Xac suat va thong ké

Trac nghiém 4 PDF bai

Hai model dugc cham trén cung 200 anh validation. Model A dting 84%, model
B ding 86%. Nhom chon B. Mot tuan sau, trén b test kin, A lai cao hon B.
Khong ai lam sai gi ca: 200 anh la m§t mau ngau nhién, va con sé do trén mau
ngau nhién thi dao dong. D€ bi€t mot chénh léch nhu 2% la that hay chi do
may rii, can vai khai niém xac sudt va thdng ké: xac suat co diéu kién, Bayes, ky

vong, phuong sai, phan phdi chuan va sai s6 chuan. Méi khai niém déu duge

kiém bing mo6 phong: cho may tung xtic xac hay rut mau hang van 1an roi dém.

MUC TIEU

Tinh xac suit, xac suat cé diéu kién; kiém hai bién c6 c6 doc lap khong.
Dung cong thic Bayes.
Tinh trung binh, median, phuong sai, d léch chuén, z-score.

Tinh sai s6 chuan cta accuracy dé€ biét chénh léch nao la nhiéu.

Xac sudt la ti 1€ khi lap lai nhiéu lan

Xac suat ctia mot bién cd 1a mot s6 tir 0 dén 1. Khi moi két qua déu kha nang nhu nhau,
xac suit la s6 két qua thuén 1gi chia cho tong sd két qua. Xic xac can doi ra mat 5 hoidc

6 c6 xac suat 2/6 = 1/3. Xac suat bién c6 khong xay ra la 1 trir xac suat n6 xay ra.

Cach hiéu thi hai hitu ich hon khi 14p trinh: xac suét 1a ti 1é bién cd xay ra néu lap lai
phép thtr rat nhiéu 1an. Cho may tung xtc xac mot tram nghin lan réi dém:
Python

import numpy as np

rng = np.random.default_rng(0)

rolls = rng.integers(1l, 7, size=100_000) # sd nguyén tUu 1 dén 6
print(round((rolls >= 5).mean(), 4), round(1l / 3, 4))
print(round(rolls.mean(), 3))
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KET QUA

0.3326 0.3333
3.498

Ti 1é dém dugc khép 1/3 t6i hai chit s6 thap phan. Dong thi hai 1a trung binh cac mat,
gan 3.5; muc ky vong sé gii thich con s6 nay. Mot biéu thitc so sinh nhu rolls >= 5 cho

mang True/False, va .mean() cda noé chinh la ti 1¢ True, meo da dung & bai 0.3.

HOI NHANH
Rat ngau nhién mot 14 tir bd bai 52 1a. Xac sudt khong rat dugce 1a co (13 14) 1a bao

nhiéu?
A 1/4
5 13/52 nhan 39/52
c 3/4

p 1/13

Xac suit co6 dieu kién va doc lap
M6t 16p 40 hoc sinh: 25 ban lam bai tip déu, trong d6 20 ban dat; 15 ban khéng lam déu,
trong dé 6 ban dat. Chon ngau nhién mot ban. Xac suat ban ay dat 1a 26,/40 = 0.65.

Nhung néu da biét ban ay lam bai tap déu, ta chi dém trong nhém 25 ban ay: 20/25 =
0.8.

Do 1a xac suat co diéu kién, viét P(A | B), doc “xac suat ctia A khi da biét B”:

P(AN B)

P(A| B) = —p5

AN Bla“ca Alan B cung xay ra”. O vi du, P(dat N 1am déu) = 20/40 va P(lam déu) =
25/40, chia ra dugc 0.8. Mau sd ddi tir ca 16p sang nhém diéu kién.
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Hai bién c6 ddc 1ap khi biét cai nay khong déi xac sudt cta cai kia: P(A | B) = P(A),
tuong duong

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

O 16p trén, 0.8 # 0.65, nén dat va lam bai tap déu khong doc 1ap. Hai 1an tung xtc xic thi
doc 1ap: xac sudt cahailanra61a1/6 - 1/6 = 1/36. Chi dugc nhan hai xac suét khi da co
Iy do dé tin chiing doc lap.

Python
pass_ = np.array([1] * 20 + [0] * 5 + [1] * 6 + [0] * 9) # dat hay khong
homework = np.array([1] * 25 + [0] % 15) # 1am bai tap déu hay khong

p_pass = pass_.mean()
p_pass_given_hw = pass_[homework == 1].mean()
p_both = (pass_ & homework).mean()

print(p_pass, p_pass_given_hw, p_both / homework.mean())

KET QUA

0.65 0.8 0.8

pass_[homework == 1] loc dng nhom diéu kién roi 14y ti 1&, cach viét thang theo nghia

“chi dém trong nhom”. Cot cudi tinh theo cong thiic va ra cung so.

