-1- T6m tat cong thirc

Tom tat cong thac Xac Suat - Thong Ké
I. Phan Xéc Suét
1. X&c suét cb dién
e Cong thic cong Xac suit: P(A+B)=P(A)+P(B)-P(AB).
o A A..., A Xung khflC tl‘Il’lg doi P(A1+A2+. . .+An):P(A1)+P(A2)+. . .+P(An).
e Tacd
0 A, B xung khic < P(A+B)=P(A)+P(B).
0 A, B, Cxung khic timg doi<> P(A+B+C)=P(A)+P(B)+P(C).
o P(A)=1-P(A).

P(AB)

+ Cong thic xée suit co didu kign: P(A/B) = p(B/A) = P(AB)

(B) P(A)
e Cong thirc nhan xac suit: P(AB)=P(A).P(B/A)=P(B).P(A/B).
o Ay As..., Aydoc lap Vi nhau < P(ALA.....An)=P(A1).P(Ay).....P( Ay).
e Taco
0 A, B doc lap < P(AB)=P(A).P(B).
0 A, B, C ddc lap vaoi nhau < P(A.B.C)=P(A).P(B).P(C).
e Cong thic Bernoulli: B(k;n; p) =Cf pq" ¥, v6i p=P(A): x4c suét dé bién cé A
xay ra & moi phép thir va g=1-p.
e Cong thirc xAc suét day du - Cong thirc Bayes
0 Hé bién co gom n phan tr Ag, Az,..., An duogc goi la mot phép phéan
AA =@, Vi i jeln

A+A+.+A=Q

0 Cong thirc x4c suat day du:

P(B) = ZP(A;).P(B/AQ =P(A).P(B/A)+P(A).P(B/A)+...+ P(A,).P(B/A,)

i=1

hoach cua Q @{

0 Cong thtrc Bayes:
p(A 18)— PA)P(BIA)
P(B)
voi P(B)=P(A).P(B/A)+P(A).P(B/A)+..+P(A,).P(B/A,)
2. Bién ngau nhién
a. Bién ngau nhién (Eyi rac
e Luat phan phoi xac suat

X | X1 | X2 Xn _
Pl pi|p2]| --- | Pn voi p=P(X =), i=Ln.
Ta co:
n
Y p=1vaPla<f(X)<b}= > p
i=1 a<f(x;)<b
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Ham phan phdi xac suit
Fy (x) =P(X <X):Z P;

Mode
ModX =X, < p, = max{p, :i =1,n}
Median

.<0,5
P(X <x,)<0,5 2P

X <Xe

P(X>%)<05 | p <05

X >Xe

MedX = X, @{

Ky vong

n
EX =" (Xi.Pj) =X0. Py + X. P2 + ... X Py
i1

E(0(X)) =2 (0(%)-pi) =0(X1). P +9(X2)-P2 +...+ (%) Py
i=1

Phuong sai

VarX =E(X?)-(EX)?

n
VoI E(X?) = (%P pi) =X Py + X3P + .o+ X5 Py
i1

Bién ngau nhién lién tuc.

+00
f(x) 1a ham mat do Xac suét caa X = j f(x)dx =1,

A —00
P{fa<X< b}:j f (x).dx

Ham phan phdi xac suit
Fe(x)=P(X <x)= [ f(t)dt

Mode
ModX = x, <> Ham mat do xac suat f(x) ciia X dat cuc dai tai Xo.
Median

1 % 1
MedX =x o F, (x)==< | f(X)dx==.
O &() -

Ky vong

+00
EX = j x. f (x)dx..

