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8.1 D3t vin dé

Gid st wp, = {X1, X2, ..., X,} 13 mdt mau nglu nhién sinh bi bién ngiu
nhién X nhung chua xac dinh dugc quy luat xac suit F(x, ) cta X. Day
3 su khac biét co ban giita kiém dinh tham s v kiém dinh phi tham sé.
VAn dé dst ra 13:
@ Kiém dinh gia thuyét théng ké vé su phl hgp giita cac dit liéu nhan
dugc va quy luét F(x,6).

IR R G G E M Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 théng 10 nim 2013 6/ 64



]
8.1 D3t vin dé

Gid st wp, = {X1, X2, ..., X,} 13 mdt mau nglu nhién sinh bi bién ngiu
nhién X nhung chua xac dinh dugc quy luat xac suit F(x, ) cta X. Day
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VAn dé dst ra 13:
@ Kiém dinh gia thuyét théng ké vé su phl hgp giita cac dit liéu nhan
dugc va quy luét F(x,6).

@ Xay dung thut todn (cac thi tuc) dé kiém dinh
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VAn dé khac

Gia st X va Y 13 hai bién ngiu nhién, cé cic dic tinh x1,xo, ..., Xy, va
Y1, Y2, ..., ¥n. Van dé dit ra la:

@ Liéu c4c bién ngiu nhién X va Y c6 déc Iap hay khéng?
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VAn dé khac

Gia st X va Y I3 hai bién ngiu nhién, cé cac dic tinh x, xo,
Y1, Y2, ..., ¥n. Van dé dit ra la:

R

@ Liéu c4c bién ngiu nhién X va Y c6 déc Iap hay khéng?
@ Mbt vai vi du

PGS.TS.Trdn Lbc Hing (UFM, 10/2013)
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o Néu bién X rdi rac, thi tap sb liéu w, = {X1, X, ..., X,} c6 thé chia
thanh k khodng véi cic c8 ny, no, ..., ng, sao cho

n=ny+nm+...+ ng
o Néu bién X lién tuc, thi xét sb liéu trong cac khoang
[xj,xj+1],) =0,1,2,...n
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C3p gia thuyét

(Ho: X € F(x,0) | Hy: X & F(x,0))
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Mic y nghia

e V6i mic y nghia a € (0,1) cho trudc, tra bang khi-binh phuong véi
(k-r-1) bic tu do, xac dinh

Xo(k—r—1)
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V6i phan vi khi binh phuong x2(k — r — 1) da xac dinh, mién bac bo cé
dang sau:

Q@ Mién bic bd W, = <Xg(k —r— 1),—|—oo> dbi véi kiém dinh
(Ho: X € F(x,0) | Ho: X & F(x,0).
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So sanh théng k& x? véi phan vi khi binh phuong x2(k — r — 1), ta c6 két
luin:

@ Néu x? € (33(k — r — 1), 400), thi bac bd giad thuyét Hy.
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So sanh théng k& x? véi phan vi khi binh phuong x2(k — r — 1), ta c6 két
ludn:

@ Néu x? € (33(k — r — 1), 400), thi bac bd giad thuyét Hy.

@ Néu x2 ¢ (x2(k — r —1),4+00), thi chip nhan gia thuyét Ho.
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Kiém dinh khi binh phucng

Quan st sb ngudi vao giao dich ngan hang (rit tién, chuyén khoan, sao
ké, .. .) tai mot may ATM trong mét thai gian xac dinh, c6 s6 liéu théng
ké sau

X;:0 1 23 456

nj:17 22 26 20 11 2 2

@ X sb ngusi vao giao dich
@ nj,j=0,1,2,3,4,5,6 la s 1an quan sat

© Véi mic y nghia o = 0.01, ¢6 thé coi X c6 phan phéi Poisson dugc
khdng? Cho biét x3,;(5) = 15.1
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LSi gidi

@ Goi X |13 sb ngudi vao giao dich tai mét may ATM trong mét thai
gian xac dinh
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© Can phai xac dinh gi4 tri tham s6 . Chon A = X = 2 (Tai sao?)
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LSi gidi

