Chuong 0. Kién thirc chuén bj
0.1. Mt s6 phan phdi xac suit thong dung
Phén phéi Bernoulli
Gia str két qua khi thuc hién mot phép thir chi xay ra hai truong hop: c6 hoic khong xay ra
tinh chit nghién ctru, voi x4c suat thanh cong 13 p.
Dit X = 1 néu tinh chat nghién ctru xay ra va X = 0 néu tinh cht nghién ctru khong xay
ra. Khi d6, ta c6 bang phan phdi x4c suat cia X.

X 0 1

P p 1-p
Céc tham s dic trung ctia phan phdi Bernoulli 1a
EX) =p,Var(X) =p(1 —p).
Vidu1l. M5 phong phan phdi Bernoulli trong phin mém R véi 10 quan sat, xac sudt thanh

cong clia tinh chat nghién ctru p = 0.2
Code R
# bernoulli distribution in r

rbinom(10, 1,.2)
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Phén phéi nhi thirc (binomial distribution)
Thyec hién phép thir Bernoulli n 1an. Goi X 14 s 1an xuat hién tinh chat nghién ctru trong n

lan. Khi @6, X 1a mot bién ngau nhién nhan cac gia tri 0,1, 2, -+, n v6i x4c suat tuong tng

X 0 1 n
P Cap®(1=—p)" | Crp'(1 —p)*! Chip™(1—-p)°
Céc tham s6 dic trung ctia phan phdi nhi thirc
E(X) =np,Var(X) = np(1 — p).
Vidu 2. Tinh x4c sudt phan phdi nhj thirc X nhan gia tri bang 5 khi thuc hién phép thir 10

1an va xac suit thanh cong bang 0.5

Code R
# dbinom r - calculate binomial probability in r

dbinom(5, size=10, prob=0.5)




[1] 0.2460938 ) . .
Vidu 3. Tinh xac suat phan phoi nhi thirc X nhan gia tri nhé hon hoac bang 5 khi thuc hién

phép thir 10 lan véi xac suat thanh cong bang 0.5.
Code R
# pbinom in r - binomial probability r

pbinom(5,10,0.5)

[1] 0.6230469
Vidu4. Tim s 1an thuc hién thanh céng khi xac sudt thanh cong nhé hon hodc bang sb 1an

thuc hién thanh cong 12 0.56, biét thyc hién phép thir 20 1an véi xac suét thanh cong 13 0.46

Code R
# r gbinom - inverse binomial distribution

gbinom(0.56,20,.46)

[1] 10

Phén phéi chudn

Gia sir bién ngau nhién X tuén theo phan phdi chuin véi trung binh u va phuong sai o2,
trong d6 —oo0 < i < 00, 6% > 0. Khi d6, ham mat d6 xéac suat f(x) co dang

1 (x — w)?
e exp I— o7 |
Céc tham s6 dic trung ctia phan phéi chuan
E(X) = Var (X) = o2

Trong truong hop u = 0,0 = 1 thi phan phdi chuan N(0,1) duoc goi 1a phan phdi chuin

f(x) =

tac.
Vidu 5. Tinh gia tri cia ham mat do x4c suét tuan theo phan phdi chuan véi trung binh bang
2.5 va dd léch chuédn bﬁng 0.5 tur cac gia tri -10 dén 10 voi khoang céch cac diém chia bang
0.1:
Code R
# Create a sequence of numbers between -10 and 10 incrementing by 0.1.
x <-seq(-10, 10, by =.1)

# Choose the mean as 2.5 and standard deviation as 0.5.

y <- dnorm(x, mean = 2.5, sd = 0.5)




plot(x,y)

Céc gia tri cia ham mat d xac suat y:
[1]1.530786e-136 2.226901e-134 3.112546¢-132 4.179831e-130 5.392993e-128 6.685429¢-126
[7] 7.962637e-124 9.111980e-122 1.001836¢-119 1.058301e-117 1.074112e-115 1.047414e-113
13]9.813304¢e-112 8.833655¢-110 7.640008e-108 6.348563¢-106 5.068568e-104 3.887974¢-102
19] 2.865429¢-100 2.029010e-98 1.380406e-96 9.023141e-95 5.666787e-93 3.419356e-91
25] 1.982348e-89 1.104190e-87 5.909296e-86 3.038477e-84 1.501082e-82 7.124939¢-81

