XAC SUAT CUABIEN CO

CAC TINH CHAT

Quy woc: voi A, B, C 1a 3 bién cb bat ky
A=A

A+Q=0

A+ =A

A+A=A

A+B=B+A

A(B+ C) = AB + AC

A+B=AB

|

A+B+C=A.B.C

. CAC CONG THUC TINH XAC SUAT

Dinh Iy 1:
0<P)<1
P(Q) =1 , P(Z) =0

A.B=B.A

A+BC=(A+B)(A+0)
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P(A+B) =P(A) +P(B) néu AB=¢
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P(A) =1 - P(A)
Dinh ly 2:

Cho Ay, A,, ..., A, 1a mdt ho xung khic

Taco: P(Ay + A, + ... + Ay = P(A)) + P(A) + ... + P(A,)
Pinh Iy 3: (Cong thikc cdng xac suat)

P(A + B) = P(A) + P(B) — P(AB)
Mé rong:

1. P(A+B+C)=P(A) + P(B) + P(C) - P(AB) — P(BC) — P(CA) + P(ABC)
2. P(A +B + C + D) = P(A) + P(B) + P(C) + P(D) — P(AB) — P(BC) — P(BD) — P(CA) —
P(CD) - P(AD) + P(ABC) + P(BCD) + P(CDA) + P(DAB) — P(ABCD)

111. XAC SUAT CO PIEU KIEN

P(AB)
P(B)

P(A/B) =
Pinh Iy 4: (Cong thirc nhan xac suit)
P(AB) = P(A) . P(A/B) = P(B) . P(B/A)
Tong quat:
P(ABC) = P(A/BC). P(B/C). P(C)
P(ABCD) = P(A/BCD). P(B/CD). P(C/D). P(D)
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P(AA;...A;) = P(A)P(A,/A)DP(As/ALA,) ..P(AL/A; .. Ay_y)
SUDOQC LAP
A, B doc lap nhau néu: P(AB) = P(A).P(B)
CONG THUC XAC SUAT PAY PU
Pinh Iy 6: (Cong thire day di)

P(F) = P(A)P(F/A;) + -+ P(A,)P(F/Ap)
Pinh ly 7: (Cong thic Bayes)

P(A;)P(F/A))
P(F)

P(A;/F) =
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PAI LUQNG NGAU NHIEN VA HAM CUA PAI LUQNG NGAU NHIEN
BANG PHAN PHOI XAC SUAT
Cho X 1a BDLNN roi rac, ta co:
X(Q) ={ X1, Xp, ..., Xy yVa P(X =X;) =p;

Bang sau day:

X X1 Xs e Xn

P Pr P2 ... Pn

duoc goi 1a bang phan phéi xac suit caa PLNN roi rac X.

. HAM PHAN PHOI XAC SUAT

Pinh nghia: Cho X la mot BLNN.
AnhxaF: R — [0,1] dinh boi
x — F(x) = P(X <x)
duoc goi 1a ham phan phéi xac suat cia DPLNN X.
Ménh dé 1: Cho X 1a DLNN rdi rac, c6:
X(Q) = { X1, Xp, ..., Xn } VA pi = P(X = X;), va F(X) 1a ham phan phdi xéc suét cua X.

Ta co:
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0 néux < x,
F(x) =<py+p,+ - +0p; néux; < x < Xj4q
pr+p,+-+p, =1 néu x, < x

Ménh dé 2: Cho X 1a DLNN lién tuc ¢ F(x) 12 ham phan phdi xac suit cua né. Ta c6:

1) F(x) la ham tang va lién tuc.
2) XEIPOO F(x) =0
3) xl—i>Too Fx) =1
Ménh dé 3: Cho X la DLNN rdi rac, c6:
X(Q) = { X4, Xz, ..., xn }, Pi = P(X = X;), va F(x) 1a ham phan phéi xac suat cua X.
Ta co:

1) P(X=x;) = F(Xis1) - F(x)
2) P(a< X <b) = F(b)— F(a)

