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4.2. Uéc lugng diém

@ 2.2.1 Khsi niem uéc lugng diém
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Khéi niém udc lugng diém 1

Gia st cAn udc luong tham sb 6 cha bién nglu nhién X. Ti X ta 1ap mdt m3u nglu nhién kich thudc n,
Wx = (X1, X2,..., Xn).

@ Uéc lugng diém chia 0 13 mot théng ké © = g(X1, X2, ..., X,), viét gon 13 © va goi 13 ham uéc luong diém
cho 6.
@ Tién hanh 1ap mAu cu thé W, = (z1,@2,...,2,). Gid tri cu théd 8 = g(21, 22, ..., zn) dudc goi 13 mdt gia

tri uéc lugng diém cia 6.
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Khai niém wéc lugng didm a

Vi du 16

(a) Gia st X 1a bién ngdu nhién c6 phan phéi chudn véi ky vong F(X) = p chua biét.
@ K¥ vong miu ngiu nhién X la mot ham wéc lugng diém cho pu.
@ Sau khi Iia chon miu cu thé, thi gia tri trung binh miu Z sé 1a mot wée luong diém ciia p.
Chéng han, 1y ngiu nhién mot méiu kich thuée n = 10 va nhan duge bo di lieu x;, = 13,8, z2 = 10, 4,
3 =9,7, x4 =12,6, x5 = 14,1, xz6¢ = 10,8, 7 = 15,1, x5 = 9,5, x9 = 13,1, 210 = 11, 3, thi mdt udc
lugng diém chia p 13

__13,8+10,4+9,7+12,6+14,1+10,8+15149,5+13,1+11,3 _ , .,
B 10 oo
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Khai niém udc lugng diém ol

: sam

Vi du 16 (tiép theo)

(b) Néu phuong sai V(X) = o2 chua biét thi phuong sai mau ngau nhién hig¢u chinh S? 1a mot ham wée
lugng diém cho phuong sai a2 va gia tri s2 tinh duge tir dit lieu mau 14 mot wdce lugng diém cia 2.

Trong vi du trén,

st = %[(13,8 —12,04)% 4 (10,4 — 12,04)* 4 (9,7 — 12,04)* + (12,6 — 12,04)* + (14,1 — 12,04)*

+ (10,8 — 12,04)> + (15,1 — 12,04)* + (9,5 — 12,04)* + (13,1 — 12,04)* + (11,3 — 12,04)?]
~ 4,8783

1a mot wéc lugng diém cha o2
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Mot sb6 udc lugng diém théng dung el

sam

# Ta thudng cin cic udc lugng diém cho cc tham sb sau day:

Ky vong u cla téng thé.

Phuong sai o2 clia téng thé; db léch chuin o cla téng thé.

o

@ Ty 1& p clia cac phan tir c6 tinh chit A trong t8ng thé.

@ Su khic nhau giifa hai ky vong cia hai tdng thé 1 — pe.
o

Su khac nhau v& ty 18 clia cic phin tir c6 diu hidu A cla hai téng thé pi — ps.
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Mét sé uéc lugng diém théng dung ol

SAMI

# Cac uéc luong diém hop Iy clia cic tham sb:
@ Db&i véi p, mét uéc lugng diém 13 =T
@ Dé&i véi o2, mét uéc lugng didm 13 52 = §.
@ Déi véi ty 18 p, mdt udc luong diém 13 tin subt miu p = z/n, trong dé z 1a sb phan tir c6 diu hidu A trong
m3u kich thuéc n.
) D0| véi p = pi2, mot uéc lugng diém 13 11 [i1 — iz = T — ¥, su khac nhau giita hai trung binh m3u cta hai
m3u ng3u nhién doc I3p.