HOI NHANH
Trong 16p trén, xac sudt mot ban lam bai tap déu khi da biét ban ay dat,

P(lam déu | dat), 1a bao nhiéu?

A 20/25
B 20/26
c 25/40
D 20/40
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Bayes: dao chiéu diéu kién

Mot xét nghiém phat hién duge 95% ngudi co bénh, va bao nham 5% ngudi khde. Bénh
nay chi 1% dan s6 mic. Mot ngudi xét nghiém duong tinh. Xac suat ngudi 4y c6 bénh 1a

bao nhiéu?

Nhiéu ngudi tra 16i 95%. Con s6 dy la P(duong | bénh), con cau hoila P(bénh | duong),
diéu kién ndm & phia ngugc lai. Cach dé nhat la dém trén 10 000 ngudi. 100 ngudi co
bénh, 95 ngudi trong s6 d6 duong tinh. 9900 ngudi khoe, 5% ctia ho 1a 495 ngudi duong
tinh nham. Téng cong 590 ngudi duong tinh, chi 95 ngudi that su c6 bénh: 95/590 ~
0.16.

100 9900
co bénh (1%) khoe

95 5 495 9405
duong (95%) am duong nham (5%) am

dudng tinh: 95 + 495 = 590 ngudi, cé bénh 95/590 = 0.16

Trong 590 ngudi duong tinh, chi 95 ngudi c6 bénh.

Viét thanh cong thirc, d6 1a dinh 1y Bayes:

pP(D | B) P(B)
P(D)

P(B| D)= P(D) = P(D | B)P(B) + P(D | -B)P(—B).

O day B 1a “c6 bénh’, D 1a “duong tinh”, =B 1a “khdng c6 bénh”. Tt s6 0.95 - 0.01 = 0.0095
; mau s6 0.0095 + 0.05 - 0.99 = 0.059. Chia ra dugc 0.161, kh6p phép dém.

Chuyén nay ciing xay ra v6i model. Khi truéng hgp can tim rat hi€ém, mot model bat
dugc gan hét ca that va it bAo nham van co6 thé c6 phan 16n canh bao 1a nham, vi nhém

binh thudng qua dong. Bai 1.5 sé do diéu nay bang precision.
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Python

p_b = 0.01 # ti 1é mac bénh
p_d_b = 0.95 # dudng tinh khi cdé bénh
p_d_not_b = 0.05 # duong tinh nham khi khoe

p_d = p_d_b % p_b + p_d_not_b * (1 - p_b)
print(round(p_d, 4), round(p_d_b * p_b / p_d, 4))

sick = rng.random(1_060_000) < p_b
positive = np.where(sick, rng.random(1_000_060) < p_d_b, rng.random(1_000_0600) < p_d_not_b)

print(round(sick[positive].mean(), 4))

KET QUA

0.059 0.161
0.1609

M6 phong mot triéu ngudi cho ti 1€ bénh that trong nhém duong tinh khoang 0.161, khép
cong thirc t6i hai chit 6. np.where(diéu kién, a, b) chon phan tir ctia a 6 chd diéu

kién dang va ctia b & cho sai.

HOI NHANH
Gitr nguyén xét nghiém (bdt 95% ngudi bénh, bao nham 5% ngudi khde), nhung
dung 6 mot bénh vién noi mot nira s6 ngudi dén kham c6 bénh. Mot ngudi duong

tinh c6 bénh véi xac suat bao nhiéu?
A 0.16, vi xét nghiém khéng ddi
8 0.5, badng ti 1&é méc bénh
c 0475

D 0.95
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Ky vong va trung binh

Ky vong ctia mdt dai lugng ngau nhién la trung binh cac gia tri, mdi gia tri nhan véi xac

suat cta no:
EX] =) z-P(X =u).

Xtc xac can doi: E[X] = (1 +2+--- +6)/6 = 3.5, khép con s6 3.498 & muc dau. Ky
vong khéng nhat thiét la mot gia tri ¢6 thé xay ra; khong lan tung nao ra 3.5. N6 1a trung

binh vé lau dai.

Mot vé s6 gia 10 000 dong, trung 1 000 000 dong véi xac suat 0.005. Tién 16i ky vong moi
vé 12 0.005 - 1000 000 — 10 000 = —5000 dong: mua cang nhiéu, cang gan chic chan 16.

Ky vong c6 tinh tuyén tinh: E[aX + bY| = aE[X] + bE[Y], ké ca khi X va Y khong doc
14p. Tung hai xtc xic, ky vong tdng 1a 3.5 + 3.5 = 7 ma khong can liét ké 36 trudng hop.

