tan sb cho dit liéu dinh lugng

D&m sb quan st roi vao tirng t6 ta cé bang tin sb cho thdi gian thanh
toan nhu sau

Thoi gian (ngay) Tan sb

10-13 3

13-16 14
16-19 23
19-22 12
22-25 8
25-28 4
28-31 1
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Béng tan sb cho dit liéu dinh lugng

D&m sb quan st roi vao tirng t6 ta cé bang tin sb cho thdi gian thanh
toan nhu sau

Thoi gian (ngay) Tan sb Tan suit(%)

10-13 3 4.62
13-16 14 21.54
16-19 23 35.38
19-22 12 18.46
22-25 8 12.31
25-28 4 6.15
28-31 1 1.54
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Béng tan sb cho dit liéu dinh lugng

D&m sb quan st roi vao tirng t6 ta cé bang tin sb cho thdi gian thanh
toan nhu sau

Thai gian (ngay) Tan sb Tan suit(%) Diém giita

10-13 3 4.62 11.5
13-16 14 21.54 14.5
16-19 23 35.38 17.5
19-22 12 18.46 20.5
22-25 8 12.31 23.5
25-28 4 6.15 26.5
28-31 1 1.54 29.5

Khuong Trung, Thanh Xua H\l
Tel£ 04 8587346 . Fax.: 04963677
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Béng tan sb cho dit liéu dinh lugng

Vi trong vi du trén cac quan sat déu I3 nhiing sb nguyén nén ta ciing c6
thé phan t6 bing cach xép cac quan sat vao nhitng khodng thai gian nhu
sau: 9.5-12.5 ngay, 12.5-15,5 ngay, ...27.5-30.5 ngay.

Lép
9.5-12.5
12.5-15.5
15.5-18.5
18.5-21.5
21.5-245
24.5-27.5
27.5-30.5

1 ThingLong
Xuan, Ha Noi

huong Trung,
Tel.: 048587346

045636775
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Béng tan sb cho dit liéu dinh lugng

Vi trong vi du trén cac quan sat déu I3 nhiing sb nguyén nén ta ciing c6
thé phan t6 bing cach xép cac quan sat vao nhitng khodng thai gian nhu
sau: 9.5-12.5 ngay, 12.5-15,5 ngay, ...27.5-30.5 ngay.

Lép Tan sb
9.5-12.5 3
12.5-15.5 14
15.5-18.5 23
18.5-21.5 12
21.5-24.5 8
24.5-27.5 4
27.5-30.5 1

Khuong Trung, Thanh Xuan, Ha Noi
Tel ()qu(u Fax. ()456‘467
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Béng tan sb cho dit liéu dinh lugng

Vi trong vi du trén cac quan sat déu I3 nhiing sb nguyén nén ta ciing c6
thé phan t6 bing cach xép cac quan sat vao nhitng khodng thai gian nhu
sau: 9.5-12.5 ngay, 12.5-15,5 ngay, ...27.5-30.5 ngay.

Lép Tan sb Diém giita
9.5-12.5 3 11
12.5-15.5 14 14
15.5-18.5 23 17
18.5-21.5 12 20
21.5-24.5 8 23
24.5-27.5 4 26
27.5-30.5 1 29

Khuong Trung, Thanh Xuan, Ha Noi
Tel.: 04.8587346 , Fax.: 04.5636775
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Béng tan sb cho dit liéu dinh lugng

Chia y:  Trong trudng hop tap dif liéu c6 mét sb quan sat bét thudng
(qué nhd hay qué 16n so vdl nhUng gla tri con lai, ta c6 thé xép chung vao
t6 dau tién néu nhd va to cubi cung néu I6n, va dé réng cla hai t8 nay
van coi nhu bang céc t6 khac. Chang han trong vi du trén c6 mdt quan
sat 13 40 thi gia tri nay dugc x&p vao I6p cudi. Viéc lam nay dé tranh viéc
6 qué nhidu sb t8 va c6 tb rBng trong khi phan té.

