Xac Suat Thong Ké
(T4c gia: Pham Nguyén Manh)

1/Gidi thi€u vé xac suat:

a/Dinh nghia x4c suit:

Quan sat cac hién tuong tu nhién, ta thdy c6 nhimg hién tuong thudng xay
ra, c6 nhiing hi¢én tugng it xay ra. Xac suét 1a mot dai luong thé hién mirc d6 x4y ra
(thuong xuyén hay it khi) ciia mot bién cé.

Vi du:
+Choi bai cdo, c6 thé su dung xéc suét dé tinh duoc kha nang duogc 3 con Tay

+Quan sat cac ngdy trude d6 va xem du bao thoi tiét, co thé doan dugc gan ding
kha nang hom nay mua.

b/Phén biét xac suat va théng keé:
Van dé chinh ma xac suat va thong ké giai quyét gan nhu trai nguoc nhau:

- Trong 1y thuyét xac suét, chung ta dua vao nhitng quy tic va thong tin da biét,
(cung v6i 1 it ngdu nhién) chuyén héa thanh nhitng s6 liéu dé du doan chuyén gi
da, dang hodac s€ xay ra.

Vi du: Dua vao kién thirc da biét vé bai cao va bo bai 52 14, ta ¢6 7 nat, ta c6 thé du
doan kha niang minh thang

-Trong thong ké, chung ta dua vao nhitng gi di xdy ra, chuyén hoa thanh s liéu dé
du doan quy tac va thong tin nham muc dich giai thich sy kién do.

Vi du: Dua vao théng ké sb nguoi bi bénh sé1 theo do tudi, ching ta co thé du doan
d6i tuong nao dé mac bénh nhét hodc tac nhan gy bénh (c6 lién quan téi dbi tuong
bi bénh nhiéu)

-Bai giang nay s€ tip trung vao phan xac suat



c/Luyén tip xac suat cdn ban:

Cau 1: Anh Tai la sinh vién dai hoc Khoa Hoc Ty Nhién, chuyén nganh cong nghé
thong tin, van con ¢, sdng & H5 Chi Minh va thich choi Lién Minh. Trong 2 sy
kién nay cai ndo c6 kha ning xdy ra cao hon: ‘Anh Tai 20 tudi’ hay ‘Anh Tai 20
tudi va rat ranh vé may vi tinh’?

Cau 2: Kha nang dé do 1 xtic xac 20 mat ra 1 sb chia hét cho 6 13 bao nhiéu?
Cau 3: Trong 3 cAu sau ciu ndo 1a c6 co s& vé xac suat nhat:

-Minh db xuc xic 4 1an s6 5 lién tiép, chic sb tiép theo khong thé nao 1 4 dau!
-Nay gio tric nghién khong c6 cau D nén nhitng cau tiép theo chic s& ¢ cau D.

- Thuong thi 5h chiéu dudng Cach Mang Thang 8 hay ket xe, kha ning cao hom
nay cling vay.

Cau 4: Dy doan thur trong 2 trudng hop sau truong hop nao c6 kha nang xay ra cao
hon va tinh thtr x4p xi kha ning cta 2 trudong hop: Kha ning ra 7 mit ngira khi
tung déng xu 10 1an va kha nang ra 14 mat ngira khi tung dong xu 20 lan.

Cau 5:Anh Linh va anh Trung tham gia trd choi sau: 2 nguoi s& doan 1 s6 nguyén
duong bat ki (2 anh khong biét két qua ctia ngudi con lai), néu doan gidng nhau, 2
anh s& thang. Gia sir anh Trung biét s6 anh Linh thich nhét, va ca 2 déu biét diéu
nay. Viéc anh Linh biét s§ anh Trung thich nhat c6 lam tang kha ning thing cta 2
nguoi khong?

d/Ung dung ctia x4c suat co dién trong doi song:

Ngoai nhirng tng dung d& thiy trong choi bai, c4 cugc va 1 vai bdo mon thé
thao, xac suét con duoc st dung trong rat nhiéu linh vuc khac nhau nhu Tai chinh
kinh doanh, machine learning, du bao thoi tiét, tinh d6 hiéu qué cua thuat toan,...