Trén di liéu that, ta khong biét xac sudt, chi co cac gia tri da quan sat. Trung binh méu
z= % 3" z; 1a u6c lugng ctia ky vong. Median la gia tri diing gita khi sap x€p; no it bi kéo
b&i mot vai gia tri cuc 16n, nhu bai 0.3 da thay véi gio tu hoc léch phai.

HOI NHANH
Tung hai xic xac can ddi roi 1dy mat thir nhat trir mat thir hai. Ky vong ctia hiéu la

bao nhiéu?

A0
B 3.5
c 7

D Khéng tinh dugc néu khong liét ké 36 trusng hgp
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Phuong sai va d6 1éch chuan

Hai nhém hoc sinh ¢6 diém [6,7,7,8,7] va [4,9,5, 10, 7]. Trung binh déu bing 7, nhung
nhom sau phan tan hon nhiéu. Po dd phén tan bang phuong sai: trung binh binh phuong
khoang cach téi trung binh,

Var(X) = E[(X — p)?], o = 4/ Var(X).

o la @6 1éch chuan (standard deviation), cting don vi véi di liéu nén dé doc hon phuong
sai. Nhom dau c6 do léch —1,0, 0, 1,0, binh phuong c6 trung binh 2/5 = 0.4, nén o ~
0.63. Nhom sau c6 phuong sai 26/5 = 5.2, o ~ 2.28.

z-score clia mdt gia tri cho biét n6 cach trung binh bao nhiéu lan do 1éch chuan: z =
(z — p)/o. Piém 10 6 nhom sau c6 z = 3/2.28 ~ 1.32; § nhom dau, diém 10 c6 z ~ 4.7,
tirc la bat thuong hon nhiéu. Chuén hoéa dit liéu 6 bai 1.4 lam dang phép nay cho tung

cOt.

Python

np.array([6, 7, 7, 8, 7], dtype=float)
np.array([4, 9, 5, 10, 7], dtype=float)
for g in (a, b):
print(g.mean(), round(g.var(), 2), round(g.std(), 2), round((10 - g.mean()) / g.std(),
2))
print(np.var(a, ddof=1))

a
b

KET QUA

7.0 0.4 0.63 4.74
7.0 5.2 2.28 1.32
0.5

NumPy mic dinh chia cho n. Dong cudi dung ddof=1 dé chia chon — 1,ra2/4 = 0.5;
pandas mac dinh tinh std() theo cach nay. Chia cho n — 1 cho két qua sat hon khi dung
mot miu nhd dé doan do phan tan cta ca téng thé. Khi n 16n, hai caich gan nhu bing

nhau; chi can nhé dé khéng ngac nhién khi NumPy va pandas in hai s6 khac nhau.
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HOI NHANH
Thém 10 vao moi diém ctia mét nhoém. Trung binh va do 1éch chuan thay déi thé

nao?
A Cé haitang thém 10
8 Trung binh khéng déi, do léch chuén tang 10
¢ Trung binh tdng 10, d6 I&ch chuan ting /10

D Trung binh tdng 10, dé Ié&ch chudn khong dbi

Phan phoi chuin

Chiéu cao, sai s6 do, di€ém thi ctia nhiéu ngudi thudng co histogram hinh chudng: day &
gitta, mong dan hai bén, ddi ximg. Hinh chudng &y la phan phdgi chuin (normal

distribution), xac dinh béi hai s6: trung binh y va dd 1éch chuén o.

Quy tic dé nh6 nhat 1a 68-95-99.7: khoang 68% gia tri nam trong u + o, 95% trong p +
20,99.7% trong p + 30. MOt gia tri c6 |z| > 3 1a hi€m, dang kiém xem c6 phai 16i nhap
liu khong.

p-30 n-20 M-O M M40 U+20 M+30

Phan phdi chuan: 68% gia tri trong y + ¢, 95% trong p + 2o.
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Phan phoi chudn xuat hién nhiéu vi mot 1y do sdu hon: trung binh ctia nhiéu dai lugng
ngiu nhién ddc 1ap c6 phan phéi gan chudn, du ting dai lugng c6 phan phoi gi. Do 1a
dinh ly giéi han trung tam. Ngay cé trung binh ctia 30 1an tung xuc xac, von c¢6 phan phdi
déu, cling cho histogram hinh chuéng. Muc ti€p theo dung diung két qua nay cho

accuracy.

