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Chuyén deé: Xac suat c6 diéu kién va ung dung

trong du bao kinh té

Chuyén dé nay cung cap mét cai nhin toan dién vé xac suat cé diéu kién, tu cac
dinh nghia va cong thic co ban dén cac Ung dung quan trong trong Iinh vuc
kinh té. Viéc nam viing kién thdc nay khéng chi gitip hoc sinh gidi quyét céc bai
todn trong chuong trinh ma con mé ra mét huéng ti€p can mai dé phan tich cac

van dé thuc tién.

Phan 1: Ly thuyét co ban vé xac suat co diéu kién
1. Pinh nghia xac suat cé diéu kién

Xac suat cé diéu kién la mot khai niém nén tdng, cho phép ching ta cap nhat

Xac suat cla mot su kién khi-cé thém thong tin vé mot su kién khac da xay ra.
a. Khai niém

Xac suat cla bién co A, véi diéu kién bién c6 B da xay ra, dugc goi la xac suat
c6 diéu kién cla A khi B xay ra. Ky hiéu la P(A|B).

b. Cong thuc

Cong thuc tinh xac suat cé diéu kién cta bién co A khi biét bién c6 B da xay ra
la: P(A|B) = P(A n B) / P(B), véi diéu kién P(B) > 0.

e P(A|B): Xac suat xdy ra A, khi biét B da xay ra.

e P(A n B): Xac suat xay ra dong thoi ca A va B.
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e P(B): Xac suat xay ra B.
c. Vi du minh hoa

1. Vi du 1: Gieo mot con sic sac can doéi. Goi A la bién c6 "Mat xuat hién co6 s6
cham la 4", B la bién c6 "Mat xuat hién c6 sé cham la chan". Tinh P(A|B).
Giai:

Khoéng gian mau Q = {1, 2, 3, 4, 5, 6}.

B={24, 6} - P(B)=3/6=1/2.

A n B la bién c6 "Mat xuat hién la 4 va la s6 chan", ticlaAn B = {4}. » P(A
n B) = 1/6.

Vay, xac suat dé mat 4 cham xuat hién, biét rang mat xuat hién la chan, la:

P(A|B) = P(A n B) / P(B) = (1/6) / (1/2) = 1/3.

2. Vidu 2: Mot 16p hoc cé 30 hoc sinh, trong dé c6 10 hoc sinh gidi Toan, 8 hoc
sinh gidi Ly, va 3 hoc sinh gidi ca Toan va Ly. Chon ngau nhién mot hoc sinh.
Tinh xac suat hoc sinh dé gidi Tean, biét rang hoc sinh dé gidi Ly.

Giai:

Goi A la bién co6 "Hoc sinh dugc chon gidi Toan".
Goi B la bién €0 "Hoc sinh dugc chon gidi Ly".

Ta can tinh P(A|B).

P(B) = 8/30.

P(A n B) = 3/30 (xac suat hoc sinh gidi ca hai moén).

P(A|B) = P(A n B) / P(B) = (3/30) / (8/30) = 3/8.
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2. Quy tac nhan xac suat

TU cong thic xac suat co diéu kién, ta cé thé suy ra quy tac tinh xac suat cua
giao hai bién co.
a. Cong thuc

P(A n B) = P(B) * P(A|B) = P(A) * P(B|A)

Trudng hop dac biét: Néu A va B la hai bién c6 doc lap (viéc xay ra cua bién co
nay khéng dnh hudng dén xdc suat xdy ra cla bién cod kia), thi P(A[B) = P(A).

Khi dé, cong thic tré thanh: P(A n B) = P(A) * P(B).
b. Vi du minh hoa

1. Vidu 1 (Phu thudéc): Mot hop cé 5 bi xanh va 3 bi d3. Lay ngau nhién lan
luot 2 bi khdng hoan lai. Tinh xac suat ca hai bi lday ra déu la bi xanh.
Giai:
Goi A la bién c6 "Bi thi nhat la bi xanh". P(A) = 5/8.
Goi B la bién c6 "Bi thi hai la bi xanh".
Ta can tinh P(A n B).
Xac suat lay dugc bi th(r hai mau xanh, biét bi th& nhat da la mau xanh, la
P(B|A) = 4/7 (vi con lai 4 bi xanh trong téng sé 7 bi).
Ap dung quy tac nhan: P(A n B) = P(A) * P(B|A) = (5/8) * (4/7) = 20/56 =

5/14.

2. Vidu 2 (Péc l1ap): Gieo mot dong xu va mdt con slc sac. Tinh xac suat
dong xu ra mat sap va sic sac ra mat 6 cham.
Giai:
Goi A la bién co "DPéng xu ra mat sap". P(A) = 1/2.
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Goi B la bién c6 "Suc sac ra mat 6 cham". P(B) = 1/6.