**: Hay tim img dung cila xac suat trong 3-5 linh vyc tiy ¥.

2/ Cac dang va ki ning xac suat quan trong:

a/Xac suat roi rac:




Gia st ta tung 1 déng xu 100 1an, ta s tinh sb 1an két qua la mat sép. S mat
sdp c6 thé 1a bat ki sd ty nhién nao tir 0 dén 100 ma khong thé 1 nhimg s thuc
khac hay s6 40 nhu: 25.5 hay 100i. Vi du trén biéu dién cho su rdi rac va xac suét
101 rac giai quyét cac van dé ma cac két qua khong lién tiép nhau trong day sb.

b/X4c suét lién tuc:

Gid su 1 ti€u chi lam linh ctru hda ctia tram ctru hoa M 1a can ndng phai tu
85 dén 120kg thi 1 linh ctru héa trong tram c6 thé c6 can nang la 1 s6 thuc bat ki
lién tuc tir 85 dén 120. Vi du trén biéu dién cho sy lién tuc va xac suit lién tuc giai
quyét cac vin dé ma cac két qua c6 thé chay tira dén b (a,b 1a cac giéi han cua két
qua)

(Pinh nghia trén 1a chua hoan chinh nhung hi vong né da gitip moi ngudi hinh
dung duoc rdi rac va lién tuc 1a nhu thé nao)

c/Mat d6 xac suit: (Tham khao)
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Mat @0 xac suat lién tuc

Ham mat do xac suét 1a ham biéu dién x4c suat xdy ra ciia nhitng két qua kha thi
trong thir nghiém (thudng 1 két qua khi thuc hién thir nghiém nhiéu 1an)

**Tham khao thém tai:
https://vi.wikipedia.org/wiki/H%C3%A0m_ m%E1%BA%ADt %C4%91%E1%B
B%99 x%C3%Alc_su%E1%BA%ASt

Hodc trang tiéng Anh:

https://en.wikipedia.org/wiki/Probability_distribution

d/Gié tri ki vong va 1 s6 cong thirc x4c suat quan trong:

-Gia tri1 ki vong:

+Khi tung dong xu, ta quy udc néu mat sip thi ta s& dugc 1 vién keo, mit ngura thi
khong duogc gi ca. Nhu vay, gia tri ki vong cua s6 keo ta dugc sau mdi 1an tung s€
1a: 50%*1 + 50%*0 = 0.5. Vay gia tri ki vong cua Xx, s6 keo ta duoc sau 10 1an tung
(ki hiéu la E(x)) s€ 1a 0.5*%10 = 5 vién keo

+Gia trj ki vong ctia bién X s& duoc tinh theo coéng thirc:

E(X)=) xP(X =x)


https://vi.wikipedia.org/wiki/H%C3%A0m_m%E1%BA%ADt_%C4%91%E1%BB%99_x%C3%A1c_su%E1%BA%A5t
https://en.wikipedia.org/wiki/Probability_distribution
https://vi.wikipedia.org/wiki/H%C3%A0m_m%E1%BA%ADt_%C4%91%E1%BB%99_x%C3%A1c_su%E1%BA%A5t

Trong d6 P(X = x) 1a kha ning bién X c¢6 gia tri x

+Gia tr1 ki vong rat hitu dung trong nhiéu truong hop, vidu: 1 vu dau tu s& duoc
danh gia (theo tiéu chuan thong thuong) 1a 101 néu gia tri ki vong 16n hon 0 va 16
néu nho hon 0 (dé ¥ rang khi thuc hién nhiéu 1an vu dau tu c6 GTKV 16n hon 0 thi
kha nang rét cao s& mang lai 191 nhuén); khi tinh d¢ hi€u qua cua 1 thuat toan, ta
cling hay dung GTKV dé tinh (dya trén big-O notation);.. .

+1 sb cong thirc khac cia GTKV (a,b,c 1a cac hﬁng ) thuce):
E[X +Y]=E[X]+E[Y]
ElaX]=aE[X]

ElaX +bY +c]=aE[X]+bDE[Y]+c

**Tham khao thém tai: https://en.wikipedia.org/wiki/Expected value
(khong khuyén khich)

+Chi s hanh phic:

Trong 1 sd trudng hop, gia st nhu anh A dang c6 100000 ddng, anh ay s&
khong tham gia 1 vu ca cugc 50% duoc 120000 ddng va 50% mat hét s6 tién minh
dang c6 du gia tri ki vong cho thdy ca cuoc nay 1a 1.