+00

E(@(X))= [ (x).f (x)dx

—0
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e Phuong sai

+00
VarX =E(X?2)—(EX)? véi EX? = j x2.f (x)dx.

c. Tinh chat o
-E(C)=C,Vvar(C) =0, C la mot hang s6.
-E(kX) =KEX,Var(kX) = k?VarX
-E(aX +bY)=aEX +bEY
- Néu X, Y doc lap thi E(XY) =EX.EY,Var(aX +bY) =a?/arX +b*arY
-o(X) =~/arX : Do lech chuin cua X, ¢6 ciing thi nguyén véi X va EX.
3. Luat phan phdi xac suat
a. Phan phdi Chuan (X ~ N(u;c?))
e X(Q)=R, EX=ModX=MedX=pu, VarX =c°
e 20" =\Véi u=0,0=1:

e Ham mdxs f(X,u,o0)=
oN2r

XZ

f(x)= Le_7 (Ham Gauss)

JVor

t2

X —_—
e Pas<xX<b)=o 2% - oEH) voi o(x) = [ 1 24t (Ham Laplace)
o o 0 \N2r

e Céch sir dyng méy tinh b tai dé tinh gia tri ham Laplace, ham phan phdi
Xac suat cua phan phdi chuan chuan tac

Tacva May CASIO 570MS May CASIO 570ES
Khéi dong goi Thong ké Mode...(tim)...SD Mode...(tim)...STAT 1-Var
Tinh
¢, 0
X)=|—¢e 2dt Shift32x) = Shift172x) =
o(x) £ N ) )
o, 0 | |
F(X) = e 2dt Shift31x)= Shift171x) =
(x) L =
Thoat khoi g6i Thong ké Mode 1 Mode 1

Luuy: F(x)=0,5+0¢(x)

b. Phan phdi Poisson (X ~ P(L))

e X(Q)=N, EX=VarX =A. ModX=k < 2-1<k <1
k
e P(X=k)=e™* % keN
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Phan phdi Nhi thirc (X ~ B(n; p))
X (Q) ={0..n}, EX=np, VarX=npq, ModX=k <= (n+1)p-1<k <(n+1)p

P(X=k)=CK.p*q" ¥, q=1-p,0<k <n, keN

Néu (n>30;0,1< p<0,9;np>5nq=5) thi X ~B(n; p) ~ N(;c°) Véi

p=n.p,c =4/npq

. p(x:k)zif(k;“), 0<k<n, keN
c c

. P(as><<b)ch(b;“)—cp<a;“)

Néu (n>30, p<0,1,np <5) thi X ~B(n; p)~P(L) véi A=np
k
. P(x:k)ze—k%, keN

Néu (n>30, p>0,9,nq<5)
n-k

P(X=k)~e™* A

" k)l,keR Véi A =nq

. Phan phéi Siéu boi (X ~ H(N; N ;n))

X(Q) ={max{0;n—(N — N )}..min{n;N . }}
N—-n
N-1

(NA+1)(n+l)+2_l< K < (N, +D(n+1)+2 .

N +2 N+2

EX=np, VarX=npq Vol p= % g=1-p.

ModX =k <

P(X=k)=—Na"NNa " x ()
cR

Néu 520 thi X ~ H(N;N 5:n) ~ B(n; p) véi p:%.
n

P(X=k) ~CK.p*.g" ¥, ke X(Q),q=1-p.
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So @0 tom tit cac dang phan phéi xac suat théng

dung:

Siéu boi: X~H(N;Na;n)

k n—k

Cy C
P(X :k):w
N

N>20n

N,
=—2 g=1-
p N q=1-p

Nhi thiec: X~B(n;p)

P(X =k)=C).p“.q"*

n=30, np<5
p=<0,1
A=np

Poisson: X~P(4)
ik

0,1<p<0,9

y

n=30,np>5,ng>5

P(xzk)zéf(k%)

P(a< X <b) =p(L) -2

VoI u=np, o =./npq

y

P(X =k)=We"

i X -
Chuan: X~ N (u;0?) Y = > £
1 _(x=p)?
f(x;u,0)= e
H o~N2m
-5-

Chuan chuan tic: Y~ N(0;1)

v
2

f(y)=%.e
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1. Phan Théng Ké..
1. Ly thuyet mau.
a. Cac cong thirc co ban.