@ D&i véi p1 — pa, mbt udc luong diém 13 py — P, su khac nhau giita hai tAn sudt m3u dugc tinh toén tir hai
m3u ng3u nhién déc I3p.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 4 — MUC 4.2 SAMI.HUST - 2023 7/47



4.2. Uéc lugng diém

e 4.2.2 Mét sb tiéu chuin lua chon ham udc luong
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Mot sb tiéu chuin lua chon ham uéc lugng el

SAMI

# C6 thé c6 mét sb Iya chon ham udc lugng diém khac nhau cho mét tham sb.
Vi duy 17
V6i dit lieu trong Vi du 16, ta c6 thé chon
@ gia tri trung binh mau
z = 12,04,

@ gi4 tri trung vi mau
< _ S5+ _ 11,3+12,6
a 2 a 2

@ gia tri trung binh méu sau khi da bé di gia tri nhé nhat va 16n nhét

= 11,95,

L —(max + min) —

9,7+10,4+10,8+11,3;1276+1371+1378+14’1 = 11,975

lam u6c lugng diém cho p.
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Mot sb tiéu chuin lua chon ham uéc lugng 1

sam

# Tai sao phai luva chon ham uéc lugng?

@ Chd y ring 6 13 mdt sb chua biét, con © = g(X1, Xa, ..., X,,) 13 mot bién ngiu nhign. Nhu vay, ta di l4y
mdt bién ngdu nhién dé x4p xi cho mét sb.

@ CAhu héi dit ra la:

1. Udc luong dua ra c6 “tét” khéng?

2. “Uéc luong tbt” ducc hiéu theo nghia ndo?
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Uéc lugng khdng chéch

@ Uéc luong © cho 0 dugc goi 13 udc lugng khéng chéch clia 6 néu
E(©) = 0.

@ N&u uéc lugng 13 c6 chéch, nghia 13 E(O) # 6, thi
E(©) -6

dugc goi 13 d6 chéch clta uéc lugng ©.

# C6 thé c6 nhidu uéc luong khdng chéch cho mét tham sb clia téng thé.
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Uédc lugng khéng chéch cho el

sam

@ Gia sir bién ngiu nhién gbc X c6 E(X) = u chua biét, yu dusc xem 13 ky vong clia téng thé.

@ T X ta lap m3u ngiu nhién kich thuéc n, Wx = (X1, Xa,..., X,).

@ Chon X = X57" | X, |a ham udc lugng diém cho ky vong s

@ Vi E(X) = p, nén X 13 mdt uéc lugng khdng chéch cho p.

@ Khi c6 mét mau cu thé W, = (z1,22,...,2,) thi T = 2 3" 2; [a mdt udc lugng diém khéng chéch cua
L.
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Uéc lugng khdng chéch cho p

Vi du 18

Véi di lieu trong Vi du 16, thi
@ trung binh méu
T = 12,04,

@ trung vi mau
¥ =11,95,

@ trung binh mAu sau khi da bé di gia tri nhé nhat va 16n nhat
f7(max+min) = 117975

déu 13 cac wéc lugng khong chéch cho p.

l

sam
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Uéc lugng khdng chéch cho o2 el

sam

@ Gia sir bién ngu nhién X c6 V(X) = o2 chua biét, 6% dugc xem |3 phuong sai clia téng thé.

@ Lap mAu nglu nhién kich thuéc n, Wx = (X1, X2, ..., X,). Xult phat tir céng thiic tinh phuong sai,
théng ké

n

F =S (i -X)
1=1

duoc xem xét dé dung lam ham uéc lugng diém cho o2.
@ Tuy nhién
~ -1
E(S?) = nTUZ £ 07,

nén 52 13 mét ham udc lugng diém cé chéch cho o2.
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Uéc lugng khdng chéch cho o2

@ D& thu dugc udc luong khdng chéch cho o2 ta skt dung phuong sai m3u nglu nhién hidu chinh

1 - —\2 n -~
2 2
- X, - X)?2=_"_
s n—lizzl( ! ) n—1S’
Vi "
E(S> :E( 52): 2,
(S%) — o
@ Khi c6 miu cu thé W, = (21,2, ...,2,) ta tinh dugc gia tri
2 1 - —\2
Th—1 (xlix)’

day 13 mét uéc lugng diém khéng chéch caa o2.
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Uéc lugng khdng chéch cho o2

Vi du 19
V6i dit lieu trong Vi du 16, thi mot uéc lugng diém khong chéch cho o’ la

! > (@i —7)" 04,8783,
i=1

2
s =

n—1 4
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Uédc lugng khdng chéch cho p 3|

sam

@ Goiplatylé cic phé\‘n tl c6 dhu hidu A trong téng thé, p chua biét. Ta thuc hién n quan sat déc lap va goi
X 12 sb cé thé cé dau hiéu A trong mau quan sit. Khi dé, tan suat mau ngau nhién

P=

2 |

13 mét ham uéc lugng diém cho p.