43] 1.161038e-60 3.147880e-59 8.200081e-58 2.052326e-56
49] 2.531048e-52 5.398107e-51 1.106142e-49 2.177752e-48
55] 1.307285e-44 2.193213e-43 3.535245e-42 5.475028e-41
61] 1.599766e-37 2.111233e-36 2.676974e-35 3.261221e-34
[67] 4.638294e-31 4.815122e-30 4.802691e-29 4.602461e-28
[73] 3.186222e-25 2.601923e-24 2.041461e-23 1.538920e-22
[79] 5.185729e-20 3.331176e-19 2.055955e-18 1.219152e-17
[85] 1.999676e-15 1.010454e-14 4.905711e-14 2.288313e-13
[91] 1.826944e-11 7.261923e-11 2.773360e-10 1.017628e-09
[97] 3.954639¢-08 1.236524e-07 3.714724e-07 1.072207¢-06

[13]

[19]

[25]

[31] 3.249272e-79 1.423702e-77 5.993501e-76 2.424210e-74 9.420804e-73 3.517499¢-71
[37] 1.261851e-69 4.349213e-68 1.440262e-66 4.582477e-65

[43]

[49]

[55]

[

[103] 2.028170e-05 4.988494e-05 1.178861e-04 2.676605e-04 5.838939¢-04

[109] 2.464438e-03 4.768176e-03 8.863697e-03 1.583090e-02
[115] 7.094919e-02 1.079819e-01 1.579003e-01 2.218417e-01
[121] 4.839414e-01 5.793831e-01 6.664492e-01 7.365403e-01
[127] 7.820854e-01 7.365403e-01 6.664492e-01 5.793831e-01
[133] 2.994549e-01 2.218417e-01 1.579003e-01 1.079819e-01
[139] 2.716594e-02 1.583090e-02 8.863697e-03 4.768176e-03
[145] 5.838939e-04 2.676605e-04 1.178861e-04 4.988494e-05
[151] 2.973439e-06 1.072207e-06 3.714724e-07 1.236524e-07
[157] 3.587568e-09 1.017628e-09 2.773360e-10 7.261923e-11
[163] 1.025551e-12 2.288313e-13 4.905711e-14 1.010454e-14
[169] 6.945925e-17 1.219152e-17 2.055955e-18 3.331176e-19
[175] 1.114600e-21 1.538920e-22 2.041461e-23 2.601923e-24
[181] 4.237639¢e-27 4.602461e-28 4.802691e-29 4.815122e-30
[187] 3.817198e-33 3.261221e-34 2.676974e-35 2.111233e-36

7

1.400836e-63
4.935178e-55
4.119402e-47
8.146695e-40
3.817198e-33
4.237639¢-27
1.114600e-21
6.945925¢e-17
1.025551e-12
3.587568e-09
2.973439¢-06

2.716594e-02
2.994549¢-01
7.820854e-01
4.839414e-01
7.094919¢-02
2.464438e-03
2.028170e-05
3.954639¢-08
1.826944e-11
1.999676e-15
5.185729¢-20
3.186222e-25
4.638294¢-31
1.599766e-37

4.114365e-62
1.140217e-53
7.486661e-46
1.164675e-38
4.292767e-32
3.748745e-26
7.756224e-21
3.802163e-16
4.415980e-12
1.215177e-08
7.922598e-06
1.223804e-03
4.478906e-02
3.883721e-01
7.978846e-01
3.883721e-01
4.478906e-02
1.223804e-03
7.922598e-06
1.215177e-08
4.415980e-12
3.802163e-16
7.756224e-21
3.748745e-26
4.292767e-32
1.164675e-38



[193] 8.146695e-40 5.475028e-41 3.535245e-42 2.193213e-43 1.307285e-44 7.486661e-46
[199] 4.119402e-47 2.177752e-48 1.106142¢-49

Do thi cia ham mat do xac suit phan phdi chuin N(2.5,0.5%)
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Vidu 6. Xac dinh d6 thi ciia ham phan phéi x4c suat tuan theo phéan phdi chuan N(2,1%)

