THONG D (KC107)

B6 mon K§ Thuat Xay Duwng
Khoa C6ng Nghé, Trwong Pai Hoc Can Tho
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o uHwNH

Phép do cac vi tri trung tam (Measures of Central Location)

Phép do cac bién dong (Measures of Variability)
Qui tac thuc nghiém

Vi tri trong doi (Measures of Relative Standing)
Bi€u d6 hdp (Box Plot)

Phép do dir liéu nhom (Approximating Descriptive Measures for
grouped Data)

Phép do su lién hgp (Measures of Association)

Ding Thé Gia, BM Ky thust xdy dung. BH Cn Tho

Ding Thé Gia, BM Ky thust xéy dung. BH Can Tho



= Thong thuéong chung ta tap trung méi quan
tam vao hai van deé cda phép do cac vi tri
trung tam:
« Do diém trung tdm cda dit liéu (trung binh).
« Do su phan tan (dispersion) ctia dit liéu quanh gia
tri trung binh.

Diém trung tam cha dir liéu phan anh vj tri
cua tat ca cac diém dir liéu thyec té.

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

= Thong thwerng ching ta tap trung méi quan
tam vao hai van dé cta phép do cac vi tri
trung tam:
« Do diém trung tdm cda dit liéu (trung binh).

« Do sy phan tan (dispersion) cta dit liéu quanh gia
tri trung bil Nhung néu di ligu the ba xut hien phia tréi,
no s& “kéo” diém trung tam vé bén trai.

N&u di liéu thir ba nam ngay vi tri trung tam,
diém trung tam s& khong thay déi

Véi1 diémdirliéu,  Véi2 au iieu, alem rung @am se

diém trung tdm ndm  nam vj tri gitta (nhdm phan anh

ngay vi tri dt liéu vi tri ctia ca hai diém dir liéu).

——

Déng Thé Gia, BM Ky thuat xay dyng. BH Can Tho

= Trung binh sé hoc (Arithmetic Mean)
« Day la phép do vij tri trung tdm phao bién nhat

M _ Sum of the measurements
Number of measurements

TB téng thé

Kich thwdc mau Kich thuéc tong thé

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

* Vidu1
Trung binh ctia mau c6 6 di liéu 7, 3, 9, -2, 4, 6 dwoc tinh béi
MoK T s e e -2 04 e
6 6
* Vidu 2
Gia str c6 mot hoa don tién dién (téng thé). Trung binh téng thé 1a

X=

= 4.5

20 -
200 200

43.59

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'
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s Vidu3

Khi nhiéu dir liéu co clng gia tri, cac dir liéu co thé dwoc gop lai
thanh bang tan suat.

Gia sl s6 lao dong tré em trong mot nhom lao déng (mau)

gém 16 (kich thude) ngudi nhu sau:

SO TREEM
SO LAO DONG

0 2 3
3 7 2

1
4

16 nguoi lao déng

< % m0)+4(1)+7(2)+2(3) b

16+ 16 16 ek

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

* Trung vi (Median)

« Trung vi cia mét nhom dir liéu la gia tri nam gitra
khi dir lieu dugc sap xép theo thir tu do lom.

Vidu 4

Lwong cta 7 nguoi lao déng (don vi Gia s&r mot ngu i lao dong nhan lwong
trieu dong): 28, 60, 26, 32, 30, 26, 29. 31 triéu VND duoc thém vao nhém trén.
Tim trung vi cGa luwong Tim trung vi cda lwong.

S8 lwgt quan sat 1a sé 18 S6 lwgt quan sat |a s6 chan
Trudc tién, x&p luoffi theo thir tu tang dan Trurde tién, xé&p lwong
Sau do tim gia tri ng chinh gitra Sau do tim gia tri nam chinh gitra
26,26,28,29,30,32,60 26,26,28,29, 29.5,30,31,32,60

C6 2 gia trj nam gitra!