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346, Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG)  Bai giang Xac sudt Théng ké va tng dung  Ngay 18 thang 11 nam 2009 17 / 66



Tan so tich lty

D&i véi dir liu dinh lugng hodc dinh tinh dang thi bac, khi |4p bang tan
s6, ta c6 thé xay dung thém c6t tan sb tich liiy va tan sudt tich liiy dé
cung cap thém théng tin.
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Tan so tich lty

D&i véi dir liu dinh lugng hodc dinh tinh dang thi bac, khi |4p bang tan
s6, ta c6 thé xay dung thém c6t tin sb tich liiy va tin sult tich Ity dé
cung cp thém théng tin.

Tan sb tich lay I3 sb lidu tc“;ng cong thé hién sb quan st c6 gia tri bé hon
(hodc bing) gidi han trén clia t& ma né n3m cling hang. Trong bang tan
b ngudi ta dua thém cot tan sb tich lty, cac gié tri cha cbt nay dudc tinh
bing cich céng dén cic tin sb tir trén cling cho téi hang ng véi biéu
hién ta mudn tinh tan sb tich ldy.
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Tan so tich lty

D&i véi dir liu dinh lugng hodc dinh tinh dang thi bac, khi |4p bang tan
s6, ta c6 thé xay dung thém c6t tin sb tich liiy va tin sult tich Ity dé
cung cp thém théng tin.

Tan sb tich lay I3 sb lidu tc“;ng cong thé hién sb quan st c6 gia tri bé hon
(hodc bing) gidi han trén clia t& ma né n3m cling hang. Trong bang tan
b ngudi ta dua thém cot tan sb tich lty, cac gié tri cha cbt nay dudc tinh
bing cich céng dén cic tin sb tir trén cling cho téi hang ng véi biéu
hién ta mudn tinh tan sb tich ldy.

Tan sult tich lily 15 sb lidu t8ng cong thé hién ty 18 sb quan sat c6 gia tri
bé hon (hay b3ng) gidi han trén clia t8 ma né n3m cling hang. Dit liéu cha
ot tan sult tich Ity dugc tinh bing cach céng don cac tan subt tir trén
ciing cho t6i hang tng véi biéu hién ta mudn tinh tin subt tl’cT/.

ThéngLong

Khuong Trung, Thanh
Tel.: 048587346 , Fax

n, Ha Noi
5636775
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Tan so tich lty

Thoi gian  Tan sb

10-13 3
13-16 14
16-19 23
19-22 12
22-25 8
25-28 4
28-31 1
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Tan so tich lty

Thoi gian  Tansb  Tan subt(%)

10-13 3 4.62
13-16 14 21.54
16-19 23 35.38
19-22 12 18.46
22-25 8 12.31
25-28 4 6.15
28-31 1 1.54
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Tan so tich lty

Thai gian  Tansb  Tan sudt(%) Tan sb tich liy

10-13 3 4.62 3
13-16 14 21.54 17
16-19 23 35.38 40
19-22 12 18.46 52
22-25 8 12.31 60
25-28 4 6.15 64
28-31 1 1.54 65
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Tan so tich lty

Thai gian  Tan sb Tan sudt(%) Tan sb tich liy Tan sut tich liy(%)

10-13 3 4.62 3 4.62
13-16 14 21.54 17 26.16
16-19 23 35.38 40 61.54
19-22 12 18.46 52 80

22-25 8 12.31 60 92.31
25-28 4 6.15 64 98.46
28-31 1 1.54 65 100
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Lap bang tan sb bing R

Trudng hop tap dif liéu can 1ap bang tan s 13 dinh tinh hodc dinh lugng
nhung s6 cac biéu hién cha tdp dif liéu khéng nhiéu, ta |4p bang tan
s6,bang tan suit, bang tan sb tich liiy bang lénh sau

table(x) bang tan sb
prop.table(table(x)) bang tan sult
cumsum(table(x)) bang tan sb tich iy

cumsum(prop.table(table(x))) bang tan sb tich liy

Trong dé
x: vecto di liéu J

Khuong Trung, Thanh Xuan, Ha Noi
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Lap bang tan sb bing R

Trong vi du vé tap dif lidu s6 hop sita ban trong mdt thang cha ctra hang.