Ménh dé 4: Cho X 1a DLNN lién tuc ¢ F(x) 12 ham phan phdi xac suit cua no. Ta co:
F(b) - F(a)=P(a< X <b) =P(a< X <b) =P(a< X <b) = P(a< X < b)
I11.HAM MAT PO

Pinh nghia: Cho X 1a PLNN lién tuc c6 F(x) l1a ham phan phéi xac suat cia nd. Ham sau
day:

f(x) = F'(x), Vx€ R

CHAU THONG PHAN — 12DQH
TRUGNG DAI HOC TAI CHINH — MARKETING |



duoc goi la ham mat d6 cia BDLNN lién tuc X.
Pinh ly: (Tinh chit cua ham mat do)
Cho f(x) 1a ham mat do va F(x) 12 ham phan phéi xac suit cia DLNN lién tuc X. Ta c6:

1) f(x) > 0,vx € R

2) F(x) = ff(t)dt

b
3)P@< X <Db)= ff(x)dx

+ oo

4) j f(x)dx =1

IV.KY VONG, PHUONG SAI, PQ LECH CHUAN

< X 1a PLNN rdi rac ¢ bang phan phéi xac sut:

Ky vong cua X :
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E(X) = Zn:Xipi

Ky vong cua X°:

Phuong sai cua X :

D(X) = var(X) = ) (x ~ EX))"p

i=1
X 1a DLNN lién tuc c6 ham mat do xac suat f(x):

Ky vong cua X :

+00

EX) = f xf(x)dx

— Q0

Ky vong cua X°:

+ 0o

E(X?) = f x2f(x)dx

— Q0

Phuong sai cua X :

D(X) = var(X) = f (Xi — E(X))Zf(x)dx
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% Do léch chuan cua X: o(X) = /D(X)

o(X) cung don vi do v6i X

Pinh Iy 1:
1) E(C)=C véi C : DPLNN hang sé
2) E(X%Y)=EX)=+E(Y)
3) E(AX)=AE(X) LER
4) E(X.Y)=E(X).E(Y) néuX,Y doc lap nhau
Dinh ly 2:
1) D(C)=0 véi C : PLNN hang s6
2) D(X) = E(X*) - [E(X)I?
3) D(OX)=\.D(X) LER
4) D(X + 1) =D(X) LER
5 DX)>0 , VWX

6)

D(X) =0 < X : DLNN hing s6
DX +Y)=D(X)+D(Y) néuX,Y doc lap nhau
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CAC QUY LUAT PHAN PHOI XAC SUAT

I. PHAN PHOI NHI THUC

Ky hiéu: X ~ B(n, p)

Cong thic XAac suat:

P(X=Kk) =ClpXq®* ; q=1-p k=0,1,2,...n
Tinh chdt:
E(X) = np; DX) = npq
np-q < modX) < np-q + 1

I1. PHAN PHOI SIEU BOI

Ky hiéu: X ~H(N, M, n)

Cong thirc X4c suit:

ck .cn-k
P(X=k)=w
N
Tinh chat:
E(X) = fip = g =1 D(X) = N-n
()—np<v0'1p—Nvaq— p), (X) = npq.o—
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N—n
N-1

goi 1a hé s6 hiéu chinh

I11.PHAN PHOI POISSON
Ky hiéu: X ~ P(A)

Cong thirc X4c suit:

e* Ak

Kl ’

P(X = k) = A>0) k=012 ...n

Tinh chdt:
EX) = DX) = A
A—1< mod(X) < A
IV.PHAN PHOI CHUAN

Ky hiéu: X ~ N(, 6?)

Ham mat dé: f(x) = (3
am mat do: f(x) ome
Tinh chat 1:
EX) = p; DX) = 0%; mod(X) = med(X) = p
Tinh chdt 2:
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Vi

a—p
0)

Pla<x <) =p(—1) - (
P(XSa)=O,5+¢($)

P(X>a)=1—P(XSoc)=O,5—¢(%)