CA4c gia tri dic trung Mau ngiu nhién Mau cu thé
Gia tri trung binh T X, +..+ X, g latetX,
n n
Phuong sai khong hiéu chinh g _ (X, = X)? 4.t (X, = X)? o (% = %)% + oot (X —X)?
X n X n
Phuong sai hiéu chinh 52 _ (X, = X)2 4.t (X, = X)? o (% — %)%+t (X, —X)
| X n—1 | " n—1
b. Bé dé xur ly ta viét s6 liéu cia mau cu thé dudi dang tan s6 nhu sau:
Xi Xl XZ Xk
ni n1 n2 nk
Khi do
CA4c gia tri dic trung Mau cu thé
o - _ XN +..+Xxn
Gia tri trung binh X = %
Phuong sai khong hiéu chinh & (X, —X)*n, +...+(x, —X)’n,
" n
-\2 -\ 2
Phuong sai hiéu chinh sl = (4, =%)n, +":(Xk —X)°n,
n_

c. Céch str dung may tinh bo tai dé tinh cac gié tri dic trung mau

- Néu s6 liéu thng ké thu thap theo mién [a:b) hay (a;b] thi ta sir dung gia

+ 2. ,
a+h dé tinh toan.

tri dai dién cho mién dé la

Tac vu Dong CASIO MS Dong CASIO ES
Bat ché do nhap tan sb Khéng can Shift Mode { 41
Khai dong goi Thong ké Mode...(tim)...SD Mode...(tim)...STAT 1-Var
X, Shift, n, M+
: X FREQ
x, Shift, n, M+ X = n =
Nhap s6 liéu : :
Néu n, =1 thi chi can X = n =
nhan
x. M+
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Xéa man hinh hién thi AC AC
Xac dinh:
e Kich thuéc mau (n) Shift 13 = Shift151=
e Giatritrung binh
(%) Shift 2 1 = Shift 152 =
e Do léch chuan khong _
hiéu chinh (é‘x) Shift22 = Shift 153 =
* D0 lech chuan hiéu Shift 23 = Shift 154 =
chinh (s,)
Thoat khoi g6i Théng ké Mode 1 Mode 1

2. Ué6c lugng khoang.
a) Khoang tin cay cho gié tri trung binh.
Truong hop 1. (o d4 biét)
o Udc luzong déi Xang.

(e} —
o(z, )— —>z =e=7,—=>(X—¢;

o
2 2 2 Jn
e Udc luong chéch tréi.

»(z2,)=05-a—>2z,=>¢e=17,. \/ﬁ

e Udc luong chéch phai.

»(2,)=05-a—>7,=>e=12,

f
Truong hop 2. (o chwa biét, n>30)
o Udc luzong déixﬁ:ng
S -
o(z, )— —>z =>e=7,.—=>(X—-¢;

o
2 2 2 2 Jn
e Udc luong chéch tréi.

»(z,)=05-a—>z,=>¢e=17,. \/_

e Udc luong chéch phai.

»(z,)=0,5-a— %a =e=1, \/_
Truong hop 3. (o chua biét, n<30)
e Ubc lugng dbi xang.

l-o—> <5t

=g=
2 (n—l;%) (n—l )\f

e Udc luong chéch tréi.

l-ao—>a— t(n_l;a) ==

t(n —Lia)" \/_

(@)
= (—0; X +¢)

= (X —g;+)

= (—0; X +¢)

= (X —g;+0)

=>(X—-¢g;X+¢)

= (—0; X +¢)
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e Udc luong chéch phai.
l-a—>oa—>th g0 =>E= t(n_l;a).% = (X—¢g;+o)
b) Khoang tin cay cho ti I¢.
e Ubc lugng dbi xang.

- fa-f
(P(Za)=—1 0L—>Z(X:>>3=Z(X.¥:>(f—g;f+s)
2 2 2 D
e Udc luong chéch tréi.

fa-f
9(2,)=05-0 >z, =>e=1,. a-f) = (0: f +¢)
Jn
e Udc lugng chéch phai.
fa-f
?(2,)=0,5-0 -z, > e=12,. ( ):(f_gjl)
Jn

c) Khoang tin cay cho phuong sai.
Truong hop 1. (p chua biét)
- Néu dé bai chua cho s ma cho mau cu thé thi phai xac dinh s (bing may
tinh).
e Udc luong khdng chéch.