9 10 9 11 10 11 12 12
10 11 10 9 11 9 12 11
9 12 10 9 12 10 11
11 12 11 10 12 10 11

Béang: S lugng hop sita ban trong 30 ngay

Viée 1ap bang tan sé cho tap dif liéu dudc tién hanh nhu sau

1Th

huong Trung,
Tel.: 048587346

Long

uan, Ha Noi
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Lap bang tan sb bing R

> SoHopSua=c(9,10,9,11,...) # nhap dir liéu vao vecto tén SoHopSu
> table (SoHopSua) # lap bang tan sb
SoHopSua

9 10 11 12
6 8 9 7
> prop.table(table(SoHopSua))  # lap bang tan sult
SoHopSua

9 10 11 12
0.2000000 0.2666667 0.3000000 0.2333333

Long

.|L| Th

huong Trung,
Tel.: 048587346

uan, Ha Noi
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Lap bang tan sb bing R

> cumsum(table (SoHopSua)) # 1ap bang tan sb tich liy

9 10 11 12

6 14 23 30

> bang=prop.table(table(SoHopSua))

> cumsum(bang) # lap bang tan sut tich liiy
9 10 11 12

0.2000000 0.4666667 0.7666667 1.0000000

Long

.|L| Th
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Lap bang tan sb bing R

Khi tap dit liéu dinh lugng ma cac quan sat cé nhiéu bidu hién khac nhau,
truée khi 13p bang tan sb ta tién hanh phan t6 ban 1énh sau

cut (x, breaks, right=TRUE, include.lowest=FALSE) J
Trong dé
X: vécto dir liéu
breaks: 3 mét vects gém cac diém chia t6 hoic mot sb cho
biét sb t8 can chia
right: TRUE (FALSE) néu céc t6 c6 dang (a,b] ([a, b))
include.lowest: TRUE (FALSE) dua gis tri nhd nhit (I6n nhAt) vao t8
dau tién (cubi ciing) khi right=T (right=F)

v

L ThéngLong
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Lap bang tan sb bing R

Sau khi chia t8 ta c6 thé 1ap bang tin sb (phan t8) tuong tu nhu trudng
hop trén.

Véi m3u dif liéu thsi gian thanh todn clia 65 héa don ta thuc hién Iap
bang tan s& nhu sau

22 29 16 15 18 17 12 13 17 16 15
19 17 10 21 15 14 17 18 12 20 14
16 15 16 20 22 14 25 19 23 15 19
18 23 22 16 16 19 13 18 24 24 26
13 18 17 15 24 15 17 14 18 17 21

16 21 25 19 20 27 16 17 16 21
1 ThangLong
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Lap bang tan sb bing R

> HoaDon=c(22,29,16,15,...) # nhap dit liéu
> ChiaTo=cut (HoaDon,breaks=seq(10,31,3) ,right=F)
# chia té tap dir liéu

> table(ChiaTo) # 1ap bang tan sb
ChiaTo
[10,13) [13,16) [16,19) [19,22) [22,25) [25,28) [28,31)
3 14 23 12 8 4 1
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N&i dung trinh bay

(2 ) Biéu db mé ta hinh dang phan phéi cda tap dit lidu
@ Biéu d6 than va 14

| § P
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Bi€u db than va l4 (Stem and leaf)

Biéu dd than va 13 13 loai biéu db ducc John Tukey, mét nha théng ké
phat trién va s dung vao ndm 1977. N6 la loai biéu d6 tién Igi dé trinh
bay dit liéu, va cé thé st dung dé 13p bang tan so cho tap dir liéu.
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Bi€u db than va l4 (Stem and leaf)

Vidu: DE tim hiéu luong x3ng tiéu thu cda nhiing chiéc xe méi san xuét
tai mdt nha mdy, ngudi ta chon ra 49 chiéc xe va ghi lai lugng xdng tiéu
thu trén 500 km nhu sau:

30.8 309 320 323 326
31.7 304 314 327 314
301 325 308 31.2 3138
316 303 328 30.6 319
321 313 320 31.7 3238
333 321 315 314 315
313 325 324 322 316
31.0 31.8 31.0 315 306
320 304 29.8 31.7 322
324 305 31.1 306

Bang: M3u 49 lugng xang tiéu thu 1 Thinglong

Khuong Trung, Thanh Xuan, Ha Noi
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Biéu do6 than va |3

Céc gié tri trong m3u n3m giifa 29.8 va 33.3. Ta |4y cac sb
29,30, 31,32,33 1am "than", chiing ducc biéu dién & bén trai mdt cdt:

29
30
31
32
33
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Biéu do6 than va |3

Cac chit sb sau diu phay dugc ghi bén phai trén dong ciia than tuong dng

va tao thanh cac "I4"

29
30
31
32
33

8

13445666889
00123344455566777889
0001122344556788

3

Bang: Biéu di&n than va 14 clia 49 lugng x3ng

Long

1Th
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Biéu do6 than va |3

Néu sb 13 trén than qua dai ta c6 thé tich than d6 thanh hai than trong
dé céc |14 dugc téch giita s6 4 va so 5.

29
30
30
31
31
32
32
33

8

1344
5666889
001233444
55566777889
0001122344
556788

3
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Biéu do6 than va |3

@ Xac dinh don vi sit dung cho "than" va "I3" sao cho s6 "than" nim
gilra 5 va 20.
@ D3t cac "than" doc theo m6t ¢dt, do 16n ting dan tir trén xuéng.
i&n cac "4 " cla than ng (ng. Cac "I4" nén chi cé médt chif sb
Q@b SER than tuong dng. Cac "1a" h t chir
(néu can thi lam tron).

Q S3p xép cac 14 theo thit tu ting dan dé I6n.
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Bi€u db than va l4 (Stem and leaf)

© Biéu db than va 15 biéu di&n hinh dang phan phéi cla tap dit liéu
(b3ng phing hay khéng, déi xitng hay nghiéng phai hay nghiéng
trdi...), va st dung thich hgp khi tép dit liéu c6 khong nhiéu quan sat.

Q Mbt sb uu diém ndi bat: d& xay dung; dif liéu thé c6 thé khdi phuc tir
biéu do, cac quan sat ducc sip xép mach lac.
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V& biéu dé than va I3 trong R

Bidu dd than va 14 ducc v& trong R bing lénh

stem(x, scale=1) J
Trong dé

X: vécto dir liéu

scale: diéu khién sb than cia biéu dd, scale=2 thi biéu db c6

s6 than glp 2 1an so véi mic dinh
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N&i dung trinh bay

(2 ) Biéu db mé ta hinh dang phan phéi cda tap dit lidu

X
A

@ Biéu db tan sb

| § P
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Biéu db tan sb (Histogram)

Biéu db than va |4 trén day 1a mét cich biéu didn di lieu ma cho ta thiy
dugc phan phdi (su phan bd) ctia clia cic quan sét trong tap dif lidu. Dbi
véi tap dit liéu cé nhiéu quan sat, viéc biéu di&n b??mg biéu dd than va 14
tré nén khé khin. Trong trudng hop dé sau khi tém tit dif lidu trong bang
tan sb, ngudi ta dung biéu db tan s dé bicu didn dir [iu mét cach truc
quan ddng thdi phan anh dugc hinh déng cta phan phéi.

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346, Fax.: 04.5636775
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Biéu db tan sb (Histogram)

Biéu db than va |4 trén day 1a mét cich biéu didn di lieu ma cho ta thiy
dugc phan phdi (su phan bd) ctia clia cic quan sét trong tap dif lidu. Dbi
véi tap dit liéu cé nhiéu quan sat, viéc biéu di&n b??mg biéu dd than va 14
tré nén khé khin. Trong trudng hop dé sau khi tém tit dif lidu trong bang
tan sb, ngudi ta dung biéu db tan s dé bicu didn dir [iu mét cach truc
quan ddng thdi phan anh dugc hinh déng cta phan phéi.