Li do 1a vi chi s hanh phuc ctia anh 4y cho thiy vu ca cuge nay 1a khong co
lgi. Chi s6 hanh phuc f(x) la chi sb hai long cua ban than dya trén gia tri x minh

dang c6 (thuong 1a tién nhung khong nhét thiét)

Quay lai truong hop cuia anh A, gia strta cho f(x) = Jx , trong vu cé cugc

trén, dya theo cong thirc d6 s& co 50% kha nang anh 4y tang chi s hanh phuc 1én

/220000 —+/100000 =152,8 va 50% kha ning giam xudng ~/100000 —0 =316,2 . Viy

day s€ khong phai 1 vu cé cugc c6 191 cho anh A


https://en.wikipedia.org/wiki/Expected_value

Anh A budn vi agu thua cugc

**Hay danh gia chi s6 hanh phic cia minh va cho vi du vé€ 1 vu ¢4 cugc cong bang
cho ban than.

+ 1 diéu nén luu y vé gia tri ki vong:
Gia st ti 16 thing trong 1 vu ca cuoc 13 1 trén n (n nguyén duong), nhu vy

theo cong thire gia tri ki vong E[aX]=aL[X] thi thuc hién n vu c4 cugc nhu

vay thi s0 lan ta ki vong thang s& 1a 1.

Bay gio ta s& tinh kha nang thuc hién n vu c4 cuoc ma thang it nhét 1 vu:

( )n = =l =36, 8%
\ , . n (1+ L)n e
Kha nang dé thua hét n vu Ia (khi n du 16m): n—1

Suy ra ti I¢ dé théng it nhat 1 vu sé la khoéang 63,2%, that su khong cao 13m,
nhung tai sao gia trj ki vong van 1a 1? Phai ching phép toan c6 van dé? Ban thir
suy nghi xem.

Cau tra 101 rat don gian, gié tri ki vong khac voi kha nang xay ra céc gia tri.
Gi4 ta cho bi€u do ti 1¢ sau (bi€u d6 nay ciing ‘gan giong’ biéu do ti 1€ ctia van dé
trén):



Gia sit GTKV ctia so d6 trén 1a 1.5, didu d6 khong co nghia 1a phan 16n céac gia tri
c6 thé c6 ctia nd phai 16n hon 1.5.

**Duya vao do, khi thuc hién 1 vu ca cugc, ngoai viéc tinh GTKY, ta cling co thé
tinh kha nang chlng ta s€ dugc 1ai.

**Hay tim cong thirc tinh GTKV cta 1 su kién c6 x4c suat lién tuc (goi ¥: str dung
tich phan)

-Cong thire tinh x4c sudt quan trong:

P(A | B)=P(ANB)/P(B)

P(AUB) =P(A) + P(B) - P(ANB)

Su ki¢n A va B khong phu thudce vao nhau khi va chi khi:

P(ANB) = P(A).P(B)

Fy(x) =P(X <x) (phuong trinh mat do x4c suit)

E(n) = iP(n >k)YneZ)

Trong d6 P(ANB) la kha nang A xdy ra khi B da xay ra, P(ANB) 1a kha ndng A va
B déu xay ra, P(AUB) 1a kha ning A hoic B xay ra

e/Phuong phép Monte Carlo:




Phuong phap Monte Carlo 1a phuong phap va chiing ta sir dung thir nghiém
kiém tra bién ngiu nhién (thudng 13 trén may tinh) dé kiém tra két qua tong quat.

Phuong phép ndy tiy theo yéu cau dé bai ma s& c6 sy khac nhau nhung
thuong s€ di theo quy luat sau:

1/Tao vung gi6i han cho cac bién

2/Tao nén cac bién ngau nhién theo ti 18 cho trude trén ving gii han d6
3/Tinh s6 cac bién & nhitng vi tri cho trudc

4/Tinh két qua dua trén cong thire di tao va thong tin tir budc 3

**V{ du: Ta mudn tinh xap xi gia tri ciia s pi:

1/V€ 1 hinh vuong r6i v& hinh tron bén trong nd c6 cung tam véi hinh vudng (tiép
xuc voi canh hinh vuong)

2/Chon ngau nhién (1000 diém, 1000000 diém,...) cic diém trong viing gidi han
hinh vuong, kha nang & moi vi tri co diém ngﬁu nhién la nhu nhau

3/Tinh s0 diém nam trén va trong hinh tron
4/ Tinh s0 p1 bang cach lay so di€ém trén hinh tron chia cho tong s6 di€ém roi nhan 4
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Uu diém ctia phuong phap nay:
-C6 thé tinh toan bang may tinh ma khéng can phai tén qua nhiéu cong sirc.