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

= Gia tri thworng gap (Mode)
« Gia tri thwong gap la gia tri suat hién véi tan suat
I&n nhat (xuat hién nhiéu [an nhat).
« Nhom dir liéu c6 thé co mét GTTG (hodc nhom TG),
hoac nhiéu GTTG.

; 3 5 Vi dit liéu nhém lon,
| Nnom thurong g: nhom TG thuong
dugc dung hon
GTTG.
o Vidub

¢ Nha quan ly cta cla hiéu quan an nam quan sat thay
size cGa nhirng that lung (inches) duoc ban ngay hom
qua la: 31, 34, 36, 33, 28, 34, 30, 34, 32, 40.

+ Gia tri thwong gap cta nhom dir liéu la 34 in.

Thong tin nay c6 vé hitu ich
(vi dy, cho truong hop thiét ké
mdi hogc nhap thém hang vé
kho), hon la gia tri trung vi 33.5
hay gia tri binh quan 33.2

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'
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* Vidu 6

Thay gido day mon TKUD muén béo cao két qua thi gitra ky
caa 100 sinh vién. Sé liéu nhu trong bang sau (file XM04-06).
Tim gia tri binh quéan, trung vi, & GTTG? cho biét ching mo ta

thong tin gi? Gi4 trj binh quan cung cép thong tin vé
Warks trinh dé téng thé cta Iép. Co thé xem
nhu mét cong cu dé so sanh véi
{Mean 73.98, | Trung vj chi ra rang c6 . s6 sinh vién
sandard Error 21502183 | gugi iém 81 va % 6 sinh vién dat
Mode 84 trén 81.
Standard Deviation ~ 21.502163 ~ . o dit liéu chat
sarvl Vrnce 402345 Kt qua Excel_ e (ABG, )
Skewness -1.073098 tansua or are omeé duwoc tinh toan.
Range 89| | Khido GTTG la phép do hop ly.
Minimum 1
Maximum 100
gg[?m 7?8(8) Daing Thé Gia, BM K thuat xay dung. BH Can Tho

= Biéu do tan suat Excel (Histogram)

Biéu d6 tan suat nghién ve trai

Frequency

Bin Frequency
10 0
20 3
30 2 30
40 6
50 6
60 5
70 10
80 16
90 28
100 24
More 0

Nhom thuong gap (Modal class)

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

1/21/2019

= M&i quan hé giira Mean, Median, va Mode

= Né&u mot phan phai doi xing, mean, median va
mode sé trung nhau

= Néu mot phan phai bat déi xirng, va nghiéng
(d6 xién) veé trai hay phai, 3 gia tri trén sé khac

nhau.

/
;

74

Phan phéi xién dwcng/@

Mode'

Mean

Median Dang Thé Gia, BM Ky thuat xay dwng. BH Can Tho

= M&i quan hé giira Mean, Median va Mode

= Né&u mot phan phai doi xding, mean, median va
mode sé trung nhau

= Néu mot phan phai bat déi xirng, va nghiéng
vé trai hay phai, 3 gia tri trén s& khac nhau.

Phan phéi xién dwong Phan phai xién am

/
;

Mode

Mean Mean| ! IMode

Median Median



= Binh quan hinh hoc

. Dayla i S the e saeaze ke
growth r Rs = Y+R)(1+R,)..(14R,) 1

« Goi R; la suét thu lgi (Iﬁ) trong namii (i=1,2...,n).

Binh quén hinh har elia car nAm R RZ’ ---!Rn la
hiing s6 R, ¢ N duoc chon sao chon ial §oq gy gy

2 ~ 97 doan sé cho clng két qua.
nam tha n.

g (average

. L, “ Néu suat thu lgi 1a R, cho tat ca
Suat thu lgi cia n nam duoc L v 9 .

ey A . cac nam, suat thu lgi trung binh
xac dinh bang cong thire

s8 duoc tinh bdi (1+Rg)“
(1+R)(1+R,)..(1+R,) |= (1+Rg)n

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

o Vidu7

¢ Doanh thu 3 nam tréc ctia mot doanh nghiép la
$1,000,000

¢ Doanh thu tang hang nam 20%, 10%, -5%.
+ Tim binh quan hinh hoc murc tang ctia doanh thu.
« Giai
+ Goi Rg |a binh quan hinh hoc
(1#R)3 = (1+.2)(1+.1)(1-.05)= 1.2540
Vivay,
R, = %/(1'+.2)(1+.1)(1—.05) —1=.0784, or 7.84%.