(0 2 (0
1—0(—>E—>x2=x ,l—a—>1—5—>x1:x2

.a . o
(n—l,E) (n—l,l—E)
(n-1s? (n-1)s>
= ( : )
X2 X1
e Udc luong chéch tréi.
n—1)s?
1-0 = % =% (11109 = (O ( . ) )
1
e Udc luong chéch phai.
n—1)s?
l-a—>a—>y, = Xz(n—l;oc) = (( ” ) ;+00)
2
Truong hop 2. (p d4 biét)
K
- Tinh (n-1)s* = np.(x —p)?
i=1

e Udc luong khdng chéch.

1—a—>g—>xzzx2 a,l—a—)l—g—n(l:xz «

2 (n;E) 2 (n:l—E)

(n-1s? (n-1)s>
X2 ’ X1

= (

)
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e Udc luong chéch tréi.
(n—1)s2
X1

)

l-a—>y = Xz(n;l—oc) = (0;
e Udc luong chéch phai.
2
(n=1s +
X2

)

l-a—>a—>y; :Xz(n;a) = (

3. Kiém dinh tham so.
a) Kiém dinh gia tri trung binh.
Truong hop 1. (o da biét)
o Hyip=po, Hitp=p,

1- X —
0(z,)="—"2 5z, 2=t /n
- 2 - c
2 2
- Néu |z| > z,, : Bac b Ho, chap nhan Hy.
2
- Néu |z| < z,, : Chap nhan H,.
2
o Hoiu=po Hyiip<p,

0(2,)=0,5-0 2, 2=>—He Jn
(o)

- Néu z < -z, : Bac b6 Ho, chap nhan Hy.
- Néu z > -z, : Chap nhan H.
* Hoip=po Hitp>p,

0(2,)=0,5-0 > 2,,2=>—He Jn
(o)

- Néu z >z, : Bac bo H,, chap nhan Hy.
- Néu z <z, : Chép nhan Ho.
Truong hop 2. (o chwa biét, n>30)
o Hoip=po, Hiip#p,

1- X —
0(z,)="—""2 5z, ,2=""to /n
@)y T e s
2 2
- Néu |z| > z,, : Bac b Ho, chap nhan Hy.
2
- Néu |z| < z,, : Chap nhan H,.
2
* Hoip=po Hiip<y,

0(2,)=0,5-0a —>2,,2 =X_T“°.\/ﬁ
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- Néu z < -z, : Bac b6 Ho, chap nhan Hy.
- Néu z > -z, : Chap nhan H.
o Hoip=pg, Hiip>p,

0(2,)=0,5-a —>z,, 2= Jn
S

- Néu z >z, : Bac bo H,, chap nhan Hy.
- Néu z <z, : Chép nhan Ho.
Trudng hop 3. (o chua biét, n<30)
o Hoip=po, Hiip#p,

oo st t=2"Ho Jn
2 (n-17) S

-Néu[t|<t , :Chap nhan Ho.
(1)
2
* Hoip=po, Hitp<p,

Y_
o —> t(n—l;(x)’ 1= SMO \/ﬁ

- Néu t < —t(, 1.0): Béc bd Ho, chip nhan H,.

- Néu t = —t(, 1.,y Chap nhan H,
* Hoip=po Hitp>p,

Y_
o —> t(n—l;(x)’ 1= SMO \/ﬁ

- Néu t > t(, 4.,y Béc bd Ho, chip nhan H,.
- Néu t <t 1.,y : Chap nhan Ho.
b) Kiém dinh ti I&.
e Hy:ip=pg,Hiip#p,

l-a k f—p
0p(2,)=——>1,, f=—,2=——"0_1/n
% 2 % n V po(l_ po)
- Néu |z| > z,, : Bac b Ho, chap nhan Hy.
2
- Néu |z| < z,, : Chap nhan H,.
2
e Hy:ip=po,Hiip<p,
»(z,)=05-a—>1z,, f =K,z=¢.\/ﬁ
n v po(l_ po)

-10 -
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- Néu z < -z, : Bac b6 Ho, chap nhan Hy.
- Néu z > -z, : Chap nhan H.

e Hy:ip=p,,Hi:p>p,
f—po

k
0(z,)=05-0 >z, f=—7=—-—"T0 _/n
‘ * n \/po(l_ po)

- Néu z >z, : Bac bo H,, chap nhan Hy.
- Néu z <z, : Chép nhan Ho.
¢) Kiém dinh phuong sai.