Khi vé loai bicu dd nay truc ngang bicu didn cac t8 dif lidu, con truc ding
biéu dién tan so hay tan suat cla t6 tudng Ung.
1 ThéngLong
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(Histogram)

Sau day |13 bigu dd tin s clia tap 65 quan sit vé thdi gian thanh toén sau
khi d3 c6 bang phan phoi tan s6.

Bieu do tan so Bieu do tan suat
&9 24
e 4
B
2
a | B
8 ]
£ g g
8
s
od
g
3
r T T T T 1 r T T T T 1
10 15 20 25 30 35 10 15 20 25 30 35
Thoi gian Thoi gian
o
e 1nangLuil
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Biéu db tan sb (Histogram)

Bidu dé tin s mang nhiing théng tin sau
© Hinh déng t8ng quat cia dif liéu (chun hay khi-binh phuong,. . .)
@ Phan phbi cha dit lidu 1a dbi ximg hay nghiéng
© D liéu c6 mot hay hai hay da mode
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V& biéu dé tan sb trong R

Biéu dd tan sb duoc vé trong R bing lénh nhu sau

hist(x, breaks=TRUE, right = TRUE, include.lowest = TRUE,
xlab=, ylab=, main=,col=,...) J

Trong dé
X; vecto dit liéu
breaks: xem lénh cut ()
right: xem lénh cut ()
include.lowest: xem lénh cut ()
xlab: tén truc hoanh
ylab: tén truc tung
main: tén biéu db
col: mau sic cha cac thanh trong biéu db

v
- ThangLong

n, Ha Noi
5636775
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Vé biéu do tin so t

I A LA A A x 7 7 ~
Biéu db tan s6 vé mau cic hda don dugc vé nhu sau

| § P
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V& biéu dé tan sb trong R

Biéu dd tin s& v& m3u cic héa don dugc vé nhu sau
hist(HoaDon, breaks=seq(10,31,3), right=F, xlab="Thoi
gian", ylab="Tan so", main= "Bieu do tan so")
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N&i dung trinh bay

(2 ) Biéu db mé ta hinh dang phan phéi cda tap dit lidu

@ Da gidc tan so

| § P
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Da giac tan s6 (Frequency Polygons)

Da giac tan sb 13 loai biéu db tuong tu nhu biéu db tin b, va dic biét
hitu ich khi ta mudn so sanh phan phdi cla hai tdp dif liéu trén cing mot

7
A

biéu d Ngoai cich dung biéu dd tan sb ta con cé thé dung da gisc tin sb
dé biéu didn phan phéi tin sb bing db thi. Da gi4c tin sb dugc vé bing
cach nbi cic trung diém cla doan thing trén dinh cac cot trong bidu dd
tan sb bing nhiing doan thing.

Ngoai ra ta c6 thé thém vao hai diém c6 hoanh dé Ian lugt 13 gi6i han
dudi cha té dau, gidi han trén cia t8 cubi va tung do b3ng 0 dé dd thi
khong cé vé bj treo lo ling.

Da gisc tin sb c6 thé vé riéng hay két hop véi bidu dd tan sb nhu trong

hinh sau.
1 ThéngLong

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346 , Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG)  Bai giang Xac sudt Théng ké va tng dung  Ngay 18 thang 11 nam 2009 43 / 66



Da giac tan so

Bieu do tan so va da giac tan so Da giac tan so
r .
<
o | /
&
o | /
<
o | /
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2 2 5
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10 15 20 25 30 35 10 15 20 25 30
Thoi gian Thoi gian
v
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Da giac tan so