P(IX — | <k.o) = 2¢(k)
CAC CONG THUC XAP Xi

1. X ~H(N, M, n) (X c6 phan phéi siéu boi)

Khi n nho hon rat nhiéu so vai N (n < N) ta xap xi: X ~ B(n, p) vai p = M/N
2. X ~B(n, p) (X co6 phan phdi nhi thirc)
a) Khi n 16n, p nho gan 0 thi ta xap xi: X ~ P(np)
Théng thuwong: X ~B(n, p) c6 n>30, p<0,1 vanp < 5 thi ta xap xi X ~ P(np)
b) Khi n 16n, p khéng qué gan 0 va 1 thi ta xap xi: X ~ N(np, npg) véiq=1-p

P(X = k) = 1 (p(k—np)

Jnpq -\ \/npq
P(k, < X < k,) —¢<k2_np>—¢<k1_np>
' ’ J/npq J/npq

Théng thirong: X ~ B(n,p) 6 n > 30, p gan 0,5; np > 5 va npq > 5 thi ta xap xi X ~ N(np, npq)

.CAC PINH LY

X1, X 14 2 dai lwong ngau nhién doc 1ap
1) Xy ~ B(ny, p) va Xz ~ B(nz, p) = Xy + Xz~ B(ny + 1y, p)
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2) X1 ~ P(A) va X; ~ P(hp) = Xy + Xo~ P(0q + Ay)
3) X1~ N(p;07,) va Xp ~ N(pp, 03) = Xy + X~ N(uy + o, 05 + 03)
4) Xy ~x2(n) Va Xa ~ 12 () = X1 + Xo~ o (N1 +1ny)
+*: phan phéi chi (khi) binh phuong
5) X; ~N(0, 1) va X, ~ N(0, 1) = X2 + X2 ~ ¥*(2)
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UOC LUQONG THAM SO

TOM TAT CONG THUC THONG KE

A.Uéc lwgng trung binh p véi dd tin cly y

1) n>30

2)

1.1 Biéto:

1.2 Khéng biét o :

n<30
2.1 Biéto:

2.2 Khong biét o :

_ (0}
SUSK+ty,—

Vn

_ o
X_ta/zﬁ

_ S _ S
X_ta/zﬁSUSX+ta/2ﬁ

X — [ta/z(n — 1)]— Su< X + [ta/z(n —

B. Ué¢c lwgng ty 1€ p véi do tin cay y

1- 1-
ot LD < p i, LD

C.Uéc lwgng phwong sai 6° véi dd tin ciy y

1)

Biét ky vong
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2 n;(x; — ? 2 2 n;(x; — p)?
Xi/z (n) SoS Xi—a/z (n)

2) Khong biét ky vong p:
(n — 1)s? " (n —1)s?
-~ <o
Xi/z(n - 1) X%_a/z(n - 1)

1. KIEM PINH THAM SO (KIEM PINH 2 PHIA)
A.Kiém dinh trung binh, véi mirc y nghia o
Dit gia thiét:

{Hill:llo
H:p# o

1) n>30, o da biét (hoic n < 30, o da biét, X c6 phan phéi chuan)

x — llo|\/H
It = ————
o

Két lugn:

|t| <tq/, : chdp nhan H

[t] >ty , : bacbo H

2) n>30, o° chua biét

x — Plo|\/H

Két lugn:
|t| <tq/, : chdp nhan H
|t] > ty/, : bacbo H
3) n< 30, o chua biét, X c6 phan phdi chuan
CHAU THONG PHAN — 12DQH
TRUONG DAl HOC TAI CHINH — MARKETING |



X — HONH
tl = ———

Két lugn:

It] < tg/lgl) : chdp nhan H

It > 07, : bac bo H

B. Kiém dinh ty I, véi mirc ¥ nghia a

Dit gia thiét:

{E:p = Po
H:p # py
|f — polvn
VPo(1 —po)

It] =

Két lugn:
|t| <ty : chdp nhdn H

[t|] > ty/, : bacbd H
C.Kiém dinh phwong sai, véi mirc ¥ nghia a

Dit gia thiét:
{H: 02 =0}
H:0? # 0'(2)
(n —1)s?

2
Op

2
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Két ludn:
Xf_a/z mn—1)<x*< xi/z (n—1) : chAp nhin H
X* < Xi_q/2(m— Dhodc x* > x% ,(n—1) : bacbo H
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