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho
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Measures of Variability
(Look beyond the average)

Ding Thé Gia, BM Ky thust xay dung. BH Cin Tho

= Cac phép do vi tri trung tam khong mo ta du'o'c
toan bé cau chuyén vé phan phéi.

= Van con nhirng thac mac chua duworc tra 1oi:

Dién hinh cda gia tri binh quan cda
toan bo dir lieu sé nhu thé nao?

hoac la

Du liéu trai réng bao xa quanh gia trj binh quan?

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'



Quan sat hai bd dir liéu

Dir liéu bién dong thap

Gia tri binh quan dai dién twong
dai tét cho toan bo dir liéu.

Dir liéu bién déng cao

|:| D Dit ligu trugc day, ...

... gior thay déi thanh
R CE A e |

Cung mot gia tri binh qyuén,
nhung khong con mo ta tét cho
toan bo dir lieu nhu trude.

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

= Khoang gia tri
« Khoang gia tri cua bo dir liéu la sy chénh léch clia
gia tri Ion nhat va gia tri nhé nhat.

Xaq !
' Tuy nhién, cac di liéu trai ra nhu thé nao?

Sudrald

Khoan

« Kha Khoanggia
cug

S6 liéu nhé nhat Sé liéu lon nhat

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

* Phuong sai/D6 léch quan phwong
« Phép do phan tan nay phan anh gia trj cda tat ca cac sé
liéu.
« Phuong sai ctia mét téng thé cia N s6 liéu x4, X,,...,Xy €O
gia tri binh quan p dugc xac dinh bang
2 N (6 - )
N

« Phuong sai ciia mét mau cta n s6 liéu X, X,, ...,X, €O gia
tri binh quan X duoc xac dinh bang

n 7\2
2 Ziq(Xi—X)
sf=—1———
n _1 3 oy b apa 2
Xét 2 tong thé nhé: 9-10= -1
Téng thé A: 8,9, 10, 11, 12 11-10= +1
Téng thé B: 4,7, 10,13, 16 8-10=-2
. L 10=
Do vay, gia tri binh quan la chua da. Can mét phép do
vé s phan tan thich hoo véi nhitng quan sat nay. m=0
Thir tinh téng céc Téng dai s8 cac d6 léch
A d0 léch (deviation) déu bing zero, ciing

chua phan anh duoc
879 10 1112 tinh chat phén tan clia

. s ac s8 liéu, do vay ca
Gid tri binh quéan cuia ca hai téng thé déu bang 10... gac 56 I, b Vay can

mot phép do khac.
I
...nhung cac sé liéu cha B phan tan rong hon cua A. 16-10 = +6
B p 1 C 7-10= 3
_4m/‘ 7O 1‘0 V13 % 13-10 = 43
Sum=0

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'
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9-10= -1
11-10= +1
8-10=-2
12-10= +2

Téng binh phuong cac dé léch
la phit hgp dé mo ta su khac biét.

Sum=0
8ng dai s& cac do lech
A déu bang zero, cling

chua phan anh duoc
89 10;%1;'? tinh chat phan tan clia
céc s6 liéu, do vay can
mot phép do khac.