V6i bang tin sb cla tap dif lidu dinh luong khéng phan t6 ta ciing vé da
gidc tan sb b??mg cach noi cac diém ma hoanh dd 1a gié tri cda tip dit liéu
(da xép tang dan) va tung dd 1a tin so tuong (ing.
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Da giac tan so

plot(x, y, type="p", main=, xlab= , ylab=,... ) )
Trong dé
X: vecto cac hoanh do (céac biéu hién clia tap
dir lidu) da x&p theo thir tu ting dan
y: vecto cac tung do (tdn sb tuong dng véi
tirng gia tri cla x)
type: xac dinh kiéu v&: dang diém "p", dang doan

thdng "1", dang ca diém va dudng thing
"b", dang cac thanh dding "h", dang bic
thang "s", ,

main, xlab, xem hist.

ylab:

v

)
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M6 ta dir liéu dinh tinh

Dé biéu didn truc quan dit liéu dinh tinh ta st dung dd thi tron (pie
chart), db thi thanh (bar chart) trén co sé dif liéu di dugc tém tét trong
bang tan sb.
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N&i dung trinh bay

© Mo ta dit lieu dinh tinh
e Biéu do tron
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Bi€u db tron (Pie Chart)

Trong db thi tron, dién tich hinh tron dudc chia thanh nhiéu phan hinh
quat, dién tich ting phén nay tuong (ng véi ty 1& phan loai ma né dai dién
trong toan thé.
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Bi€u db tron (Pie Chart)

Trong db thi tron, dién tich hinh tron dudc chia thanh nhiéu phan hinh
quat, dién tich ting phén nay tuong (ng véi ty 1& phan loai ma né dai dién
trong toan thé.

Vi du: Ning luong dién clia mdt qubc gia dudc san xubt tir than déa
chiém 55%, tir n3ng lugng hat nhan chiém 22%, tir khi ga tu nhién chiém
11%, tir thuy dién chiém 10%, tir ddu hoa chiém 2%. Théng tin ndy cé
thé minh hoa bing biéu dé tron nhu sau
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Bi€u db tron (Pie Chart)

Ngudn nguyén liéu

Ty 18

than da
55%)

Than da

Ning lugng hat nhan
Khi ga tu nhién
Thuy dién

Dau hoa

55%
22%
11%
10%

2%

dau hoa
2%

thuy dien
10%

nang luong hat nhagn khi ga tu nhien
11%

v

) ThingLong
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V& biéu db tron bing R

pie(x, labels = names(x), col = , main = , ...) J
Trong dé
X mot vector nhitng sb thuc khong 4m xac dinh dién
tich cac hinh quat
labels: mét vector nhiing xau chif cho biét tén cac hinh
quat
col: mau sic cac hinh quat
main: xem hist
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N&i dung trinh bay

© Mo ta dit lieu dinh tinh
e Biéu dd thanh
“'I'héingLongr
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Biéu db thanh (Bar Chart)

D4 thi thanh mé t3 tan sb hay ty [& mbi phan loai theo chiéu dai ca
thanh. Ta c6 thé dung db thi thanh ding hodc ngang.

Vidu: Trong sb6 100 céng ty ting trudng nhanh nhit cia My n3m 1998
c6 22 cdng ty ndng luong, 20 cdng ty cdng nghiép, 10 cdng ty ban Ié, 8
cbng ty cham séc stic khde, 5 cdng ty tai chinh, 26 cbng ty cong nghé, va
9 cbng ty thudc cac linh vuc khic.

Vay ta c¢6 bang tan sb

Coéng ty Tan s6
Nang lugng 22
Coéng nghiép 20
Ban 1é 10
Cham séc SK 8
Tai chinh 5
Coéng nghé 26 1
Linh vuc khac 9 o e hangtong
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Biéu db thanh (Bar Chart)

do thi thanh
0 _
& = energy
industrial
o _| retail
o health care
®  financial
w m technology
= other
o
N -
O -
1 2 3 4 5 6 7
v
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V& biéu dé thanh bing R

