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Cic phan phdi xdc suit da bién

Phan phdi giao x4c suit cia hai bi€n ngiu nhién rdi rac

Cho X va Y Ia hai bi€n ngiu nhién rdi rac. Trong bai nay, chiing ta xét cdc bi€n néi 1én cdc tinh
chat khdc nhau cia mot don vi quan sit cho trude. Nhu vdy, mdi két qua sé 1a mot cip X,Y
tuong Gng. Bang liét ké tat cd cdc k&t hgp c6 thé c6 duge clia X = x; va Y = y; va cdc xdc suit
clia ching sé& tao nén phan phdi giao xdc sudt (joint probability) cia X va Y. Giao xdc suat

thudng dudc viét dudi dang:
P(X=x;nY=y,) = P(X,Y)

Diéu nay dudc gidi thich nhu sau: N&u ta 1dy mot quan sat ngiu nhién tir tdng thé dugc mo t3 bdi

phan phdi giao xdc suit nay, thi x4dc sudt cho quan sdt dé la:

X=xvaY=y; a P(X=x,nY=y,)

Ham phan phdi giao xdc suat (joint pdf) 14 mot quan hé ham sd ¢6 dang:

P(szi mY=yj) = f(x;,y;)

nhung dé tién cho viéc gidi thich, chiing ta s& diung dang bang.

Hay tuéng tugng 12 ta c6 hai bién ngiu nhién Q va H véi cdc khdng gian mAu nhu sau:

Q
Q
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Qs
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Céc con s6 trong bang trén cho ta xdc suat ctua tong thé li€n quan dén cdc hd gia dinh c6 Q = g;
va H=h; tng vGi cdc gia tri cu thé ctia Q va H.

Hiéu dinh: Trong Hoai

= 5031,41
8585,35
11670,96
16563,92
= 34509,14
= 1,70
3,00
4,00
5,00
6,00
= 7,95
Q
5031,41  [8585,35 |11670,35 [16563,92 [34509,14 |P(H)
1,70 0,08 0,02 0,01 0,01 0,01 0,12
3,00 0,03 0,03 0,02 0,02 0,02 0,12
4,00 0,04 0,06 0,05 0,04 0,04 0,23
5,00 0,03 0,05 0,05 0,05 0,05 0,22
6,00 0,01 0,03 0,04 0,04 0,03 0,14
7,95 0,01 0,02 0,03 0,05 0,05 0,16
P(Q) 0,20 0,20 0,20 0,20 0,20 1,00
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Nhu vay, x4c sudt clia viéc chon ngiu nhién mot ho gia dinh c¢6 Q = 5031,41 va H = 1,70 1a
0,08. N6i cdach khdc 1a c6 8% s6 hd gia dinh ¢6 Q =5031,41 va H =1,70.

Cic phan phdi xdc suat bién
Bay gio, gid st 1a ching ta chi quan tim dén P(Q = q;) ma khong tinh dén két qud ctia H. Xdc

sudt nay dugc goi 1a xdc suat bién Q = q; ... ching ta ¢6 dugc né tir phan phdi giao x4c sudt nhu
sau:

P(Q=q;) = P(Q=q,nH=h,) + P(Q=q; nH=h,) + - + P(Q=q; "H=hy)
& dang tdng quat:

P(Q=q,) = ZP(Q=C11 “thj)

N

va

PH=h;)= > PQ=q,nH=h))

Q

Céc phan phdi x4c suit bién dugc viét & cac 1é bén ngoai clia bang phan phdi giao xdc suit
(nhu & bang trén).

Céc phan phéi xdc suit cé diéu kién

C6 liic chiing ta chi mudn biét phan phdi cia mot bién khi cé thdng tin vé két qua clia bién khic
(bién diéu kién); ngoai ra, ching ta c¢6 thé mudn bi€t phan phdi clia mot bién sé thay ddi ra sao
khi k&t qua cda bign khéc thay ddi.

Céch gidi quy€t vé van dé néu trén thuc chit 1a viéc ching ta bi€n khdng gian miu thanh mot
k&t qua don nhat tif toan bd ddy gid tri cia bién diéu kién.

Cong thifc 1am diéu nay 1a:

P(Q:Ch mthl)

P(qui|H:h1)= P(H=h1)

Xét cdc phan phdi c6 diéu kién sau ddy dudc tinh tir phan phdi giao xdc xuat da cho & trén:

Hiéu dinh: Trong Hoai Ngudi dich: Hoang Nhi
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i PQ=QilH=h;) [P(Q=gq;lH=he)
" 0.64 0.08
" 0.16 0.15
s 0.08 0.28
g 0.06 0.40
" 0.06 0.45

R6 riing ching ta c6 thé thdy riing thong tin vé két qui clia H cho chiing ta biét thong tin vé
phan phdi cta Q.

Tinh chat doc lap vé thong ké
Diéu gi sé& xay ra néu k&t qud H khong mang dé&n thdng tin vé phan phdi Q? Khi dé6 ta c6:

P(Q=q;, "H=h,)
P(H=h,)

P(qui| thj) = P(chh) =

= P(Q=gq;)xP(H=h;) = P(Q=q, nH=h,) chomoiivaj.

DAy chinh 12 dinh nghia cla ching ta vé tinh doc 14p thdng ké. N6 gitip ta dé tinh giao xdc sudt
vé céc k&t qui clia cdc miu ngiu nhién.

