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#Chu de 1:Cac quy luat phan phoi xac
suat cd ban va suy dién thong ke.

®C
®C
®C
®C

U dé 2:M06 hinh hoi quy don.
U dé 3: Mo hinh hoi quy bai.
U dé 4: Bién gia.

U dé 5: Pa cong tuyén- Phuong sai

thay doi — Tu tuong quan.
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Chu dé 1: CAC QUY LUAT PHAN PHOI
XAC SUAT THONG DUNG VA SUY

DIEN THONG KE
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PHAN I

N
\

#DAI LUONG NGAU NHIEN(DLNN)
#BANG PHAN PHOI XAC SUAT
#HAM MAT DO XAC SUAT

#CAC DAC TRUNG CUA BLNN X

#MOT SO PHAN PHOI XAC SUAT QUAN
TRONG
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PAI LUONG NGAU NHIEN

N

%

# Khai niém: Mot bién ma gia tri cila nd dugc
xac dinh bdi mot phép thi ngau nhién dugc
goi la moét bién ngau nhién hay dai lugng
ngau nhién, thudng viét tdc 1a DLNN
(Random Variable).

# Phan loai:

- Pai lugng ngau nhién rdi rac

- Pai lugng ngau nhién lién tuc
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PAI LUONG NGAU NHIEN

D

%

®

®

Vi du 1: Goi X la s6 chdm xudt hién khi tung mot con stc sac. X [a mot
bi&n ngau nhién rdi rac vi nd chi ¢ thé nhan cac két qua 1,2,3,4,5 va 6.

Vi du 2: Goi Y 1a chiéu cao clia mét ngudi dugc chon ngau nhién trong
mdt nhdm ngudi. Y cling 1a mot bién ngau nhién vi ching ta chi c6 nhan
dugc sau khi do dac chiéu cao cia ngudi dd. Trén mot ngudi cu thé
ching ta do dudc chiéu cao 167 cm. Con sO nay tao cho ching ta cam
gidc chiéu cao 1a mot bién ngau nhién rdi rac, nhung khdng phai thé, Y
thuc su cd thé nhdn dugc bat c gia tri ndo trong khoang cho trudc thi
du tUr 160 cm dén 170 cm tuy thudc vao do chinh xac cua phép do. Y la

mot bién ngau nhién lién tuc.
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BANG PHAN PHOI XAC SUAT

N

& DLNN X (hitu han) dudc biéu dién thong qua
bang phan phoi xac suat sau:

X X1 X, X X,

P(X=x)) | Py P, Pi Pn

#® Trong do: x; (i=1,2,...,n) la cac gia tri khac nhau co
thé cd cua X vdi Xac suat tuong tng la p..
Ki hiéu: p; = P(X=Xx;).
#® Tinh chat ciia Xac suat: 0 < p. =1, )3 p--—1

Economics Faculty-NTU 7
https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

HAM MAT DO XAC SUAT

N

e Ham méat do xac suat cia PLNN lién tuc X cho
phép do ludng xac suat ma bién ngau nhién X nhan
gia tri trong mot khoang nao do.

«  Ham mat d6 xac suat f(x) co cac tinh chat sau:
(1) f(x) = 0, ¥x i
(2) P(a<X<b) = (x)dx
NP

-0
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HAM MAT DO XAC SUAT

N

v f(x)

D ensity

(/.

a b

P(a< X <b)=S~— Jf(x)dx

d
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CAC DAC TRUNG CUA DLNN X

N

L/

# Gia tri ky vong hay trung binh (Mean) tong thé:

E(X)=#, = 2 X.P. (N&u X Ia BLNN rgi rac)

i—1

E(X)=# = D, = xf (x)dx (Néu X la DLNN lién tuc)

X

@ Luu y: N la s6 quan sat hay quy mo tdng thé.
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CAC DAC TRUNG CUA DLNN X