@ Goi X |13 sb ngudi vao giao dich tai mét may ATM trong mét thai
gian xac dinh

@ Ta c6 bdi toan kiém dinh su phu hgp gita thuc nghiém va ly thuyét
(Ho: X € P(\) | Ho: X ¢ P()\))

© Can phai xac dinh gi4 tri tham s6 . Chon A = X = 2 (Tai sao?)
© Nhu vay cip gia thuyét théng ké s I3

(Ho: X € P(2)| Ho: X ¢ P(2))
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Loi giai (tiép tuc)

@ Néu gia thuyét Hy : X € P(2) diing, thi cic xac sult
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IR R G CEEEIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 17 / 64



|
Loi giai (tiép tuc)

@ Néu gia thuyét Hy : X € P(2) diing, thi cic xac sult

L e

o~ (n; — npy)’
=3P 376925
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Loi giai (tiép tuc)

@ Vi mic y nghia a = 0.01, tra bang x? xéac dinh
Bo(T—1-1) = 15.1
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Loi giai (tiép tuc)

@ Vi mic y nghia a = 0.01, tra bang x? xéac dinh
Boul7—1-1) = 15.1
@ Mién bac bd Wo o1 = (15.1, +00)

© Do x2 ¢ Woo1, nén chip nhan gid thuyét ban dau Hy : X € P(2)

PGS.TS.Trdn Lbc Hing (UFM, 10/2013)
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Loi giai (tiép tuc)

@ Vi mic y nghia a = 0.01, tra bang x? xéac dinh
Bo(T—1-1) = 15.1

@ Mién bac bd Wo o1 = (15.1, +00)

© Do x2 ¢ Woo1, nén chip nhan gid thuyét ban dau Hy : X € P(2)

© K&t luan: sb ngudi vao giao dich tai tram ATM cé phan phbi Poisson
v6i tham sb 2 (v6i miic y nghiia 0.01)
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St dung ngdn ngir R

Q@ X < —c(0:6) - "tao vector X c6 gia tri tir 0 téi 6"
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Q@ X < —c(0:6) - "tao vector X c6 gia tri tir 0 téi 6"

Q@ N < —c(17,22,26,20,11,2,2) - "tao vector N"

Q@ tbm < —sum(X x N)/sum(N) - "tinh trung binh mau"

Q p=PX=x)= e_jﬂ - "tinh cdc xac suAt thanh phan"

@ P < —c(p0, pl, p2, p3, p4, p5, p6) - " Tao vector xac suit P"
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Q@ X < —c(0:6) - "tao vector X c6 gia tri tir 0 téi 6"

Q@ N < —c(17,22,26,20,11,2,2) - "tao vector N"

Q@ tbm < —sum(X x N)/sum(N) - "tinh trung binh mau"

Q p=PX=x)= e_jﬂ - "tinh cdc xac suAt thanh phan"

@ P < —c(p0, pl, p2, p3, p4, p5, p6) - " Tao vector xac suit P"
@ chil < —sum((N — sum(N) * P)?/(sum(N) % P)) - "tinh gi4 tri ham
kigm dinh"
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Q@ X < —c(0:6) - "tao vector X c6 gia tri tir 0 téi 6"

Q@ N < —c(17,22,26,20,11,2,2) - "tao vector N"

Q@ tbm < —sum(X x N)/sum(N) - "tinh trung binh mau"

Q p=PX=x)= e_jﬂ - "tinh cdc xac suAt thanh phan"

@ P < —c(p0, pl, p2, p3, p4, p5, p6) - " Tao vector xac suit P"

Q chil < —sum((N — sum(N) * P)?/(sum(N) % P)) - "tinh gi4 tri ham
kiém dinh"

@ chil = 3.76925 - "Két qua"
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8.3 Kiém dinh tinh déc 1ap

Bai toan 2
Gia str bién ngiu nhién X c6 r dic tinh va Y cé s dic tinh, s # r. Biéu
dién cac bién ngdu nhién X va Y qua X = (x1,x2,...,x,) va