@ Vi E(P) =p, nén P I3 ham uéc lugng khéng chéch ciia p.

@ Khi c6 m3u cu thé, ta tinh dugc gié tri cu thé cia P, ky hidu 13 5, day 13 mét udc luong diém khong chéch
cho p.
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Nhan xét vé udc lugng khong chéch tq

&
@ Khi mét uéc luong |3 khéng chéch thi “dd chéch” bing 0, nghia I3 E(é) — 0 = 0. Tinh ch4t nay c6 nghia Ia
uéc lugng © khdng c6 sai sb hé théng ma chi c6 sai sb nglu nhién.
@ Diéu kién E((:)) = 0 clia udc luong khong chéch cé nghia I3 trung binh cic gia tri clia © bing 6. Tuy nhién,
khéng ¢ nghia 13 moi gi tri cia © déu triing khit véi 6 ma tling gi4 tri cia © c6 thé sai léch rat 16n so véi
0.
# Chon ham uéc luong ndo? Ta can tim uéc lugng khdng chéch sao cho dé sai léch trung binh binh
phuong la bé nhat.

SAMI.HUST - 2023 18 /47
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Phuong sai chia udc lugng el

SAMI

a)

@ Vi du 18 cho thiy, uéc luong khong chéch cho 6 13 khéng duy nhit. VAn dé dit ra 13, trong sb cac uéc
lugng khéng chéch nay ta nén chon uéc lugng nao?

@ Gia st ©; va O, 13 cac ham uéc lugng khéng chéch cho 6, tiic 13 E(0,) = 6 va E(©,) = 0. Tuy nhién
phuong sai cla chidng lai ¢ thé khac nhau (xem Hinh 6).

Vi phuong sai cla ©1 nhd hon phuong sai clia O3 nén O, c6 kha ning 13 mét uéc luong gin véi gis tri 0
hon.
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Phuadng sai cua udc lugng

Phan phéi mau cla ©;

han phdi mau ctia O2
0 T

Hinh 6: Phan phéi m3u cla hai uéc luong khdng chéch ©; va O,
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Phuong sai ciia udc lugng |

sam

Dinh Iy 7

Néu Wx = (X1, Xz,..., X,,) la mot mau ngau nhien kich thude n duge xay dung tir bién ngau nhien X c6
phan phdi chudn N (u; 02), thi trung binh miu X 14 ham wéc lugng khong chéch ¢6 phuong sai bé nhét cho p.

# Khi khéng biét c6 tén tai phuong sai bé nhit clia cac ham uéc lugng khdng chéch hay khéng, dé chon uéc
lugng tot ta s& so sanh dd léch tiéu chuin hay phuong sai cla cidc ham udc lugng. Udc lugng khdng chéch c6 db
l&ch tiéu chuan hay phuong sai nho hon sé “tot hon”.
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Udc lugng hidu qua a

# Mét nguyén tic hop ly cha udc lwong diém 13 Iwa chon uéc lwong diém cé phuong sai nhé nhit.

Dinh nghia 10

Ham © dugc goi 1a wée lugng higu qua cho tham s6 6 néu né 13 ham wéc lugng khong chéch cho 6 va phuong
sai ctia n6 nhé hon bat ky phuong sai cia mot ham uwéc luong khong chéch nao khac cho 6.
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Sa

sO tiéu chuan cha udc lugng tq

@ DG léch chuan ciia uéc lugng diém ©, ky hiéu la og, dudc goi la sai sb tidu chuin.

@ Udc lugng didm cla sai sb tidu chuin dugc ky hiéu la 5.

Giad st Wx = (X1, X2,...,X») 13 mét m3u ngdu nhién kich thuéc n dugc xdy dung tir bién ngiu nhién X
c6 phan phéi chudn N (p; 02). Khi dé, phan phbi m3u ca X I3 phan phéi chuin N (u;0?/n), sai sb tidu
chuin cta X 13

(34)

N&u o chua biét, ta thay dé léch chu3n higu chinh m3u S vao phucng trinh trén, thi sai sb tidu chuin uéc
lugng cla X 1a

(35)
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Sai s6 tiéu chudn cta udc lugng ol

sam

Vi du 20
V6i dit lieu cta Vi du 16,
@ Mot uéc lugng diém khong chéch cho p la trung binh miu z = 12, 04.
Sai s6 tieu chudn ciia trung binh mau 14 oz = o/+/n, trong d6 n = 10 la kich thuéc mau. Uéc lugng
diém cho sai s6 tieu chuan ctia trung binh méau la

s _ 4,8783

Vo VIO

~ 1,5427.