-V61 du so6 bién kha nang cao s€ cho ra két qua gan dang chap nhan duogc.



Nhuoc diém:
-Khéng thé dam bao két qua trong giéi han chip nhan dugc

**Hay thir chimg minh khi cho cang nhiéu bién ngau nhién thi kha niang cho ra két
qua ding cua bai trén cang cao

f/Phuong sai, do léch chuén:

-Phuong sai l1a 1 cong thirc thong ké dung dé do dd léch ve gia tri ctia cac bién
ngau nhién. Do I¢ch dugce hiéu 1a mirc 4o chénh 1€ch ctia cac bién so voi gia tri ki
vong cua chung.

-Phuong sai dugc tinh theo cong thirc sau:

var(X) = E(X — E(X))*) hay var(X)=E(X*)—E*(X) theo cong thirc
GTKV

Do GTKV chang khac gi gia tri trung binh trong truong hop cac bién ¢ kha ning
xay ra nhu nhau. Khi dé ta cé:

> (x-X)
var(X)=H+— _ .
n (X la gia tri trung binh cia cac bién)
-D6 1éch chuin ciing ¢ céng dung tuong ty phuong sai, thim chi do 1éch chuan
c6 gia tri bang cin bac 2 clia phuong sai:

n

D (x-X)

o(X)={‘L—— .

-Su khac bi¢t ctua 2 dai lugng nay 1a o 1éch chun s& ¢ bac 1, béng vO1 bac cua
cac bién ngiu nhién, diéu nay rat quan trong trong nhiéu linh vuc, diém hinh 13 tai
chinh kinh doanh.



**Tai sao ching ta khong st dung cong thurc

n

Z|x—)?|
o(X)=2b —
n

bé thay cho do 1éch chuan?

-Phuong sai va d6 1éch chuan c6 rat nhiéu cong dung, noi bat nhat 1a dung dé danh
gia d6 6n dinh cua s6 liéu. Vi du nhu: chi Tién c6 thir nghiém chat luong mén an
ctia minh bang 2 phuong phap khac nhau. Phuong phap thir nhat luon dat diém 8
trong khi phuong phép con lai dao dong tir diém 6 t&i diém 10. Chi kha ning cao
s& chon phuong phap 1 néu mudn ban loai moén an nay vi n6 6n dinh hon.

**Tim nhiing truong hop ma 2 két qua c6 GTKV nhu nhau thi két qua c6 phuong
sai cao hon c6 loi hon, phuong sai thip hon ¢6 1gi hon.

**Tham khao thém tai

https://statistics.laerd.com/statistical-guides/measures-of-spread-range-quartiles.ph
p

g/ 1 56 15i thudng gdp trong xac suat;

-Trong tu tuwong:

+ Khong danh gia duoc rang su kién a,b,c ciing xay ra c6 kha nang thap hon su
kién a,b cing xay ra (vd: cdu 1 trong phan lc)

+Khong danh gia duge dit liéu cung cip c6 1am ting kha nang su kién xay ra hay
khong (vd: 3 1an tung dong xu ra sap lién tiép khong lam ting kha ning lan tung
thir 4 1a ngura)

-Trong tinh todn:

+ Khong phan biét dugc sy kién c6 phu thudc vao nhau hay khong, hoac tinh kha
ning nguoc lai nhung khéng trir di lai (Vd: can tinh P(AUB) = P(A) + P(B) -
P(ANB) nhung ta chi tinh P(ANB), quén tinh phan con lai)



+Nham 1an trong viéc tinh toan s6 lwong con lai sau mdi truong hop (vd: kha ning
1y 2 bi d6 tir 16 5 bi xanh 5 d6 1a (1/2)*(4/9) chi k phai 1/4)

+Nham 1an x4c sudt binh thuong va xac suit Bayesian (S& dugc doc & chuong sau)

h/Luyén tap xac suat nang cao:

(Khuyén khich str dung Python dé xac dinh dap sd)

1/ Anh Manh mudn mua nhan tang chi Y, anh khong biét chon loai nao gitra 20
loai khac nhau nén anh nghi ra cach sau: chon k chiéc nhin bat ki (biét rang mdi
loai ¢6 dung 2 chiéc nhan) va 14y 2 chiéc nhan cung loai bat ki (néu co) trong k
chiéc d6. Hoi anh nén chon bao nhiéu chiéc nhén thi:

a/ Kha ning cao sé& c6 it nhat 1 cip nhin va khong phai chon qua nhiéu.
b/ *Kha ning c6 dang 1 cip nhan 1a cao nhat( dap sb k =9; 47,2%)
2/ A va B choi d6 xtc xic 20 mit, kha nang dé A cao diém hon B 14 bao nhiéu?