Y = (y1,¥2, ..., ys). Can kiém dinh gia thuyét dau Hp : X, Ydoc 1ap
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o Bién ngiu nhién X c6 r dic tinh, bién ngiu nhién Y c6 s dic tinh. C6
thé biéu dién qua bang (rs) phan ti
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o Bién ngiu nhién X c6 r dic tinh, bién ngiu nhién Y c6 s dic tinh. C6
thé biéu dién qua bang (rs) phan tir
o Tan sb ddng thai nj=X=x,Y=y),i=12...rj=12,...,s
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o Bién ngiu nhién X c6 r dic tinh, bién ngiu nhién Y c6 s dic tinh. C6
thé biéu dién qua bang (rs) phan ti
o Tan sb ddng thai nj=X=x,Y=y),i=12...rj=12,...,s
x A r . s _ . s I r —
o Déthdy > i ynj=n;d i qnj=m;y  qmp=mn) i n=n

Ly thuyét X4c sudt vd Théng ké Todn hoc  Ngay 27 thang 10 nim 2013 21 / 64
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C3p gia thuyét

C3p gia thuyét duoc dua ra

(Ho: X,Y doclap | Ho:X,Y khéng déc lap)
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Ham kiém dinh

o Théng ké
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Ham kiém dinh

o Théng ké

njmj )2

_ nU n
- Z Conmp mJ

i=1 j=1

o N&u gi3 thuyét dau Hy dang thi x2 cé phan phdi khi binh phuong véi
(r-1)(s-1) béc tu do
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Mic y nghia

Véi mic y nghia a € (0,1) cho trudc va bac tu do (r-1)(s-1) xac dinh, tra
bang khi binh phuong, ta c6

Phan vi khi binh phuong x2(r — 1)(s — 1) cho kiém dinh gia thuyét dau
(Ho: X,Y déclap |Hp:X,Y khong déc lap)

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 n3m 2013 24 / 64



V6i cac phan vi khi binh phuong x2(r — 1)(s — 1) d3 xac dinh, mién bac
bé cé dang sau:

Mién bac bd

Mién bac boé W, = (Xg(r —1)(s — 1),+oo>

PGS.TS.Trdn Lbc Hing (UFM, 10/2013)

Ly thuyét X4c suit vd Théng ké Todn hoc  Ngay 27 thang 10 nim 2013 25 / 64



N
Kiém dinh

So sanh théng k& x? véi phan vi x2(r — 1)(s — 1), c6 két luan:
O Néu 2 ¢ <X§(r —1)(s — 1),—i—oo>, thi bac bd gia thuyét Ho, khi dé
X va'Y khoéng déc l1ap.

IR R G CEREIE Ly thuyét Xic suit va Théng ké Toan hoc  Ngdy 27 thing 10 n3m 2013 26 / 64



N
Kiém dinh

So sanh théng k& x? véi phan vi x2(r — 1)(s — 1), c6 két luan:
O Néu 2 ¢ <X§(r —1)(s — 1),—i—oo>, thi bac bd gia thuyét Ho, khi dé
X va'Y khoéng déc l1ap.

Q Néu \2 ¢ (Xg(r —1)(s - 1),—}—00), thi chip nhan gid thuyét Ho, khi
dé X va'Y déc lap

IR R G CEREIE Ly thuyét Xic suit va Théng ké Toan hoc  Ngdy 27 thing 10 n3m 2013 26 / 64



Kiém dinh tinh déc lap

Cé6 4 phan xudng A, B, C va D véi sb cong nhan tuong ting 13 150, 170,
160 va 120. Sau mét dot cim céc phan xudng cé sb cdng nhan bi &m phai
nghi [am 1an luct 13 29, 39, 25 va 56. S cdng nhan mét nhung van lam
viéc 1An lugt 13 21, 11, 35, 24. V6i @ = 0.05 hay xét xem tin trang siic
khée clia cdng nhan cé phu thubc vao viéc ho lam viéc & phan xudng nao
hay khong?