T1 + X2

@ Néu ta dung i = la mot ude lugng diém khong chach khac cho g thi sai s6 tiéu chuan la

0z = 0/+/2 va wéc lugng diém cho sai sb tieu chuan nay 1a

s 4,8783

BTART A

@ R6 rang uwéc lugng 7 khong higu qué bing wéc lugng T.

~ 3,4495.
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Sa

s6 binh phuong trung binh cia uéc lugng tl

Sﬁyl

Dbi khi cin st dung dé chéch cha udc luong. Trong nhing trudng hop nhu vay, sai sél\b‘mh phuong trung
binh cla uéc luong 13 quan trong. Sai s6 binh phucng trung binh clia ham wdc lugng © dugc dinh nghia la
ky vong ctia binh phuong do 1&ch giita © va 6.

Dai lugng 6-0 dugc goi 13 sai sb (né 1a mét bién ngiu nhién) con gid tri trung binh cla sai sb
E(© —0) = E(0) — 0 dugc goi |3 d6 chéch. Ta mong mubn tim dugc udc lugng sao cho sai sb binh phuong
trung binh

MSE(®) = E(© — 0)? (36)
nhd nhét c6 thé.
Tuy nhién, trong nhiéu trudng hgp tim udc lugng théa man diéu kién nay kha khé. Luu y ring

E(© —60)* = [E(©) — 0)* + V(©) = (Db chéch)? + V(O).

Vi vy ta thudng chi tim udc lugng tbt nhit trong cic udc luong khdng chéch tic 13 uéc luong c6 phuong
sai V(O) nhd nhat trong cac udc lugng khdng chéch.
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4.2. Uéc lugng diém

e 4.2.3 Mét sb phuong phap udc lugng diém
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Phuong phap mé men el

sam

Gia st Wx = (X1, X2,...,Xy) 12 m3u ngu nhién kich thuéc n dugc xay dung tir bién ngdu nhién X c6 phan
phoi x4c suat Fx(z).

@ Mb men Iy thuyét bac k (hay mé men phan phdi) 13 E(X*), k=1,2,....
@ Tuong (ing md men miu bac k 14 LS  XF k=1,2,...
&Y tudng cia phuong phap

@ Y tudng chung clia phucng phdp md men 13 can bing cdc méd men Iy thuyét, dugc xac dinh dua trén gi4 tri
ky vong v8i mé men mau tuong Ung.

@ M5 men Iy thuyét 13 ham cla cic tham s& chua biét. Gidi hé phuong trinh ndy tim cic udc luong clia tham
sb chua biét.
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Phuong phap md men 1

S&MI
Dinh nghia 11
Gia st Wx = (X1, Xa,...,X,) l&a miu ngiu nhién kich thuéc n dudc xay dung tit bién ngiu nhién X c6
phan phdi Fx (rc 01,0, ...,0.), trong d6 cac tham sb 601, 0a,. .., 0., chua biét. Khi d6, uéc lugng md men
@1, @2, .. @ dudc xac dinh bang cach can biang m mod men 1y thuyét bac k v6i m md men mau bac k,
k=1,2,...,m
Vi du 21

M6 men 1y thuyét bac nhat la E(X) = p vh m6 men mau bac nhat la L 3" | X; = X. Do do, ta tim dugc
u6c lugng mo men cho p 1a

ivor, = X.
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Udc lugng md men phan phdi mii 1

sam

Gia st Wx = (X1, X2,...,Xy») 13 m3u ngdu nhién kich thuéc n dugc xay dung tir bién ngdu nhién gbc X c6
phan phdi mii véi tham s6 A chua biét, can uéc lugng.