Python

z = rng.normal(®, 1, size=100_000)

print(round((np.abs(z) < 1).mean(), 3), round((np.abs(z) < 2).mean(), 3))

means = rng.integers(l, 7, size=(100_000, 30)).mean(axis=1)

print(round(means.mean(), 3), round(means.std(), 3), round(np.sqrt(35 / 12 / 30), 3))

print(round((np.abs(means - 3.5) < means.std()).mean(), 3))

KET QUA

0.682 0.954
3.5 0.311 0.312
0.691

Dong dau: 68.2% va 95.4% s6 ngau nhién chuan ndm trong mot va hai dé 1éch chun.
Dong hai: mdt tram nghin 1an 14y trung binh 30 mét xtc xac; trung binh ctia chtng
quanh 3.5, d6 1éch chuén 0.311, gan dtng bing o/v/30 ~ 0.312 v6i 0 = 35/12 1a phuong
sai mot xtc xac. DOng ba: khoang 69% cac trung binh nam trong mot do 1éch chuén, gan
68% ctia phan phdi chudn. Phan léch nho dén tir viéc trung binh 30 mét chi nhan mot s6

gia tri roi rac.

HOI NHANH
Diém mot ky thi c6 phan phoi gan chuén, trung binh 6.0, do 1éch chuan 1.5. Khoang

bao nhiéu phan tram thi sinh c6 diém tir 3.0 dén 9.0?

A 68%
B 95%
t 99.7%
D 50%
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Sai s6 chuan: diém validation dao dong bao nhiéu

Quay lai cau hoi dau bai. Mot model c6 accuracy that p = 0.85 trén toan bd anh c6 thé
gap. Ta chi chdm trén n = 200 anh rGt ngau nhién. Méi anh dang hay sai giong mot lan
tung dong xu léch, nén accuracy do dugc la trung binh ctia 200 bién 0/1. Theo muc

trude, nd ¢6 phan phdi gan chuin quanh p, véi do léch chuin

p(l—p).

SE =

Do léch chuin ctia mot con s6 u6ce lugng goi 1a sai s6 chuan (standard error). V6ip =
0.85, n = 200: SE = 4/0.1275/200 =~ 0.025. Theo quy tic 95%, accuracy do dugc thuéng
ndm trong khoang 0.85 4 0.05, tirc tir 0.80 téi 0.90. Hai model chénh 2 diém phan tram

trén 200 anh la chénh léch ndm gon trong nhiéu.

Mudn SE nhd hon thi can n 16n hon, nhung SE chi giam theo +/n: gdp 10 lan di liéu thi
SE chi con khoang mét phan ba.

Python

p_true = 0.85
for n in [200, 2000]:

acc = rng.binomial(n, p_true, size=10_000) / n # 10 000 bd validation, moi bd n
anh

lo, hi = np.percentile(acc, [2.5, 97.51)

print(n, round(acc.std(), 4), round(np.sqrt(p_true * (1 - p_true) / n), 4), lo, hi)

KET QUA

200 0.025 0.0252 0.8 0.895
2000 0.008 0.008 0.8345 0.866

rng.binomial(n, p) dém so6 lan thanh céng trong n lan tha, moi lan xac sudt p; chia cho
n dugc accuracy ctia mot bd validation. Mudi nghin bd cho thay véi 200 anh, 95% s6 do
ndm tir 0.80 t&i 0.895, rong gan 10 diém phan tram. V6i 2000 anh, khoang dy chi con tir
0.8345 t6Gi 0.866.
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: that 0.85

n =200 |‘|
II II.
86

|
0.78 0.80 0.82 0.84 0.

n =2000

0.88 0.90 0.92
accuracy do dugc

Cung mot model: cham trén 200 anh dao déng rong, trén 2000 anh hep hon.

Hai cach gidm nhiéu khi so model: dung validation 16n hon hoac cross-validation (bai
1.3); va so hai model trén cung cac anh, dém nhitng 4anh ma hai model tra 16i khac nhau,

thay vi so hai con s6 tdng.

HOI NHANH
Model dat accuracy 0.90 trén 100 anh validation. Sai s6 chuan ctia con s6 nay

khoang bao nhiéu?

A 0.09
B 0.003
c 0.03
D 0.9
Khi di thi

o Viét ro diéu kién nam & phia nao: P(A | B) khac P(B | A). Khi r6i, d€m trén 10 000

mau nhu muc Bayes.

¢ NumPy chia n, pandas chia n — 1 khi tinh std.
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» Hai model chénh nhau it hon hai lan /p(1 — p)/n thi chua n6i dugc model nao tot
hon.

Tom tat

» Xac sudt la ti 1€ khi 1ap lai nhiéu lan; d€m hodc mé phong déu dugc.

e P(A| B)=P(AN B)/P(B): chi dm trong nhém diéu kién; doc 1ap khi P(A N
B) = P(A)P(B).