Truong hop 1. (p chua biét)

- Néu d@é chua cho s ma cho mau cuy thé thi phai sir dung may tinh dé xéc
dinh s.
e Hj L7 =G§, Hl:cs2 ¢c§
2
2 a2 2 _(n=Ds
Lo oqO—>—— XZ = X a, ! = 2
(n-11-) 2 (n-1) (o

a—)l—%—)xfzx 2

2.2

. > .

- Néu Xz X; : Bac bo Ho, chap nhan H;.
X <Xa

- Néu Xlz < XZ < xg: Chap nhan H,.

J H0:62=G§,H1:62<G(2)

2 2 2 (n=Ds°
a—>1-0->% =A% (ha1e) X =" —
Go

- Néu x2 <xZ: Béc bo Ho, chap nhan Hy.

- Néu %2 =2 : Chip nhan H.
J H0:62=G§,H1:62>G§
2
2_ 2 2 _(n=Ds
A=2>%2 =X (nLa) X =%
Oo

- Néu %2 > 5 Béc bo Ho, chap nhan Hy.
- Néu %2 <5 : Chip nhan H.

4. Kiém dinh so sanh tham sb.
a) Kiém dinh so sénh gia tri trung binh.

Truf(‘mg hOQ 1. (Gl’ 0] da blét)
o Hyipg=pp, Hyipg #py
1-a X —X
0(2,) =51 z:%
2 61,9

m N

gl
2
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- Néu z >z, : Bac bo Ho, chip nhan H;.
2
- Néu |z| < z,, : Chap nhan H,.
2
o Hoipg=pp Hyipy <pyp

(51 +62

- Néu z < -z, : Bac bo Ho, chap nhan H;.
- Néu z > -z, : Chap nhan H.
* Holm=pp Hytpy >py

0(z,)=05-0a—>2,,71=—=-

o(z,)=05-a—>12,,12
(51+02

- Néu z >z, : Bac bo H,, chap nhan H.
- Néu z <z, : Chép nhan Ho.
Truong hop 2. (64, 6, chua biét, n,n, >30)
* Hoip=muy, Hl:H1¢H2
1-
o(z, )——% o

2 5

- Néu |z| > z,, : Bac bd H, chap nhan H;.
2
- Néu |z| < z,, : Chap nhan H,.

2
o Hoimy=pp Hytp <py
/ 372
- Néu z < -z, : Bac bo Ho, chap nhan H;.
- Néu z > -z, : Chap nhan H.

e Hyimyg=pp, Hyipg>p,
/ 572
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- Néu z >z, : Bac bo H,, chap nhan Hy.
- Néu z <z, : Chép nhan Ho.
Truong hop 3. (6, = 6, chua biét, ny, n, <30)
Ho iy =pp, Hytpy # 1

T6m tat cong thirc

- o 2 2
o ot = Xll 21 VG S2:(711 1).s1 +(n22 1).s;
~2i- +n,—
(m+ny 2) 52(74_7) M +Ny
L)
- Néu [t|>t « - Bac bo Ho, chip nhan H;.
(“1+“2—22§)
- Néu [t| <t «.: Chap nhan H.
(“1+“2—225)
o Hoipg=pp Hyipy <pyp
% — X o (=182 +(n,—1).s2
ot = Yy iny—2:000 1= 11 21 voi 52 = h Sin _22 2
S2(1 4+t Ll
L)
- Néu t <t «. . Bac bo Ho, chap nhan Hy.
(n1+n2—2;5)
- Néu t> -t «.: Chap nhan H.
(n1+n2—2;5)
o Hoipg=pp Hitpg >pp
% — X 2 (=182 +(n,—1)s2
0 = Yy iny—2:000 1= 11 21 voi 52 = h Sin _22 2
214+t M+
L)
-Néu t>t « - Bac bo Ho, chip nhan H;.
(n1+n2—2;5)
-Néu t<t : Chap nhan Ho.
(n1+n2—2;5)
b) Kiém dinh so sanh ti l¢.
f1=ﬁ, f =k—2, f _krle
n n, n +n,
e Hoipi=p,Hiip#p,
l-a f,—f
P(2y)="—F— 12y, 2= L i -
2 2 \/f Q- f)(—+ )
N M
- Néu |z| > z,, : Bac b Ho, chap nhan Hy.
2
- Néu |z| < z,,: Chap nhan H,,
2
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e Hy:p=paHiip<p;