@ D& tim udc lugng md men cho tham sb X ta can bing E(X) véi X, tic I

1
~=X.
A
@ Do dé, uéc lugng md men cho A la
~ 1
AMoL = <
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Udc lugng md men phan phdi mii el

Vi du 22

Gia st tudi tho (thang) ctia mot thiét bi dien tit 14 bién ngAu nhién c6 phan phéi mi. Liy ngiu nhién 10 don
vi thiét bi dién tit v kiém tra, thay tudi tho (tinh bing thang) nhu sau

11,96; 5,03; 67,40; 16,07; 31,50; 7,73; 11,10; 22,38; 20,10; 23, 20.

Vi

11,96 + 5,03 4 67,40 + 16,07 + 31,50 4 7, 73 4 11, 10 4 22, 38 + 20, 10 + 23, 20
10

T =

= 21,747 (thang)

nén udc lugng mo men cta A 1a

~ 1
AMoL, = — ~ 0, 0460.
T

= 91,747
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Udc lwvgng md men phan phdi chuan ey

SAMI

Gid su = (X1, X2,...,X,) 1a miu nglu nhién kich thuéc n dugc xdy dung tir bién ngiu nhién gbc X 6
phan phdi chuin N (u; 0?) véi cic tham sb u va o2 chua biét, can uéc lugng.
@ D& tim udc lugng md men cho tham sb 1 va o ta can bing E(X) = u va E(X?) = p? + 02 véi X va
2 2
L3" | X7 tuong (ng
n
2 21 2
w=X;, p+o = EZXZ
=1
(]

Gidi cdc phuong trinh nay ta nhan dudc cic udc lugng mé men cho v o2 13

fiveL = X3 GioL = — ZX2 ( ZX) —lzn:(Xi_y)z’

# Udc lugng md men cho o2 khéng phai 13 udc lugng khéng chéch.
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Phuong phap hgp ly cuc dai ey

Sﬁyl

@ Mbt trong nhiing phuong phép tbt nhit dé tim udc lugng diém cho mét tham sb 13 phuong phép hop Iy cuc
dai. Ky thuat nay dugc phat trién vao nhitng nam 1920 bdi nha thong ké ndi tiéng ngusi Anh, R.A. Fisher.

@ Nhu tén cla phucng phép, udc ludng diém s& 13 gis tri cia tham sb 1am tbi da héa ham hop Iy.
Ham hop ly

@ Gia sir ta d3 biét phan phdi x4c subt clia bién nglu nhién gbc X, ching han, ham mat dé xac subt fx (z;6)
(c6 thé hiéu fx(z,0) la cong thdc xac suat néu X rdi rac).

@ Lap mét miu cu thé W, = (21,2, ...,2,) kich thuéc n. Ham clia dbi sb 0
L(zi, @2, ..., x0,0) = fx(21,0)fx(22,0) ... fx(@n,0) (37)
goi 13 ham sb hop Iy clia tham sb 6.
@ Gis tri cia ham hop Iy chinh 13 xac sut hay mat dé xac subt tai diém (z1, z2, ..., z,). Gi tri
0 = g(x1,22,...,x,) dugc goi 13 uéc luong hop Iy cuc dai clia 6 néu dng véi gia tri ndy clia 6 ham hop ly
dat cuc dai.
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Phuong phap hop ly cuc dai ol

SAMI

Cac budc tién hanh
Do ham L va ham In L dat cuc dai tai cuing mét gid tri cha 6 nén ta c6 thé tim gia tri cla 6 dé In L dat cuc dai
theo cac budc sau.

© Tim dao ham bic nhit cda ham In L theo 6.

InL
@ Lap phuong trinh dTne = 0. Phuong trinh nay goi |a phuong trinh hgp ly. Gia st né cé nghiém
0:=0= g(z1,z2,...,Tn).

2
© Tim dao ham bac hai ddl;;L. N&u tai diém 0 = 6 dao ham bac hai m thi tai diém nay ham In L dat cuc

dai. Khi d6, 0 = g(x1, 22, ...,2,) 13 uéc luong diém hop Iy cuc dai cin tim.
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Udc lugng hdp Iy cuc dai phan phdi Bernoulli el

sam

Vi du 23

Gié st X 1a bién ngdu nhién c6 phan phdi Bernoulli véi P(X = z) = p”(1 — p)'~®, £ = 0,1 va p 13 tham s
can wéc lugng. Ham hop 1y ctia mot mau W, = (x1, 22, . . ., Ts) kich thude n 1a
L(p) = L(x1, @3, ..., Tn,p) = p"* (1 — p)' " 1p"2 (1 —p)' =2 .. p* (1 —p)'~*"
T (1 — ) = pTma (1 - p)r i,

Néu p lam cuc ham L(p) thi né cling lam cuc dai ham In L(p) v6i

InL(p) = (imz) Inp + (n— )

n
=1 =

a:l) In(1 — p).