3/ Co phiéu cta 1 cong ti ctr 1 tudn c6 50% kha ning tang 1% so véi gia tri dau tu
tir thoi diém dau tién va 50% kha ning giam 1%. Hoi sau 8 1an kha nang sinh 10i 1a
bao nhiéu?

4/Ban can 8 diém cho mén toan tric nghiém dé dd dai hoc, hoi ban can chic chian

lam ding bao nhiéu cau dé c6 kha ning cao dat dugc 8 diém, néu dé toan co6 50
cau? 100 cau?

(Ban c6 thé chon trén 60%, 70%, 80% hodc 90%)

5/*Kha nang cong ty TA c6 it nhat 1 thuong vu 16 mdi nam (biét rang mdi thang
kha ning nhu nhau) 1a 95%, hoi kha ning cong ty nay co it nhét 1 thuong vu 15
mdi thang 12 bao nhiéu?

6/a/Trong 3 luot, mdi luwot anh Nhét chon 1 s bat ki tir 1 dén 100, gia tri ki vong
tich cta cac sb anh da chon 13 bao nhiéu?



b/Néu anh 4y chon 1 s6 bat ki rdi ap dung tiép cho 2 lugt con lai thi GTKV s& 13
bao nhiéu?

3/Cong thirc Bayesian:

a/Bai toan Monty Hall: (Ttng duoc st dung trong chuwong trinh truyén hinh c6 that
& M)

Trod choi nhu sau: C6 3 canh cira, trong d6 1 canh ctra ddng sau 13 xe hoi va
2 ctra con lai ddng sau 13 con dé. Nguoi choi dugc chon 1 canh cira va nguoi din
chuong trinh (biét trude cira ndo cé xe hoi) sé mo 1 trong 2 canh cira ngudi choi
khéng chon, canh ctra d6 chic chian mo ra c¢6 con dé & phia sau. Ngudi choi duogc
quyét dinh co thay ddi lya chon ctia minh sang ctra con lai hay khong dé tim duoc
ctra c6 xe hoi.

**¥Néu 1a ngudi choi ban s& quyét dinh nhu thé nao?

b/Cdng thirc Bayesian:

Trong phan trudc chiing ta da biét cong thirc P(A | B) = P(ANB) / P(B). Nhu
vay, chiing ta ciing c6 P(B | A) = P(ANB) / P(A) trong d6 A,B 1a 2 sy kién bat ki.
Két hop 2 cong thirc trén lai ta co:



P(B| A)P(A)
P(B) hay

P(E|H)P(H)
P(E)

P(4|B) =

P(H|E)=

(H,E 1a hypothesis va evidence, gia thuyét va bang chimg)

Cong thirc trén chinh 13 x4c sut co diéu kién, né gitp ta tinh duoc kha ning
su kién H xay ra khi da c6 dir li¢u E.

Quay lai bai toan Monty Hall, 1 vi du kinh dién cho cong thirc nay. Gia str
ban chon ctra s6 1 va ngudi dan chuong trinh mé cho xem cira s6 3, khi d6 E 1a sy
kién MC mé cira s6 3 (anh ta biét rang cira c6 con dé 1a ctra s6 3 va 1 cira khac),
vay P(E) = 0.5 do kha nang anh ta m¢ ctra 3 hodc mo ctra con lai 1a nhu nhau. Néu
ngudi choi khong thay doi dap an, goi H 13 kha ning xe hoi & ctra s6 1, vay P(E|H)
s& bang 0.5 do MC c6 thé chon cira 2 hodc cira 3, theo cong thirc Bayesian, P(H|E)
s& bang P(H) = 1/3 va kha nang ngudi choi thing 1a 1/3.

Néu nguoi choi quyét dinh thay d6i,goi H kha ning xe hoi ¢ ctra 2 thi
P(E|H)=1 va P(H|E) = 2/3, kha ning nguoi choi thang 1a 2/3.