B £ %
s

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

Thir tinh phuong sai cda hai téng thé A& B

g (8=10% +(9-10)2 + (10~10) + (11-10)% + (1210 5
A~ 5 W

5 (4-107 +(7-10) +(10-10)2 + (13-10)2 +(16-10) _
2. 2

18
5

Tai sao phuwong sai dwoc dinh Con nira, téng binh phuwong
nghta la gia tri binh quan cua cac do léch tang gia trj khi sy
binh phwong cac do 1éch? phan tan cdia nhém dir liéu
Tai sao khong dung gié tri téng | | tang 1én!!
binh phwong?

1/21/2019

Bé dir liéu nao phan tan nhiéu hon?

Ta tinh téng binh phwong céac d6 léch cho ca 2 bé dir liéu

D{r liéu B phan tan nhiéu
Tuy nhién, khi tinh toan sai biét cho “tirng” s6 liéu,

sy phan tan cda bo sé liéu s& duwoc “tich Iy’

A | B'T"_|<7

i i
R e 1 e B
Sum, = (1-2)2 +...4(1-224(3-22+_ +(3-2=10 | 0,2 = SumyN = 10/10= 1
51an 51an /
Sumg = (1-3)+ (5-3)2 =8 ——— | 052 = Sumg/N = 8/2 = 4
o Vidu8

+ Tim gia tri binh quan, trung vi, GTTG va phuwong sai cua
dir liéu mau sau (don vi: nam).
34,25,41,1.2,2.8,3.7

. Giai Cong thire rat gon

22X 34+25+41412428+37 177
6 6 6
n 712 n 2
R ie1(Xi —X) b 1 %Xlz_(ziﬂxi) &

n—1 n-1|i= ' n

= [3.4%+2.5%...43.72) - [(17.7)2I6] = 1.075 (n3m)?2

X5 =295

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'



« Do léch tiéu chuan (Standard Deviation) cua dit liéu la
can bac hai ctia phurong sai.
Do léch quan phuong mau :s = \/s_2
D6 léch quin phuong tong thé:c =+ o’

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

o Vidu9

Suat thu loi trong 10 ndm qua cda hai quy twong hd duec cho
nhu bén duwéi. Quy nao c6 mire rairo cao hon?

Quy A: 8.3,-6.2,20.9,-2.7, 33.6,42.9,24.4,5.2, 3.1, 30.05

Quy B: 12.1,-2.8,6.4, 12] Quyj A QuyB
o Giai Mean 16{Mean 12
i 7 A 1%y, |Standard Error 5.295|Standard Error 3.152
Bang il be.n g lay Median 14.6|Median 11.75
tir MS Excel (file Xm04-10) |Mode #N/A [Mode #N/A

Standard Deviation  16.74|Standard Deviation  9.969

Sample Variance ~ 280.3|Sample Variance ~ 99.37

Quy Adugce xem la rdiro Kurtosis -1.34|Kurtosis -0.46
Y Al AA A 2 Skewness 0.217|Skewness 0.107

h,ofn vi ¢ do léch chuan Range 494|Renge 06
I&n hon Minimurn -6.2|Minimum 28
Maximum 42.9|Maximum 278

Sum 160|Sum 120

Count 10|Count 10

112172019

= Hé s6 bién thién (Coefficient of Variation)

« Hé s6 bién thién (CV), con goi la D léch chuan twong déi
(Relative SD, RSD) la mét dai lwgng théng ké mo ta dung dé
do murc do bién déng clia twong déi caa nhirng tap hop dir
liéu chuwra phan té co gia tri binh quan khac nhau.

« Hé s6 bién thién la ty sé cha dé léch chuan va gia tri binh

U~ o s o LY e S .
d Do léch chuan bang 10 c6 thé xem la lén khi
gia tri binh quan la 100, nhung chi dwegc
xem la vira phai khi gia tri binh quan la 500
« Hé s6 CV ty 1& v&i mirc dé bién déng cua dit lieu. Dung dé:
+ So sénh do phan tan gitra cac hién twong c6 don vi tinh khdc nhau
+ Ho3c giira cac hién tuwgng clng loai nhung 6 sé trung binh khong

ba ng n haU A Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

= Hé sé bién thién (Coefficient of Variation)

« Gilra 2 tap hop dit liéu, tap nao co hé so bién thién Ion
hon la tdp c6 mdre do bién dong Ién hon.