D
\

# Ky vong co cac tinh chat sau:
+ E(a) = a vdi a la hang sO
+ E(a+bX) = a + bE(X) vGi a va b la hang s6
+ Néu X va Y la doc lap thi E(XY)= E(X)E(Y)
+ E(X+Y)= E(X) + E(Y)
+ E(X-Y)= E(X) - E(Y)

# Ngudi ta thudng ky hiéu ky vong la #

Economics Faculty-NTU 11
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N

CAC DAC TRUNG CUA DLNN X

# Trung binh mau (Mean or Average):

n

Economics Faculty-NTU
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CAC DAC TRUNG CUA DLNN X

N
\J

#® Phuong sai tong thé:
2
Var(X) = csf( =B X
Néu X 1a PLNN roi rac thi: var(X) = Gi — Z (X-M)zpi

+ o0

Néu X 1a DLNN lién tuc thi: Var(X) = ., = J(X-u)zf(x)dx

_®

# Trong tinh toan ching ta st dung cong thirc sau:
var(X)=E(X?)-[E(X)]?
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CAC DAC TRUNG CUA DLNN X

D
\

# Cac tinh chat cua phucong sai:

+ Var(a) = 0 vdi a la hang so.

+ Var(a+bX) = b2Var(X) vdi a va b la hang so.

+ N&u X va Y 1a cac bién ngau nhién doc Iap thi:
Var(X+Y) = var(X) + var(Y)
Var(X-Y) = var(X) + var(Y)

+ NEéu X va Y la cac bién doc lap, a va b la hang so thi:

Var(aX+bY) = a?Var(X) + b2Var(Y)
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CAC DAC TRUNG CUA DLNN X

N

# Phuong sai mau:

Z(xi—X)2
Var(x)= s, =X
n 1
n ) —
Z X~ n X
Var(X)=s, =L
n 1
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CAC DAC TRUNG CUA DLNN X

N

@ D0 léch chuan tong thé:(Standard Deviation):

# D0 léch chuidn mau:(Standard Deviation):
- 2

SD =S, T 4/S,
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CAC DAC TRUNG CUA DLNN X

N

# D0 Iéch chuan cla trung binh mau (x)

L)
“ oA

S

# Hay con goi la sai s6 chuan (Standard Error).

£ T
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CAC DAC TRUNG CUA BLNN X

N

# Hiép phuong sai tong thé:
Cov(X,Y) = E (X-p, )(Y-p,)

=E(XY) -y n,

# Hiép phuong sai mau:

Cov(X,Y)=S, , =~ —
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CAC DAC TRUNG CUA DLNN X

N

# Hé sG tuong quan tong thé:

- Cov(X,Y)

pXY

OxOvy

# Hé sd tuong quan mau:

n

2 oX "X Y Y
=1
— SXY = n_l
rIXY
(S,)(8,) S¢S,
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CAC DAC TRUNG CUA DLNN X

N

# DO nghiéng tong thé:

2 (X -u )} IN

. E(X . -un.)’
Skewness= — - = 'Sux

© x O x

# DO nghiéng mau: X

n i=1
Skewness= *

(n-1)(n-2) S

3
X

@ Luu y: N la s6 quan sat hay quy md tdng thé.
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CAC DAC TRUNG CUA DLNN X

N

# DO nhon tong thé:

Kurtosis= == — 3

@ Luu y: N 1a sG quan sat hay quy mo tong thé.
# DO nhon mau:

2 (xi-;)“
n(n+1)

] i=1 3(”'1)2
Kurtosis = * -
(n-1)(n-2)(n-3) N (n-2)(n-3)

X
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MOT SO PHAN PHOI XAC SUAT

QUAN TRONG

#Phan phdi chuan.