Bai toan trén da cho thay sy 1am tudng co thé xay ra khi khong cap nhat xac
xuat dua trén dir liéu (nghi rang d6i hay khong doi déu nhu nhau)

Chung ta hay tht tim hiéu 1 bai toan khac néu ban chua tin vé kha nang bi
mic biy boi cong thirc Bayesian (néu tin ciing cir 1am cho vui):

Gia dinh X c6 2 con, trong do6 it nhét 1 dra 12 con trai, kha nang co con trai
hay con gai la nhu nhau (chi ¢6 2 gidi tinh thoi), hoi kha ndng gia dinh trén c6 2
dtra con trai la bao nhiéu?

Céc ban c6 thé nghi dén 1a 50%?

Chung ta hay dya vao cong thirc Bayesian dé tinh. Ta dat H 1a gia thuyét gia
dinh c6 2 con va E 1a thong tin gia dinh c6 it nhat 1 dtra con trai. Ta c6: P(H) = %,
P(E|H) =1, con P(E)? Ta c6 4 kha ndng: gia dinh c6 2 gai, chi gai em trai, anh trai
em gai hodc 2 trai, vay P(E) = %, ta rit ra két luan P(H|E) = 1/3, kha ning c¢6 2 con
trai chi 1a 1/3.



**Luu y, khi dat H,E can phai tinh toan ki ludng trudce khi dat va E phai la
su kién di dién ra. Bai toan Monty Hall s& ra két qua sai la 50-50 néu ta @it Hva E

Sal.

¢/ Ung dung ctia cong thirc Bayesian trong doi séng:

Cong thirc Bayesian rat quan trong trong doi sdng. Dua theo nguyén 1i xac
suit, gia thuyét s& thay d6i khi c¢6 thém dir liéu cép nhat.

Cong thirc ndy c6 tng dung trong nhiéu linh vyc khac nhau: Y hoc, Kinh té,
Tai chinh-Kinh doanh, Thé thao (nhét 14 ca cugc), Dy bao Thoi tiét, May hoc
(Machine Learning),...

Cong thirc Bayesian déng vai tro quan trong trong nhiéu nghién ciru y hoc, dién-hinh-nhw
Sre-tiPl e
Chung ta s& thtr tim hiéu tng dung cu cong thirc Bayesian trong y hoc qua

bai toan sau:

Céc nha khoa hoc d4 nghién ctru thanh cong may chuan doan bénh Trumpf,
1 bénh cuc ki d& 1ay nhiém nhung khong thé phat hién nguoi bénh bang mat
thuong. Hién tai ho du doan c6 khoang 10% dén s6 ¢ thanh phd A bi bénh Trumpf
va may chuan doan bénh c6 ti 18 chinh xac 1a 90% (tirc mot ngudi bi bénh di chuan
doan thi 90% maéy cho ra két qua duong tinh, 10% am tinh va nguoc lai) Anh Tai



di chuan doan va ra két qua duong tinh, hoi kha nang anh e‘iy that su bi bénh la bao
nhiéu?

Ta dat H 14 gia thuyét anh ay bi bénh Trumpf, E 1 két qua dwong tinh. Ta
c¢6: P(E|H) = 90%, P(H) = 10% (b6 qua cac yéu to phu nhu vi tri, do tudi,...), P(E)=
10%.90% +90%.10% (du khong bi bénh van c6 10% anh Tai ra két qua duong
tinh) = 18%. Vay P(H|E) = 50%! Tuy may chuan doan nay co6 vé rat hiéu qua, that
su ap dung vao thuc té lai khong dem lai nhiéu hiéu qua, tham chi con gay hoang
mang cho nhitng ngudi khong bi bénh.

**Hay nghi phuong an dé cai thién van dé trén.

d/Ung dung ctia cong thirc Bayesian nang cao trong doi sbng va luyén tip (tham
khdo):

-Luyén tap:

1/Hay tinh ti 1€ that sy bi bénh Trumpf & phﬁn trén néu anh Hoang chuan doan 3
1an duong tinh? 2 1an dau duong tinh va 1an cudi Am tinh?