« Hé so bién thién cang cao, thi do phan tan cta lwong bién
cang lan, tinh chat dai dién cta s6 binh quan cang thap va
nguoc lai.

« Trong thuc té, théng ké thuc nghiém da cho rang néu CV
> 40% tinh chat dai bi€u cta s6 binh quan thap.

« Nhuoc diém cha hé s6 bién thién khi dung dé do murc d6
bién dong la néu gia trj binh quan gan 0 thi chi mét bién
dong nho cua gia tri binh quan cling cé thé khién cho hé
s6 nay thay déi lén.

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'



i

o N M O @

Ding Thé Gia, BM Ky thust xdy dung. BH Cn Tho

= D léch chudn dwoc dung dé
« So sanh do bién dong ctia cac phan phéi khac nhau
« MG 2 hinh dang téng quat caa mét phan phéi

= Quy tic thue nghiém: Néu mot mau s6 liéu co
phan phai dang hinh chudng (g0), khoang gia tri

Dang Thé Gia, BM Ky thuat xay dyng. BH Can Tho

1/21/2019

o Vidu10 : :
+ Thoi gian cda 30 cudc goi dwong dai duge mo ta nhuw
hinh v&. Kiém tra quy tac thuc nghiém.

* Giai ; :
Truwdc tién kiém tra liéu bi€u do tan suat cé dang hinh chudng!

10

2 5 8 11 14 17 20 More

Dang Thé Gia, BM Ky Thuat xay ding. BH Can Tho

~+ Tinh gia tri binh quén va dé léch chuan:
Mean = 10.26; SD = 4.29.

+ Kiém tra cac khoang:

(X—s,X+5)=(10.26 - 4.29, 10.26 + 4.29) = (5.97, 14.55)

(X - 25,X + 2s) = (1.68, 18.84)
(X —3s,X + 3s) = (-2.61, 23.13)

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'



= Két luan khac
« Theo quy tac thuc nghiém, khoang 95% dién tich
phia dwéi hinh chu6ng nam trong khoang

(X —2s,x +2s)

tinh gan dung S

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho

= Dinh ly Chebyshev (theorem)

« Cho mét bo dir liéu bat ky va mot sé k (khong nhd
hon 1), ti 1& di liéu nam trong khoang k [an do léch
chuan quanh Mean t6i thiéu la 1-1/k2.

« Dinh Iy nay ding cho moi tap dir ligu v
dang phan phai. :

K Khoang Chebyshev

1 X—sX+s t6i thiu 0% xap xi 68%

2

3

X—2s,X+2s  t6ithidu75%~" / xapxi 95%
X—3s,x+3s  toithiéu 89% xapxi 99.7%

Dang Thé Gia, BM Ky thuat xay dyng. BH Can Tho

Dinh ly Chebyshev

(1-1/k?) diing cho moi
tap dir liéu véi moi
hinh dang phan phéi. &

at least 88.89% ——

\

+——— at least 75% ———

T—3s I-—28 ZT—s T T+s T+2s I+43s
n—30c p—-20 p—o

13 p+o  p+20 p+30

p-ko K p+ko

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

Ding Thé Gia, BM Ky thust xéy dung. BH Can Tho

1/21/2019
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. Gidi [ T phan vi ther ba |

= Phan vi * Xép cac s6 ligu theo ther tur A
« Phan vi p;, ctia b6 dir liéu la gia tri tai do " [2,4,4)5]7,8,10,12, 17,18, 1821} 27, 29, 30|
« Khong qua p% ctia cac dit liéu nhé hon gia trj do S | T s/“\'li“u <
» Khong qué (1-p)% ctia tat ca dit liéu Ién hon gié tri do. ﬁ | T phanvi the nhat | i