Vi hai bién c6 nay doc lap, ta cé: P(A n B) = P(A) * P(B) = (1/2) * (1/6) = 1/12.
3. Cong thirc xac suat toan phan

Cong thic nay dung dé tinh xac suat cia mot bién c6 A thong qua xac suat cla

A trong cac truong hop (diéu kién) khac nhau, tao nén moét hé day du.
a. Khai niém hé day du

MOt nhom cac bién co6 {B1, B2, ..., Bn} dugc goi la mot hé day du néu ching
xung khac tirng déi mot (Bi n Bj = @ vdi i # j) va hop clda ching bang khéng

gian mau (BLu B2 u ... u Bn = Q).
b. Cong thuc

Cho {B1, B2, ..., Bn} la mot hé day du cac bién co. Khi ddé, véi moi bién c6 A, ta
cé6: P(A) = P(B1)P(A|B1l) + P(B2)P(A|B2) + ... + P(Bn)P(A|Bn) = Z

P(Bi)P(A|Bi)
c. Vi du minh hoa

1. Vi du 1: MOt nha may cé 3 phan xuéng |, Il, lll sdn xuat cung moét loai san
pham. Phan xudng | san xuat 30%, phan xuéng Il san xuat 45%, va phan
xudng Il 'sdn xuat 25% téng san pham. Ty |é san pham [6i cia moi phan
xudng lan lugt la 1%, 2%, va 1.5%. Lay ngau nhién mot san phdm cda nha
may. Tinh xac suat sdn phdm dé la phé pham.

Giai:
Goi A la bién co6 "San pham lay ra la phé& pham".

Goi B1, B2, B3 lan lugt la bién c6 "San pham thudc phan xudng |, Il, I11",
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{B1, B2, B3} la mo6t hé day du véi P(B1)=0.3, P(B2)=0.45, P(B3)=0.25.
Ta cé: P(A|B1) = 0.01, P(A|B2) = 0.02, P(A|B3) = 0.015.

Ap dung cdng thiic xac suat toan phan:

P(A) = P(B1)P(A|B1) + P(B2)P(A|B2) + P(B3)P(A|B3)

P(A) = (0.3 ¥0.01) + (0.45 *0.02) + (0.25 * 0.015) = 0.003 + 0.009 +

0.00375 = 0.01575.

4. Cong thuc Bayes

Cong thic Bayes la hé qud cla cong thic xac suat cé diéu kién va cong thic
xac suat toan phan. N6 cho phép "dao ngugc" diéu kién: tur P(A|B) tinh ra

P(B|A), gilp cap nhat niém tin vé moét gia thuyét khi c6 bang chirng mdi.
a. Cong thuc

Cho {B1, B2, ..., Bn} la mot hé day da céc bi€n c6 va A la mot bién c6 bat ky.
Khi dé: P(Bk|A) = [P(Bk) * P(A|Bk)] / P(A) = [P(Bk) * P(A|Bk)] / [Z

P(Bi)P(A|Bi)]
b. Vi du minh hoa

1. Vi du 1: (Tiép theo vidu 1 d muc 3) Gia st lay dugc mot phé pham. Tinh xac
suat phé pham dé do phan xudng Il sdn xuat.
Giai:
Ta can tinh P(B2]|A).
Ta da c6 P(A) = 0.01575, P(B2) = 0.45, P(A|B2) = 0.02.
Ap dung céng thic Bayes:
P(B2|A) = [P(B2) * P(A[B2)] / P(A) = (0.45 * 0.02) / 0.01575 = 0.009/ 0.01575

~ 0.5714.
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Vay, néu gap mot phé pham, khd nang cao né dén ti phan xudng Il (khoang

57.14%).

Phan 2: Ung dung cta xac suat cé diéu kién trong du bdo
kinh té
Kinh té hoc va tai chinh la nhiing linh vuc day ray su khéng chac chan. Xac suat

c6 diéu kién cung cap mot bd cong cu manh mé dé luong héa rui ro, dua ra du

bdo va ho trg ra quyét dinh.

5. Phan tich rui ro tin dung

Cac ngan hang va té chutc tai chinh s dung mo hinh xac suat dé danh gia kha
nang khach hang khéng tra dugc ng (vG ng).

a. Boi canh

Khi mot khach hang nép don vay von, ngan hang can quyét dinh cé nén cho

vay hay khong. Quyét dinh nay dua trén viéc udc tinh xac suat v& ng cla khéach
hang, dua trén cac thong tin nhu lich st tin dung, thu nhap, d6 tudi, v.v.

b. Ung dung céng thic Bayes

Cong thirc Bayes gilp cap nhat xac suat vé ng cila moét khach hang khi cé thém
thong tin ma&i. Vi du, xac suat mét khach hang vé ng la P(V3 ng). Néu biét thém
théng tin khach hang nay cd "Lich st tin dung xau", ta cé thé tinh xac suat mdi

la P(VG ng | Lich st tin dung xau).
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c. Vi du minh hoa

Mot ngadn hang thong ké rang ty 1é khach hang v& ng la 5% (P(V& ng) = 0.05).
Trong s6 nhirng ngudi v& ng, 70% c6 thu nhap thap (P(Thu nhap thap | V& ng) =
0.7). Trong s6 nhitng nguoi khong v& ng, chi 20% cé thu nhap thap (P(Thu nhap
thap | Khéng v& ng) = 0.2). Mot khach hang méi cé thu nhap thap dén vay. Tinh
XAc suat nguoi nay sé vo ng.