2/Gia st 1 dua tré ¢6 kha nang dugc sinh ra 1a nam hodc nit, sinh ra vao 1 trong 12
thang 1a nhu nhau. Goi p 1a kha nang 1 gia dinh 2 con ¢6 2 dira con gai, biét rang
c6 it nhat 1 dta 1a con gai. Goi q 1a kha ning 1 gia dinh 2 con ¢ 2 dua con gai,
biét rdng co it nhat 1 dira con gai sinh vao thang 4. So sanh p va q.

3/Hung thi Pho Thong Niang Khiéu khong duoc t6t 1am va rat lo vé két qua. Theo
ngudn tin ndi bo, ban ctia Hung d3 biét két qua cua 1 sb ban di dau vao trudng
nhung Hung tir chdi hoi thong tin vi s¢ no s& lam giam kha ning ctia minh néu
khong c6 anh trong do. Anh Hung c6 dung hay khong? Giai thich.

-Cong thirc Bayesian nang cao:

1 tmg dung khac cua cong thirc Bayesian 1a dé loc thu spam trong e-mail, ching ta
hay cung xem vi du sau (Dép s6 1a thir quan trong nhat trong vi du nén néu khong
doc 101 giai cling khong sao):

Thu binh thuong Thu rac Tong cong

Thu mau 400 600 1000




Co tir “mién phi” 100 300 400
Cé tir “thdng bao” 10 90 100
Trong vi du trén, ta s€ ddt R 1a kha ndng thu dén 1a thu rac, B 1a 1a kha nang thu

dén 1a thu binh thuong, M 14 kha nang thu dén ¢ tir “mién phi”, T 12 kha ning thu

dén co tir “thong bao”. Ta co:

P(M [R)P(R) _ 0.5.0,6 _ .,

PRIM) =000 0,4
PRIT) - P(TJ)J(QT)J)D(R) _ 0,13.10,6 0%

NO SPAM!

Cau hoi dit ra bay gio 1a : kha ning thu dén 1a thu rac 13 bao nhiéu néu né c6 ca 2

tu trén? Ki hi¢u 1a P(RIM"T)
Hién nhién ta co:

P(M"T|R)P(R)
P(M"T)

P(R|M"T)=

Theo cong thirc xac suat, néu 2 su kién X,Y khong phu thude vao nhau thi :



P(X"Y|Z) = P(X|Z).P(Y|Z)

Do do, ta s€ gia st 2 sy kién M, T khong phu thudc vao nhau (c6 thé di€éu gia s
nay sai nhung sai s0 chap nhan dugc so véi vige dém tong so 1an 2 tir nay cung
xuat hién)

(**Chap nhan sai s6 nho 1a diéu rit quan trong trong toan tng dung)
Dodotaco:
P(M”T|R) = P(M|R).P(T|R)

P(M"T|B) = P(M|B).P(T|R)

Ta cling co :
Pkl a1y POTIRLPED
P(B|M~T) = P(M T |B).P(B)

PM™T)
Do 1 thu chi c6 thé 1a thu binh thudng hodc thu rac :

|_P(MT|R).P(R) P(M"T|B).P(B)
-~ P(M"T) P(M"T)

= PM"T)=P(M |R).P(T |R).P(R)+ P(M | B).P(T | B).P(B)
Vay ta dua ra dugc két luan :

P(M | R).P(T | R).P(R)

P(R|IM"T)= P(M | R).P(T | R).P(R)+ P(M | B).P(T | B).P(B)

**Luu y : Pé y rang day chi 14 két qua xap xi



Thtr ghép vao cau hoi ban dau, ta co dugc ti 18 thu ¢6 2 tir “mién phi” va “thong
b4o” 1a thu rac sé bang :

* *
0.6*%0.5*0.15 _ 950
0.6*0.5*%0.15+0.4*0.25*0.025

Theo phuong phap trén ta rat ra duoc cong thirc tong quat :

P(R)] | P(thongtin, | R)
P(R)| | P(thongtin, | R)+ P(B)] | P(thongtin, | B)

P(R| " thongtin,) =

(Nh6 rang céac thong tin khong qua phu thudc vao nhau)

**Co thé tham khao thém cac ing dung nang cao cua con g thirc Bayesian tai
http://mlg.eng.cam.ac.uk/zoubin/talks/lect1bayes.pdf (khong khuyén khich)

Heét

Néu c6 cau hoi vé chii dé nay, cé thé lién lac thém qua: manhphamnguyen2810@gmail.com


http://mlg.eng.cam.ac.uk/zoubin/talks/lect1bayes.pdf