* Gia str 600 |a phan vi 78% cua diém GMAT. Khi d6

200 : : 600 - 800

« Phan vj 50%, con goi la T Phan Vi thi nhi, chinh la
s6 trung vi (Median)

<

Dang Thé Gia, BM Ky thuat xay dwng. BH Can Tho Dang Thé Gia, BM Ky thuat xay dwng. BH Can Tho

+ Thap phan vi th nht (First [lower]decile) = 10% ]
« Tt phan vi thi nhat (First [lowerjquartile, Q,) = 25% e
* T phan vi thi nhi (Second [middle]quartile,Q,) =50% =
+ Tar phan vi tha ba (Third [upper]quartile, Q,) =75% e ——————————————————————————————
» Thap phan vi th chin (Ninth [upper]decile) = 90% R
. Vidu 11 \3/'

Tim t& phén vi cta tap dir liéu sau
7,18,12,17,29,18,4,27,30,2,4,10,21,5,8

Dang Thé Gia, BM Ky thuét xay dung. BH ?én Tho Pang Thé Gia, BM Ky thuat xay dung. BH Can Tho
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La dang mo ta bang hinh cho céc phép do mo ta
cha yéu cuda tap sé liéu

« L -giatrilén nhat cd

a qA lidi

« Q3 -t& phan vj trén

« Q2 - trung vi

o Q1-1t& phén vi dudi
« S -giatri nhd nhat c{

Khi c6 cac gia tri ngoai bién,
can phai diéu chinh biéu do
hép téng quat nay.

Xem vi du phia sau.

e S——

S Q Q,

Q; L

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

= Cac kiéu “rau” cua Biéu doé hop

« Tai thiéu va téi da cta tat ca cac dir lieu (t6ng quat)

« M&c thap nhat van con trong vong 1,5*IQR cua t& phan vi
duwdi, va méc cao nhat van con trong vong 1,5*IQR cua ti
phan vi trén (thuong duoc goi la biéu d6 hép Tukey, hay

John W. Tukey)

« Mot do léch chuan trén va dudi gia tri binh quan

e 9% va 91%
o 2% va 98%

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

« Vidu 12 - Diéu chinh khi c6 gia tri ngoai bién
+ Ta c6 bang s6 liéu mo ta ti 1é CO, binh quén dau nguoi cda 8
quéc gia dong dan sé nhat thé gigi nhu sau

- Giai

Quéc Gia CO2/dau nguoi
China 4.9
India 1.4
The US 18.9
Indonesia 1.8
Brazil 1.9
Pakistan 0.9
Russia 10.8
Bangladesh 0.3 R

+ Trudc khi vé& boxplot, ta tinh toan cac tham sé sau:

- Min=0.3

- Q1=1.275

— Trung vi = 1.85

- Q3=6.375

- Max=18.9

- IQR=Q3-Q1=51

- Lower =Q1-1.5*IQR = -6.375
— Upper = Q3 + 1.5*IQR = 14.025

+ Do tréi gitra (Interquartile Range, IQR = Q3 - Q1)
¢ Tur Lower va Upper, ta suy ra US = 18.9 la mét gia trj ngoai
bién co thé va s& khong duoc tinh khi v& rau cda biéu dé hop.

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

1/21/2019
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o Vidu 13 - diém GMAT
+ /& biéu d6 hop cho dir liéu vé diém GMAT cua 200 sinh
vién (file Xm04-12)

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

S oA B A L
410 530 560 590 700

Khoang trai (Fences) ={Q-1.5(IQR), Q;+1.5(IQR} = :

Céc gia tri ngoai bién (outliers) 1 700 va 410.

Do vay, hai “rau” sé dei dén 2 ranh gi¢i méi (440, 670),
chir khong phai dén gia tri ngoai bién (410 and 700).