Ky vong toan hoc

Néu ta ¢6 mot phan phdi giao xdc suit, va ching mudn tinh ky vong ctia mot trong cdc bi€n s6
d6, thi chiing ta c¢6 thé 1am diéu d6 tir phin phdi bién:

E[0] = Y q;P(0=q,) = 3> q,P0=q, nH=h,) = 15272,16
Q Q H

Tuong ty nhu viy:

E[H] =3 n,P(H=h;)=> 3 h,P0=q,nH=h,)= 4,70

H Q

Chiing ta ciing c6 thé tinh dudc cdc ky vong c6 diéu kién:

E[Q|H=hj] = Zqu(qui |H=hj)
Q

Tur phan phdi giao x4c suit trong vi du, ta c6:

Hiéu dinh: Trong Hoai Ngudi dich: Hoang Nhi
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E[Q|H=1.70] = 8585.39

E[Q|H=3.00] = 13205.43
E[Q|H=4.00] = 14998.15
E[Q|H=5.00] = 15944.93
E[Q|H=6.00] = 17033.75
E[Q|H=7.95] = 19931.36

Chiing ta hdy vé& do thi clia cdc tri trung binh c6 diéu kién nay theo cdc gi4 tri cda bién diéu
kién:

Chi tiéu va Quy mé hd gia dinh

O = N W H 01 O N © ©

1.7 3 4 5 6 7.95

Luu ¥ riing theo cdch nay, chiing ta cho ring hai bi€n khédc nhau vé cd ban. Chiing ta xem bién
diéu kién 12 cho trudc (thay vi ngdu nhién), va bi€n Q 1a bi€n ngiu nhién.

Hiéu dinh: Trong Hoai Ngudi dich: Hoang Nhi
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Ban thém vé Ky vong (cic anh chi ky vong diéu gi?!)
Khi 12 nha kinh t& lugng, chiing ta s& rat thudng quan tim dé&n tdng cla cdc bi€n ngiu nhién,
cling nhu cdc tri trung binh va phuong sai clia cdc tong nay. Ta hiy bit diu tim gid tri trung

binh va phuong sai clia tdng hai bi€n ngiu nhién.

Pé xem diu nay dugc thyc hién nhu thé ndo, chiing ta hiy bit ddu bing bing giao xdc suit va
vi€t hai con s vao mdi 0: gid tri clia (x; + y;) va xdc sult P(X =x;NY=y,) .

P& tinh k¥ vong clia tdng, ta phai cong tit ca cdc phan ti¥
(x; +y,)xP(X=x,nY=y,)
K&t qud ta dugc:
EX +Y] =YY (x; +y)xP(X=x,nY=y;)
X3
& Bai tap thit 2, cdc anh chi s& phdi ching minh ring:
E[X +Y] = E[X] + E[Y]
Bay gid chiing ta hidy xét phuong sai clia tdng:
VAR[X +Y] = E[(x+Y-BE[(X+Y)] ]
= Bl(X -E[X] + Y - E[Y])]
= B[(x -E[x]P| + E[(Y -E[Y ]|+ 2E[(X-EX])(Y -E[Y])]
S6 hang cudi cling c6 mot céi tén dic biét: d6 12 hgp phuong sai clia X va Y. Vi thé:
VAR[X + Y] = VAR[X] + VAR[Y] + 2*COV[X, Y]

Hiép phuong sai dudc tinh biing cong thic:

COV[X,Y] = ZZ (Xi 'Hx)(yJ' ‘“Y)XP(X:Xi mY:yj)

Trong trudng hgp dic biét khi X va Y 1a doc 1ap thdng ké, thi hiép phuong sai clia chiing bing 0.
Bai tap 2 sé cho céc anh chi cd hdi d€ chitng minh diéu nay.

Hiép phuong sai c6 mot cdch gidi thich kha hap din bing hinh hoc va céch gidi thich nay dugc
ching ta trinh bay trong 16p.

Hiéu dinh: Trong Hoai Ngudi dich: Hoang Nhi
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Hé so tuong quan

Hiép phuong sai c6 nhugc diém 1a khé gidi thich vi né phu thudc vao don vi do clia cdc bién X
vay.

Hé sd tuong quan 12 mot con s& khong ¢6 don vi nén tranh duge nhuge diém di néu trén:

O xy

Ngudi ta c6 thé chitng minh dudc:

Céc bién ngiu nhién lién tuc

Céc phan phoi xdc suat hai bi€n clia cdc bi€n ngiu nhién lién tuc khong thé biéu dién dugc &
dang bang don gidn. Chiing ta cin trinh bay ching dudi cic dang him phan phdi xdc suit phu
hdp. Khi cho tru6c ham phéan phdi giao xdc suat ciia mot cip bi€n ngiu nhién, dudc ky hiéu 1a
f(x,y), moi dinh nghia néu trén déu cé thé dugc dp dung cho ham nay, vdi cdc todn ti téng dugc
thay th€ bing cdc tich phan.

Ngay mai, ching ta s& nghién ctu mot s6 ham phan phdi xdc sudt cho mot s6 bi€n ngiu nhién
lién tuc.

Hiéu dinh: Trong Hoai Ngudi dich: Hoang Nhi
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