Code R

# Create a sequence of numbers between -3 and 8 incrementing by 0.2.
x <- seq(-3,8,by =.2)

# Choose the mean as 2 and standard deviation as 1.

z <- pnorm(x, mean =2, sd = 1)

plot(x,z)
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Vidu7. Mo phong dit liéu bao gdbm 1000 quan sét tir phan phdi chuan véi trung binh bing

3 va do léch chudn bang 0.25 dong thoi vé do thi biéu dién dir liéu

Code R
data <- rnorm(1000, 3, .25)
hist(data)
Histogram of data
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Vidu 8. Tinh gid tri x4c suét cta cac gia tri nho hon 1.96 khi dir liéu tuan theo phan phdi

chuén tic N(0,1)

Code R
pnorm(1.96, 0, 1)
[1] 0.9750021

Vidu 9. Gia tri ctia phan phi chun tic ma x4c suat ctia cac gia tri nho hon gia trj cho trudc
bang x4c suét ¢ dinh

Code R

gnorm(0.975, 0, 1)

[1] 1.959964




0.2. Uéc lwgng hop ly cue dai

Pinh nghia 1. U6c luong hop 1y cuc dai (MLE) 0 gia tri 6 trong d6 ham hop 1y L(6) =

f(x|6) dat gia tri supremum, tuc la

sups f(x16) = £(x]0)

Uéc lwong hop Iy cwe dai vé trung binh ciia tong thé tudn theo phin phéi chuin va di biét
phwong sai ciia tong thé
Gia str mau ngiu nhién x,, x,, -+, X, cac quan sat doc lap va cung tuan theo phan phdi

chudn N (u, 02). Khi d6, woc lugng trung binh ctia téng thé c6 dang

_ = 1 (xi Zl 1(xl ‘Ll)
f(xlleJ""xn) = L[mo_ exp|— 20-2 \/_O' l l

Bién d6i tir s6 ctia s6 mii ta co
Z(xl w2 = Z[(xl X)+ (X -p)] Z(xl X) +n(X—p)’

=(n-1)s§? +n(§—u)

. ; . N ()2

bé ham hop 1y dat gié tri cuc dai, ta can bicu thirc exp dat gia tri cuc dai, tac la W
. . . . — 2

dat gid tri cuc tiéu, hay Y7, (x; — u)?* dat gia tri cuc tieu. Diu nay dong nghia véi n(X — ,u) dat

gid tri cuc tiéu, do (n — 1)S2 1a hing s6.

Do d6, wdc luong hop 1y cuc dai cua trung binh téng thé u chinh 13 trung binh mau X.

0.3. Cac bai toan co ban trong suy luin ciia thong ké c6 dién

Udc lwong diém

Uéc luong khodng
Dinh nghia 1. Udc lugng khoang cho tham sé 6 véi do tin cay (1 — @) 1a (64, 6,) néu
PO, <0<6,)=1—aq.
Céc truong hop cua khoang tin cay:
e Néu khoang tin cdy c6 dang (—oo, 8,) thi goi 1a khoang tin cay phia trai hay khoang

tin cy toi da.

10



e Néukhoang tin cdy c6 dang (6;, +0) thi goi 1 khoang tin cdy phia phai hay khoang
tin cay t6i thiéu.
e Néu khoang tin cdy co6 dang (6;, 6,), vdi 8;, 0, # +oo thi goi a khoang tin cdy hai
phia hay khoang tin cdy t6i da v6i d6 dai khoang tin cay [ = 6, — 6;.
M@t 56 bai todn wéc lwong khodng cho tham sé ciia tong thé cé phéin phéi chudn
e Udc luong trung binh y ctia mot tong thé tuan theo phan phdi chuan va da biét phuong sai

o? cta tong thé voi do tin cay (1 — a):

— o
E(Xiz —)
u %\/ﬁ

Trong d6 mau ngiu nhién tir tong thé {x,, x,, -, x,,} bao gdm céc quan sat doc lap va ciing
tudn theo mot phan phdi xac suat chuan N (g, o2).

e Udc lugng ty 18 p trén mot tong thé
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