#Phan phdi chuan hda.
#Phan phoi t (Student).
#Phan phoi chi binh phucng.
#Phan phoi F (Fisher).
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Phan phdi chuan

N

L

# Khai niém: Bién ngau nhién X c6 ky vong la
U, phuong sai 1a o2. Néu X c6 phan phoi
chuan thi n6 duoc ky hiéu nhu sau:

X ~ N(H,°%)

#Dang ham mat do xac xuat ctia phan phoi
chuan nhu sau:
f(x) = h (—(X_ﬂy}
X) = exp
o 27 \ 20° )
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Phan phdi chuan
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Phan phdi chuan

N

# Mot két hop (hay mot ham) tuyén tinh cua
hai hay nhiéu bién ngau nhién theo phan
phoi chuan sé theo phan phdi chuan — day la
mot tinh chat dic biét quan trong ctia phan
phoi chuan trong kinh té luong.

#Doi vai phan phoi chuan, thi do nghién Sk
la 0 va 30 nhon K la 3

Economics Faculty-NTU 25
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Phan phdi chuan hoa

N

L

@ Khai niém: Gia st dai lugng ngau nhién X phan phoi theo
quy luat chuan vaéi ky vong toan la p va phuong sai la 2.
Xét dai luong ngau nhién:

X-n

Z =
O
@ Dai luong ngau nhién Z nhan gia tri trong khoang (-c0,+0)
duoc goi 14 phan phoi theo quy luat chuan hda néu ham
mat do Xac suat ctia Z cO dang: |
1 Z

f(z) ™ exp( —)
V27" 2
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Phan phdi chuan hoa

N

@ Néu Z c6 phan phoi chuan hoa thi n6 duogc ky hiéu
nhusau: z ~ N (0,1)

@ Do thi cua ham f(z) ciing ¢ dang hinh chudng, doi
xung qua truc tung (hinh vé):

0
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Phan phoi chi binh phucng.

N

@ Khai niém: Néu Z,, Z,,..., Z, la cac bién ngau
nhién doc lap co phan phdi chuan hoa thi:

an =D zi2
i—1

tuan theo phan phoi Chi-binh phudng vdi n
bac tu do. Ky hiéu la:

2 2
£*~ Z%(n)
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Phan phoi chi binh phuaong.

N

%

# Tinh chat:

- Phan phoi 2 14 phan ph01 léch vé bén
trai, khi bac tu do tang dan thi phan phoi

¥2 tién gan dén phan phoi chuan.

- x2(ny) + xA(n,y) = ¥A(ny+n,), hay tong
ctia hai bién c6 phan phoi 2 ciing ¢ phan
phoi y2 véi s6 bac tu do bang tong cac bac
tu do.
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Phan phoi t - Student

D
\J

@ Khai niém: Néu Z~N(0,1) va y2(n) 1a doc 1ap thong ké thi:
L

(n) i
Zn /n

tuan theo phan phoi Student hay noi gon la phan phoi t véi
n bac tu do, va duoc viét dudi dang t ~ t(n).

@ Tinh chdr: Phan phdi t véi n bac tu do d.f. c6 nhirg tinh
chat sau:

- Phéan phoi t 1a d6i xtng gua goc toa do va co hinh dang
tu:cmg tu nhu trong phan phoi chuan hoa.

- P6i vai ni 16n, phan ph01 t tuan theo mot cach gan dung
véi phan phoi N(O 1). Su gan dung 14 twong d6i tot ngay ca

vo1 n =30.
Economics Faculty-NTU 30
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Phan phoi F (Fisher).

D
\

# Khai niém: Néu ¥2(n,) va y2(n,) 1a doc 1ap thong ké thi:
X o1

n,

(n1,n2): 2

an

n,

tudn theo phan phoi F véi (ny,n,) bac tu do, va dugc viét dudi
dang F ~ F(n,,n 2) Voing la bac tu do cua tur so, n, la bac tu
do cua mau so.
# Tinh chat : Phan phoi F véi n, va n, bac tu do d.f. c6 nhiing
tinh chat sau:
= Phan phdi F c6 hinh dang twong tu nhu trong phan phoi
chi binh phuong.
s Néu bién ngau nhién t cO phan phoi Student véi bac tu do
d.f. n thi t2 c6 phan phoi F véi bac tu do d.f. 1a 1 van. Do

2 ~
Vay’ t (n) F( nIgconomlcs Faculty-NTU 31

;ThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