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

410

e 670
® ° "o
580 560 590 700
' 25% 50% 25% ;

« Dién giai két qua tir biéu dd hop
+ Ph6 diém GMAT trai tir 410 dén 700.
+ Mét nira s6 diém thap hon 650, va mét nira trén 650.
* M6t nira s6 diém nam trong khoang 530 va 590.
+ Mét phan tu s6 diém thap hon 530 va % s& diém trén 590.

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

—— :

R TR L
410 530 560 590 700
25% 50% 25%

Phan phéi theo cac phan vi la khéng déi xirng -> Nghiéng duong

50%

25% 25%

51

Bang Thé Gia, BM Ky thuat xay dung. Dgcén Tho
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= Cac vj tri twong d&i cia ham mat dé phan phai chuan

IQR
Q1 Q3
Q1—15=IQR Q3+15=IQR
Median
r v v T T T .
—4c -3z —2c —1z 0z 1z 20 3o Er
—2.6985 —0.6745¢ 0.67455 26985
—4c -3z 3o 4

T, 3PHCinTho

= Bién thé ctia Biéu dd hop

Traditional Box Plot Notched Box Plot
S 8 4
bE — i —_—
(=3 ¥ =3 f}
@ 7 L o ® 7 ¥ o
N E- = El E- —
' —— ' —
& it 25 —_
F F 1
° °
= | = ]
g &
= T T = T T
Group 1 Group 2 Group 1 Group 2

Variable Width Box Plot

Variable Width Notched Box Plot

= o
S 8 4
- —_— = J—
2 P s d
2 2 N
= s = =
I = ol N =
< g 4
° °
a8 =
= -
T T T T ¥
Group 1 Group 2 Group 1 Group 2 dyng. BH (.)an Tho

Ding Thé Gia, BM Ky thust xay dung. BH Cin Tho

-_Xé'p' xi phép do mo ta can thiét trbng 25

trwong hop sau:
« Khiviéc xap xi la can thiét,
« Khi chi co dix lieu nhém thir cap.

S6 lwgng nhém

n= f1+f2+...+ fk

fim; 1a gia tri twong
dwong xap xi cta
s6 liéu nhom i

BM K thuat xay dyng. BH Can Tho'

1/21/2019
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o Vidu 14
* X&p xi gia tri binh quan va dé léch chuan cua dé dai cac

cUbC goi tr di idu dang tan sUst = Hai phép do mé ta quan hé tuyén tinh giira

hai bién dwegrc biéu dién trén so’ d6 phén tan

(scatter diagram).
Class  Class Frequency Midpoint
- 24fm 3120 D e ¢ fm fm o : . o e Al
X= 2?;()”\ =T=104 1' *2*“;”5 T )725 ~« Hiép phuong sai (Co-variance) — Liéu cac bién nay
=N 563'10”2':65 . bién thién theo md hinh nao khong?
k 2 x=10.26 and s® =18.40 <0 : 55
2 {iﬂmf _ (X4 fm) } _ - . : « Hé s6 twong quan (Correlation coefficient) — Quan
n—1|= n 2 185 370 6845 hé tuyén tinh gitta cac bién manh nhu thé nao?
2 n=30 3120 37515
i 3,751.5— 312 =17.47
29 30 :
Dang Thé Gia, gM Ky thuat xay dung. BH (.:é" Tho ? DPang Thé Gia, BM Ky thuat xay dung. BH Can Tho

= Hiép phwong sai (Co-variance)

By by la gié trj binh quan cua céc bién X va Y

N I3 s6 phan tir trong téng thé  n'la kich thudc mau.

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

Dang Thé Gia, BM Ky thuét xay dyng. BH Cén Tho

1R



= Néu hai bién di chuyén theo cuing “
hwéng (cung tang hogc cung giam), | «“/:ng,v)w
hiép phuong sai ¢é gia tri duong
lom.

= Né&u hai bién khong co6 quan hé,
hiép phuong sai gan vai zero.