Giai phuong trinh dl“de(P) = X% "=Xis1% () g3 phan duge nghiem p = p = IS @i Vi

P 1-p
2 . 2 N
=l _1<wn . <0, nén ham udc lugng hgp ly cuc dai cta p la
dp P= Zi:1 Ty

~ 1 <
Puie = o ;Xz

4
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Udc lugng hop ly cuc dai phan phdi chuan 1

sam

Vi du 24

Ham udc lugng hop 1y cuc dai clia cac tham s6 g va o clia bién ngéu nhién ¢6 luat phan phdi chudn A (u; o?)
la
n

—~ - . o~ 1 -
UMLE = X va Ul%/ILE = ﬁzl(xi—x)z-
i=

(Phan chtimg minh xem nhu 1a bai tap).
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4.2. Uéc lugng diém

@ Bai tap Muc 4.2
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SAMI
Bai 13

Cho t6ng thé c6 trung binh 14 1065 v& do lech chuan la 500. Néu rit ra mot mau ngiu nhién c6 kich thudc
n = 100 tu téng thé d6 thi ky vong ciia trung binh miu ngdu nhién bing bao nhieu?

A. 100 C. 500
B. 1065 D. 500/100 )
Bai 14

Cho téng thé c6 trung binh 1a 1065 va d6 léch chuan 1a 500. Néu rat ra mot miu ngdu nhién c6 kich thude
n = 100 tit téng thé d6 thi phuong sai clia trung binh miu ngiu nhién béng bao nhieu?

A. 1000 C. 500
B. 1065 D. 500%/100
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Bai tap :1!

Bai 15

Dé xac dinh s6 ngudi chai chitng khoadn & thanh phd X, ngusi ta dieu tra 1250 ngudi, thay cé 20 ngudi choi
chiing khoan. Hay u6c lugng s6 lugng ngudi choi chitng khoan & thanh phd X biét thanh phé c6 2 tricu dan.

A. 32000 C. 22000
B. 30000 D. 25000 )
Bai 16

D@ xéc dinh s6 c& thé A trong mot quan thé, ngusi ta bt ngdu nhién 100 ca thé A va danh diu roi tha lai
vé quan thé. Sau mot thai gian ngudi ta bit ngdu nhién 500 ca thé A thiy c6 20 ca thé bi danh dau. Hay
udc lugng sb lugng cé thé A trong quan thé.

A. 2000 C. 2200
B. 3000 D. 2500 y
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Bai 17
Kiém tra lugng tap chit trong 9 san pham dugc ta thu duge miu nhu sau (don vi tinh 1a gam):
182 13,7 159 174 21,8 16,6 12,3 188 16,2
(a) Uéc lugng diém cho trong lugng trung binh ciia tap chat trong san pham la bao nhiéu?

(b) Hay tim wéc lugng diém khong chéch cho phuong sai ciia trong lugng ctia tap chit trong sdn pham.

(c) Hay tim uéc lugng diém cho sai s6 tiéu chuan ciia trung binh miu.
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Bai 18

Diéu tra doanh thu (trieu/thang) clia mot chudi cita hang ban 18, ngudi ta thu duge bang két qua nhu sau

Doanh thu 6-10 | 10-14 | 14-18
S6 cita hang 6 9 9

(a) Uéc lugng diém cho doanh thu trung binh ciia chudi cita hang trén la bao nhieu?
(b) Hay tim wéc lugng diém cho mitc do khong dong déu vé doanh thu (do léch chudn) ciia céc clia hang.

(c) Hay tim uéc lugng diém cho sai s6 tiéu chuan ciia trung binh miu.
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Bai tap 1

sam

Bai 19
X4c suat dé mot mang dién gap sy c6 trong mot ngay 13 p. Quan sat mang dién d6 trong n ngay (n 16n), goi
X 1a s6 ngay mang dién d6 gap su c¢d trong n ngdy quan sat.

(a) Giai thich tai sao c6 thé sit dung & dé udc lugng cho p?