~
©
= energy
® industrial
retail
- | | health care
= financial
™ | | = technology
= other
o | |

o
o

10 15 20 25

v

N mang.ung
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V& biéu dé thanh bing R

barplot (height, names.arg = , horiz = FALSE, col = , main =
, xlab = , ylab = , ...) )
Trong dé
height mét vector (hoic mdt ma trin) nhiing
gia tri xac dinh dd dai cac thanh
names.arg: mot vector nhitng xau chit cho biét
tén viét dudi cac thanh
horiz: FALSE/TRUE tuong tng véi db thi
thanh ding/ngang
col: mau sic cac thanh
main, xlab, ylab: xem hist

v,

- ThangLong
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N&i dung trinh bay

© Mo ta dit lieu dinh tinh

o Biéu dd Pareto
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Biéu dd Pareto

Biéu db Pareto 13 mét loai dd thi thanh ding dic biét trong dé théng tin
vé cic quan sit dugc phan loai va dua 1&n d6 thi theo thi ty gidm dan
cla cac tan so két hgp véi da gidc tan sé tich liy.
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Biéu dd Pareto

Tai mét nha mdy san xut chai nhua dung dung bo ngudi ta phai loai di
mot s& vi kém chit lugng. Ngudi ta ciing thiy ring nhitng chai nay bi loai
|a do: nhua khéng tbt, may dan nhan lam sai, bac mau, d6 day khong
diing, tay cam bi v3, vd mét sb6 nguyén nhan khéc.

Chon 500 chai tir sb chai bi loai, két qua vé nguyén nhan bi loai cia nhitng
chai nay nhu sau:

VAn dé ‘ S6 luong
Bac mau | 32
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Biéu dd Pareto

Tai mét nha mdy san xut chai nhua dung dung bo ngudi ta phai loai di
mot s& vi kém chit lugng. Ngudi ta ciing thiy ring nhitng chai nay bi loai
|a do: nhua khéng tbt, may dan nhan lam sai, bac mau, d6 day khong
diing, tay cam bi v3, vd mét sb6 nguyén nhan khéc.

Chon 500 chai tir sb chai bi loai, két qua vé nguyén nhan bi loai cia nhitng
chai nay nhu sau:

VAn dé ‘ S6 luong
Bac mau 32
D& day khéng ding 117
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Biéu dd Pareto

Tai mét nha mdy san xut chai nhua dung dung bo ngudi ta phai loai di
mot s& vi kém chit lugng. Ngudi ta ciing thiy ring nhitng chai nay bi loai
|a do: nhua khéng tbt, may dan nhan lam sai, bac mau, d6 day khong
diing, tay cam bi v3, vd mét sb6 nguyén nhan khéc.

Chon 500 chai tir sb chai bi loai, két qua vé nguyén nhan bi loai cia nhitng
chai nay nhu sau:

VAn dé S6 luong
Bac mau 32
D& day khéng ding 117
V4 quai 86
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Biéu dd Pareto

Tai mét nha mdy san xut chai nhua dung dung bo ngudi ta phai loai di
mot s& vi kém chit lugng. Ngudi ta ciing thiy ring nhitng chai nay bi loai
|a do: nhua khéng tbt, may dan nhan lam sai, bac mau, d6 day khong
diing, tay cam bi v3, vd mét sb6 nguyén nhan khéc.

Chon 500 chai tir sb chai bi loai, két qua vé nguyén nhan bi loai cia nhitng
chai nay nhu sau:

VAn dé S6 luong
Bac mau 32
D& day khéng ding 117
V4 quai 86
Nhua khéng tbt 221
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Biéu dd Pareto

Tai mét nha mdy san xut chai nhua dung dung bo ngudi ta phai loai di
mot s& vi kém chit lugng. Ngudi ta ciing thiy ring nhitng chai nay bi loai
|a do: nhua khéng tbt, may dan nhan lam sai, bac mau, d6 day khong
diing, tay cam bi v3, vd mét sb6 nguyén nhan khéc.