» Bayes P(B| D) = P(D | B)P(B)/P(D) dao chiéu diéu kién; ti 1é nén P(B) quyét
dinh nhiéu.

» Ky vong la trung binh c6 trong s6 xac sudt, c6 tinh tuyén tinh; median it bi gia tri cuc
doan keéo.

» Phuong sai la trung binh binh phuong do 1éch, o 1a can cta no6; z-score = (z — u)/o.

 Phan phoi chudn: 68-95-99.7; trung binh ctia nhiéu bién ddc 1ap gan chuin.

» Accuracy trén n mau c6 sai s6 chuan 1/p(1 — p)/n, gidm theo /n.

Kiém tra cuéi bai
Mudi cau dudi day bao quat ca bai. Lam hét roi xem diém; cau nao sai thi doc lai muc

tuong ung.
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CAU1

Trung binh ctia day 2, 4, 6, 8, 10 1a bao nhiéu?

A b
B 6
c 7
D 8

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 57

CAu 2
Median ctia day 1, 3,5, 7,9 la bao nhiéu?

A 3
B 7
c 9
D 5

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 58
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CAu 3

Phuong sai ctia day 0, 0, 0, 0 la bao nhiéu?

A0
B 1
c 4

D Khdng xac dinh

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 59

CAu 24

Tung mot xGc xic sau mit can doi. Xac sudt ra mat tir 5 trd 1én 1a bao nhiéu?

A 1/6
B 1/3
c 1/2
D 2/3

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 60
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CAus

V6i phéan phoi chuén, khoang bao nhiéu phan tram gia tri nam trong mot do léch

chuan quanh trung binh?

A 50%
B 95%
C 68%
D 99%

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 61

CAU 6
Hai bién c6 A va B doc lap khi nao?

A KhiP(A|B)=0
8 Khi P(AUB) = P(A) + P(B)
¢ Khi A va B khéng thé cung xay ra

D Khi P(AN B) = P(A) P(B)

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 62
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CAu 7

binh Iy Bayes dung d€ tinh gi?
» P(A|B)tu P(B | A)
5 P(A) + P(B)
¢ P(A)-P(B)

D Trung binh va phuong sai

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 63

CAu 8

Do 1éch chuin la gi?
A Binh phuong cua phuong sai
B Téng cac do léch so vdi trung binh
¢ Trung binh trj tuyét déi cua dd léch

D Can bac hai cua phudng sai

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 64

Al Canuc80k - Bai 0.7 - Xac suét va thong ké 16/18


https://aisingapore.org/wp-content/uploads/2026/04/NOAI-2026-Preliminary-Round-Assessment-300-MCQs-Google-Forms.pdf#page=25
https://aisingapore.org/wp-content/uploads/2026/04/NOAI-2026-Preliminary-Round-Assessment-300-MCQs-Google-Forms.pdf#page=26

CAu 9

Mot tap dir liéu c6 trung binh 10, d6 1éch chuén 2. z-score ciia gia tri 14 1a bao
nhiéu?

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 65

CcAu 10

Trén 500 anh validation, model A dat 0.80 va model B dat 0.82. Sai s6 chuan cta

madi sO khoang 0.018. Nhom nén két luan thé nao?
A B chéc chan tot hon vi 0.82 I6n hon 0.80
8 At6t hon vi B cé thé dang overfit validation
¢ Chénh léch con nam trong nhiéu, chua két luan dugc

D Hai model nhu nhau, vi chénh Iéch nhé han 0.05

Poc thém

« Seeing Theory — A visual introduction to probability and statistics. Trang tuong tac ctia Pai
hoc Brown: xac suit, Bayes, phan phoi, dinh Iy gii han trung tam béng hinh dong.

e Khan Academy — Statistics and probability. Bai giang va bai tap tu trung binh, phuong sai t6i
xac suat co diéu kién.

 3BluelBrown — Bayes theorem, the geometry of changing beliefs. Bayes bang hinh vé, dtng vi
du xét nghiém bénh hiém.
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https://aisingapore.org/wp-content/uploads/2026/04/NOAI-2026-Preliminary-Round-Assessment-300-MCQs-Google-Forms.pdf#page=26
https://seeing-theory.brown.edu/
https://www.khanacademy.org/math/statistics-probability
https://www.youtube.com/watch?v=HZGCoVF3YvM

« Downey — Think Stats. Sich mién phi, thong ké bing Python va mo6 phong, rat gan cach lam

cua bai.
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https://greenteapress.com/wp/think-stats-3e/