(b) Trinh bay cach tinh xap xi x4c suat su sai khac gita = va p nhé hon €? Ap dung cho n = 365, p=0,1
va € = 0,01.

v
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Bai 20

(a) Hay chting minh trung binh miu ngiu nhién X la uéc lugng khong chéch ciia trung binh tdng thé u.
(b) Hay chitng minh tan suét mau ngdu nhién P l1a uéc lugng khong chéch ctia t§ 1é trong tdng thé p.

(c) Hay ching minh phuong sai mau ngiu nhien 5% = L3 (Xi — X)? la u6c lugng chéch cia phuong
sai tong thé o2.

Bai 21

Hay chitng minh sai s6 binh phuong trung binh ctia u6c lugng © ctia tham s6 6 c6 thé dugc bidu dién nhu
sau:

MSE(®) = E[(6 — )] = (do lech)? + V(©)
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Bai tap ey

saw
Bai 22
Gia st Wx = (X1, Xa,...,X,) 14 mot mau ngdu nhién kich thudc n ldy tit tdng thé c6 phan phdi Bernoulli
v6i tham s6 p € (0;1).

(a) Hay tim u6c lugng mo men ctia tham sb p.

(b) Hay tim u6c lugng hop ly cuc dai clia tham sb p.

(c) Uéc lugng md men va uéce lugng hop 1y cuc dai ctia p & trén c6 chéch hay khong? Tai sao?

v

Bai 23
Gid st Wx = (X1, X2, ..., Xy,) 1a mot mau ngdu nhién kich thuéc n 14y tit tdng thé cé phan phdi Poisson

v6i tham s6 A > 0.
(a) Hay tim u6c lugng moé men clia tham sd A > 0.
(b) Hay tim u6c lugng hop 1y cuc dai ctia tham s6 A > 0.

(c) Uéc lugng md men va ude luong hop 1y cuc dai cia A > 0 & trén c¢6 chéch hay khong? Tai sao?
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l

sam

Bai 24
Gid st Wx = (X1, X2, ..., X,,) 12 mot mau ngiu nhién kich thudc n 1dy tit tdng thé c6 phan phdi chuan véi
tham s6 p va 2.

(a) Hay tim u6c lugng mo6 men ciia cic tham sb p va o2.

(b) Hay tim wéc lugng hop 1y cuc dai ciia cac tham s6 pu va o>,

(c) Uéc lugng md men va ude lugng hop 1y cuc dai ctia p va o2 & trén c6 chéch hay khong? Tai sao?
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Bai tap 1

sam

Bai 25

Gia st Wx = (X1, X2, ..., X») 13 mot mau ngiu nhien kich thuéc n 14y tir tdng thé c6 ham mat do xac suat
v6i tham s6 A > 0 nhu sau:
ﬂ%M={

(a) Hay tim u6c lugng md men clia tham s A.

=

_z Z
e X, neux >0,

(=

, néu z < 0.

(b) Hay tim u6c lugng hop 1y cuc dai ctia tham s6 .

(c) Uéc lugng mo men va udc lugng hop 1y cuc dai cia A & trén c6 chéch hay khong? Tai sao?
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Bai tap 1

sam

Bai 26

Gia stt X la mot bién ngdu nhién rdi rac ¢c6 bang phan phbi xac suat nhu sau:

X 0 1 2 3
P(X =x) | 26/3 | 6/3 | 2(1—0)/3 | (1—6)/3

Xét mot mau duge lay tit tdng thé X nhu sau: (3,0,2,1,3,2,1,0,2,1).
(a) Hay tim u6c lugng mod men ctia tham sb 6.

(b) Hay tim u6c lugng hop 1y cuc dai ctia tham s6 6.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 4 — MUC 4.2

SAMI.HUST - 2023 46 / 47



Bai tap 1

S&‘MI
Bai 27
Gia st Wx = (X1, Xo, ..., X,) |2 mot mau nglu nhién kich thudc n 14y ti téng thé X c6 ham mat do xac
suét nhu sau: . ]
T
flz;0) = 55 oXP ( — 7)
(a) Hay tim wéc luong hop 1y cuc dai ctia tham sb o.
(b) Uéc lugng wéc lugng hop 1y cuc dai clia o § trén c6 chéch hay khong? Tai sao?
V.
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