0(z,)=05-a—>2z,,2= -t
\/f - f)(i-i-i)
Ny M
- Néu z <~z : Bac b6 Ho, chap nhan Hy.
- Néu z > -z, : Chap nhan H.
e Hoipr=p2,Hiip>p;
0(z,)=05-a—>2z,,2= -t
\/f - f)(i-i-i)
Ny M

- Néu z >z, : Bac bo H,, chap nhan Hy.
- Néu z <z, : Chép nhan Ho.
¢. Kiém dinh so séph phuong sai.
- Uy, Uy chua biét nén tinh s; va s, tir mau (s dung may tinh) néu dé bai chua

cho.
e H, :612 =G§, H1:612 ;écs%
2
= = fm-Ln-11-%), f = f(n-Lny -1 %)
S5 2 2

4 f< f1 z , J4 A
- Neéu : Bac bo Ho, chap nhan H;.
f>f,

- Néu f, < f < f,: Chap nhan H,.

e H, :612 =G§, H; :612 <G§
§2
f :S%, fl = f(nl—l; n2 —1,1—(1)
2
- Neéu f < f;: Bac bo Ho, chap nhan H;.
- Néu f; < f: Chap nhan H,.

J H01612=G§,H11612>G§
2
S
f :S%, f2 = f(nl—l;nz —1,a)
2

- Néu f > f,: Bac bo H,, chap nhan H;.
- Néu f < f,: Chap nhan H,.
5. Hé sb trong quan mau va phuong trinh hdi quy tuyén tinh mau.
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nz XI yl z XI yi

i=1 i=1 i=1

\/nixf - (in)z\/n > Yo — (i‘, Y,)’?

a. Hé sb tuong quan mau: r =

B — i=1 i=1 . i=1 va A — =1 i=1
n n n
Ny % = (%)
i-1 i-1
b. Trong truong hop st dung bang tan sé:
Xi )(1 X2 Xk
Yi Yoo | Yo | | Yk
ni n1 n2 nk

Ta tinh theo c6ng thirc thu gon nhu sau:

iyi

S - Gt Syt - Sy

)
]
=)
<
<

|
LM~
]
T
|| MX
)

Hé s6 tuong quan miu: r =

Phuong trinh hdi quy tuyén tinh mau: y_X = A+ Bx Véi

nzk:nixiyi—zk:nixizk:niy Zny Ban
_ i=1 i=1 i=1

B= va A=

3 2 3 2 n
ny nx> - nx)
i=1 i=1
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¢. Str dung may tinh bo tai dé tinh hé s6 twong quan mau va phuong trinh hdi quy

tuyén tinh mau:

_Tacvy ’ Dong CASIO MS Dong CASIO ES
Bat che d6 nhap tan so Khdng can Shift Mode 4 41
Khéi dong goi Hoi quy | Mode...(tim)...REG Mode...(tim)...STAT
tuyen tinh Lin A+BX
X, , Y, Shift, n, M+
: X Y FREQ
. X, , Y, Shift, n M+ =1 %= n =
Nhap so liéu < Y “ : 1; 1;
n, =1 thi chi can nhan = | %=1 Nn=
X o Yy M+
X6éa man hinh hién thi AC AC
Xac dinh:
e Hé sb tuong quan Shift2 —— 3= Shift 173 =
mau (r)
e Hésd héng; A Shift2 —— 1= Shift171=
e Hésban(x): B Shift2 —-— 2= Shift172=
Thoat khoi g6i Hoi quy Mode 1 Mode 1

Luwru y: May ES néu d4 kich hoat ché d6 nhap tan sé & phan Ly thuyét mau rdi thi

khéng can kich hoat nira.
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