Chon 500 chai tir sb chai bi loai, két qua vé nguyén nhan bi loai cia nhitng

chai nay nhu sau:

VAn dé S6 luong
Bac mau 32
D& day khéng ding 117
V4 quai 86
Nhua khéng tbt 221
Dén nhén sai 40
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Biéu dd Pareto

Tai mét nha mdy san xut chai nhua dung dung bo ngudi ta phai loai di
mot s& vi kém chit lugng. Ngudi ta ciing thiy ring nhitng chai nay bi loai
|a do: nhua khéng tbt, may dan nhan lam sai, bac mau, d6 day khong
diing, tay cam bi v3, vd mét sb6 nguyén nhan khéc.

Chon 500 chai tir sb chai bi loai, két qua vé nguyén nhan bi loai cia nhitng

chai nay nhu sau:

VAn dé S6 luong
Bac mau 32
D& day khéng ding 117
V4 quai 86
Nhua khéng tbt 221
Dén nhén sai 40

Khéc
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ThéngLong

Khuong Trung, Thanh Xuan, Ha N6i
Tel.: 048587346 , Fax.: 04.5636775

Phan Thanh Héng (DH THANG LONG)  Bai giang Xac sudt Théng ké va tng dung  Ngay 18 thang 11 nam 2009 59 / 66



Biéu dd Pareto
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? \

Biéu do6 tan xa (Scatter diagram)

Phuong phap téng ké thudng duoc dung dé nghién ctu va dinh luong méi
quan hé giita cic bién. Tir d6 mbd t3, du doan va didu khién mot bién goi
|3 bién phu thudc (ky hiéu 13 7). Viéc ndy dugc thuc hién bing céch lién
hé y véi mét hay nhiéu bién khac dugc goi la cac bién déc lap. Mot
phucong phép dudc st dung 13 phan tich hdi quy. Phuong phép nay dua ra
mét phuang trinh lién hé y véi céc bién doc |ap. Phuong phép nay sé dugc
gidi thiéu & nhiing chuong sau. Trong muc nay ta sé dung mét cach don
gian 13 dd thi d€ xem xét mbi quan hé gida cac bién.
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Dung biéu dd tin xa nghién ctu mbi quan hé giita hai bién

Vi du: Tai mét nha may san xudt mét chit héa hoc ngudi ta nhan thiy
c6 mbi quan hé giita dd nhét cda san phé‘;m san xult ra véi lugng chét
XB-135 dugc dung trong qué trinh san xuit. D& tim hiéu v& mbi quan hé
ndy, ngudi ta chon ra 24 mé san pham, lugng XB-135 diing trong tiing mé
v d6 nhét clia s3n pham nhu sau
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Dung biéu dd tin xa nghién ctu mbi quan hé giita hai bién

Lugng XB-135 D6 nhét  Lugng XB-135 D6 nhét

10 31.76 11.2 32.93
10 31.91 11.2 33.19
10.2 32.02 11.4 33.35
10.2 31.85 11.4 32.76
10.4 32.17 11.6 33.33
10.4 32.3 11.6 33.19
10.6 32.6 11.8 32.28
10.6 32.15 11.8 35.57
10.8 32.52 12 33.60
10.8 32.46 12 33.43
11 32.41 12.2 33.91

11 32.77 12.2 33.76t
ThangLong
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Dung biéu dd tin xa nghién ctu mbi quan hé giita hai bién

Do nhot

T T T T T
10.0 105 11.0 115 12.0

Luong XB-135
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Dung biéu dd tin xa nghién ctu mbi quan hé giita hai bién

Nhin vao dd thi ta thiy cac diém trén dd thi phan b xung quanh mot
dudng th3ng va ta ndi cé6 mbi quan hé tuyén tinh giita d6 nhét (y) cia san
pham va luong XB-135 (). Ta ciing thiy ring dudng thing néi trén c6
hudng di 1&n, nhu vay giita hai dai luong c6 mbi quan hé dong bién.
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V& biéu dé tin xa trong R

plot(x, y, xlab = , ylab =, main = , ...) J
Trong dé
x mot vector nhitng gia tri biéu di&n trén truc
hoanh
y: mét vector nhitng gia tri biéu di&n trén truc
tung
main, xlab, xem hist ()
ylab:
w
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