° ._lHoéc

COV(X,Y)=0

= Né&u hai bién di chuyén theo 2

hudng (mot tang, mot giam), hiép \\
phuwong sai c6 gid trj am I6n. GOV Y)<0

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

= Hé sé twong quan (coefficient of correlation)

XY
Hé s6 tuong quan tong thé: p = corx.y)
0.0,
XY
HE s6 tuong quan mau: r = covX,Y)
5.5,

« Hé sé nay tra loi cau hoéi méi quan hé tuyén tinh gitra
X va Y manh nhu thé nao.

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

+1  Quan hé tuyén tinh dwrong manh

p hodc r = 0 Khéng quan hé tuyén tinh

-1 Quan hé tuyén tinh &m manh

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

= Né&u hai bién quan hé dwong manh, hé s6
twong quan gan véi +1 (quan hé tuyén tinh
dwong manh).

= NE&u hai bién quan hé &m manh, hé sé twong
quan gan vai -1 (quan hé tuyén tinh am manh).

= Khong quan hé theo duong thang, hé sé twong
quan gan gia trj 0.

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

112172019
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= Cac cong thire rat gon

Congthuc
2 X 2 V)

2 (=X =) =2 Xy, -
2 (ZL x)z

n

n

ll(x x) llx

Ding Thé Gia, BM K thuat xay ding. BH C&n Tho

+ Tinh hiép phwong sai va hé s6 twong quan dé xem liéu
chi phi quang cao va doanh thu lién quan v&i nhau nhuw
thé nao?

Advert Sales
1 30
40
40
50
35
50
35
25

NN PO W

Ding Thé Gia, BM K thuat xay dyng. BH Can Tho

+ Thuyrc hién cac bang tinh bén duéi

Month

Xy

X2

y2  |cov(X,Y)=

X
1
3
5
4 50
2
5
3
2

30

120
200
200
70
250
105
50

1
9
25
16
4
25
9
4

900 Ny XNy, — 1
1600 2L =X)(y, Y)=

1600 n—1

200 | 4 [ sy
1225 |:Zi=1 xy; — == AR
n—1 n

2500

1225 25% 305

w
§oo\|aauu-th—\

3]
w
(=3
(3]

n—1

=4/ 2125 =1.458

Tuwong tu, Syl 8.839

= Két qua

1025

93

2 ;[ ﬁ_Z] 7[

625 l|:1 025—
12175

2
93—£} 2.125
8

} =10.268

cov(X Y) 10.268
8,8, T 1458x8839

Advertsmn sales

Advertsmr sales

Advertsmnt 2125
Sales 10.2679 78125

Advertsmnt 1
Sales 0.7969 1

Ma tran hiép phuong sai

= Dién giai

Ma tran hé sé twong quan

« Hiép phwong sai (10.2679) chi ra rang chi phi
quang cao va doanh thu quan hé duong

« Hé sé twong quan (.797) chi ra rang co méi quan
hé tuyén tinh dwong manh giira quang céo va

doanh thu.

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

112172019
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= Phwong phap binh phwong cuec tiéu
« Ching ta tim moét dwong thang phi hop nhat véi
caccapsolieu ; :
« Ta dinh nghia “dwong phu hop nhat” la duwong co
téng binh phuong sai s6 véi cac cap sé liéu la téi
R n
thiev. Minimize X(y, — )
= 2
Gi tri y cdia diém i duoc tinh
tr phurong trinh

Gia trj y thuee t€ ctia diém i

= by +b4X,

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho

Nhirng duong khéac nhau cho sai s6 khac nhau,
vi vy sé& cho téng binh phuong céc sai s8 khac nhau.

Dang Thé Gia, BM Ky thuat xay dyng. BH Can Tho

Hé s6 b, va b, ctia dudng thang lam téi thiéu téng
binh phurong cua céc sai s6 duoc tinh tir cac so liéu

Dang Thé Gia, BM Ky thuat xay ding. BH Can Tho'

Ding Thé Gia, BM Ky thust xéy dung. BH Can Tho

1/21/2019
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