Giai:

Ta can tinh P(V& ng | Thu nhap thap).

Ap dung céng thirc Bayes:

P(VG ng | Thu nhap thap) = [P(V& ng) * P(Thu nhap thap | V& ng)] / P(Thu nhap
thap).

Trudc hét, tinh P(Thu nhap thap) bang céng thitc xadc'suat toan phan:

P(Thu nhap thap) = P(V3 ng)P(Thu nhap thap | V& ng) + P(Khéng v3 ng)P(Thu
nhap thap | Khong vd no)

P(Thu nhap thap) = (0.05 *0.7) + (0.95% 0.2) = 0.035 + 0.19 = 0.225.

Bay gio, tinh xac suat can tim:

P(V& ng | Thu nhap thap) = (0.05 * 0.7) / 0.225 = 0.035/ 0.225 = 0.1556.

Vay, xac suat v4 ng cta khach hang nay da tang t&r 5% lén khodng 15.6% sau

khi biét thong tin vé thu nhap thap.
6. Du bao thi truong ching khoan

Nha dau tu luén muén du dodn xu hudng cua thi truong (tang, gidm, di ngang)

dua trén cac tin tic kinh té vi mo.
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a. Bdi canh

Cac tin tic nhu lam phat, [3i suat, tang trudng GDP, ty |é that nghiép c6 anh
hudng I6n dén gid c6 phi€u. Xac suat co diéu kién giup lugng héa moi quan hé
nay.

b. Ung dung xac suat cé diéu kién

Nha phan tich cé thé xay dung mo hinh dua trén dir liéu lich sit dé tinh cac xac
suat nhu P(Thi truong tang | Lam phéat gidm) hay P(Thi trudng gidm | Lai suat

tang).
c. Vi du minh hoa

D{ liéu lich st cho thay:

- Xac suat thj truong ching khoan tang trong mot thang la 60% (P(Tang) = 0.6).
- Néu Cuc Du trit Lién bang (FED) cat gidm lai suat, xac suat thi truong tang la
80% (P(Tang | Cat gidm LS) = 0.8).

- Néu FED tang lai suat, xadc suat thij truong tang chi la 30% (P(Tang | Tang LS)
= 0.3).

HOm nay, FED théng bdo cat giam lai suat. Dua vao thong tin nay, nha dau tu
c6 thé cap nhat ky vong cla minh rang kha nang thij truong tang la 80%, cao

hon nhiéu so v&i muc trung binh 60%.
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Phan 3: Bai tap van dung

Bai 1:

Trong mot ky thi, cé 60% thi sinh hoc bai va 40% khéng hoc bai. Néu hoc bai,
xac suat thi dé 1a 95%. Néu khong hoc bai, xac suat thi dé chi la 20%.

a) Chon ngau nhién mot thi sinh, tinh xac suat thi sinh dé thi do.

b) Giad st thi sinh dé da thi d6. Tinh xac suat thi sinh d6 c6 hoc bai.

Goi y giai:

a) Dung cong thic xac suat toan phan.

Goi A: "Thi sinh thi d6", B1: "Thi sinh hoc bai", B2: "Thi sinh khong hoc bai".

P(A) = P(B1)P(A|B1) + P(B2)P(A|B2) = (0.6 * 0.95) + (0.4 *0.2) = 0.57 + 0.08 =

0.65.

b) Dung céng thic Bayes. Tinh P(B1|A).

P(B1|A) = [P(B1)P(A|B1)]/ P(A) = (0.6 * 0.95) / 0.65 = 0.877,

Bai 2:

Mot cong ty bdo hiém phan loai khach hang thanh 3 nhém: rui ro thap, rdi ro
trung binh, va rdi ro cao. Ty |é khach hang trong cdc nhém nay lan luot la 70%,
20%, va 10%. Xac suat xay ra tai nan trong mot nam cta moi nhém lan lugt la
1%, 5%, va 10%.

a) Tinh ty Ié khach hang gap tai nan trong moét nam.

b) Néu mot khdch hang bdo cdo tai nan, tinh xac suat nguoi dé thudéc nhém rui

o Cao.
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Goi y gidi:

a) Dung cong thirc xac suat toan phan. Két qua: P(Tai nan) = 0.027.
b) Dung cbéng thirc Bayes dé€ tinh P(RUi ro cao | Tai nan). K&t qua: P(RUi ro cao |

Tai nan) = 0.37.
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