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 27 / 64



Loi giai

O Goi X |13 phan xudng. X ¢6 4 dictinh A, B, Cva D
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Loi giai

O Goi X |13 phan xudng. X ¢6 4 dictinh A, B, Cva D

@ Goi Y I3 tinh trang stic khde chia cong nhan. Y c6 ba dic tinh: khde,
mét (vin 1am viéc) va ém (nghi viéc)
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Loi giai

O Goi X |13 phan xudng. X ¢6 4 dictinh A, B, Cva D

@ Goi Y I3 tinh trang stic khde chia cong nhan. Y c6 ba dic tinh: khde,
mét (vAn lam viéc) va 6m (nghi viéc)

© Gi3 thuyét cin kiém dinh
(Ho: X,Y doclap| Ho: X,Y khong doc lap)
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Loi giai (tiép tuc)

; L NiMjy2
@ Ham kiém dinh 2 = 34, >3 ) 6445
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|
Loi giai (tiép tuc)

» L DiMjy2
@ Ham kidm dinh x2 = Y0 3 il — 6445

n

@ V46i mic y nghia a = 0.05, tra bang khi binh phuong, xac dinh
X3.05(3) = 12.59
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|
Loi giai (tiép tuc)

» L DiMjy2
@ Ham kidm dinh x2 = Y0 3 il — 6445

@ V46i mic y nghia a = 0.05, tra bang khi binh phuong, xac dinh
X3.05(3) = 12.59
© Mién bac bd W, = (12.59, +00)
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|
Loi giai (tiép tuc)

» L DiMjy2
@ Ham kidm dinh x2 = Y0 3 il — 6445

@ V46i mic y nghia a = 0.05, tra bang khi binh phuong, xac dinh
X3.05(3) = 12.59

© Mién bac bd W, = (12.59, +00)
@ Do 2 € W,, nén bic bd giad thuyét ban dau Hy
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|
Loi giai (tiép tuc)

» L DiMjy2
@ Ham kidm dinh x2 = Y0 3 il — 6445

@ V46i mic y nghia a = 0.05, tra bang khi binh phuong, xac dinh
X3.05(3) = 12.59

© Mién bac bd W, = (12.59, +00)

@ Do 2 € W,, nén bic bd giad thuyét ban dau Hy

© K&t luan: X va Y phu thudc (véi mic y nghia 0.05)
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|
8.4 Kiém dinh nhiéu ty I&

Bai toan 3

Gia st ¢6 s dbi tuong (s ty 18), mdi dbi tuong duoc chia theo 2 diu hiéu
dbi 1ap (tbt-xAu, diing-sai, sbng chét, c6 tac dung-khéng tic dung...) Véi
mic y nghia a € (0,1), can kiém dinh gid thuyét thong ké

Ho:pi=po=...=ps v6idbithuyét Ho:pr#p2#...% ps

IR R G CEEEIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thing 10 nim 2013 30 / 64




o C6 thé coi nhu bai toan 2 véi bién nggu nhién X c6 s dic tinh, bién
ngiu nhién Y c¢6 2 dic tinh. Nhu vay, s6 liéu c6 thé biéu dién qua
bang (2s) phan tdr

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thing 10 nim 2013 31 / 64



o C6 thé coi nhu bai toan 2 véi bién nggu nhién X c6 s dic tinh, bién
ngiu nhién Y c¢6 2 dic tinh. Nhu vay, s6 liéu c6 thé biéu dién qua
bang (2s) phan tdr

o Tan sb déng thdi nj = (X =x;, Y =yj),i=1,2,...5,j=1,2
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o C6 thé coi nhu bai toan 2 véi bién nggu nhién X c6 s dic tinh, bién
ngiu nhién Y c¢6 2 dic tinh. Nhu vay, s6 liéu c6 thé biéu dién qua
bang (2s) phan tdr

o Tan sb dong thdi nj = (X =x;, Y =y;),i =1,2,...5,j=1,2

o D& thiy ZJ LM = NGty = my Yl mp =, S22 ni=n
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C3p gia thuyét

C3p gia thuyét duoc dua ra

Ho:pi=p2=...= ps v6i dbi thuybt Hy : p1 # po # ... # ps.

IR R G CEEEIE N Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thing 10 nim 2013 32 / 64



]
Ham kiém dinh

o Théng ké

nim; )2

n’J n
ZZ T

i=1 j=1

PGS.TS.Tran Léc Hung (UFM, 10/ Ly thuyét X4c subt vd Théng ké Todn hoc  Ngay 27 thang 10 nim 2013 33 / 64



]
Ham kiém dinh

o Théng ké
(nj — =)
ZZ T

i=1 j=1

o Néu giad thuyét diu Hy dang thi x2 c6 phan phdi khi binh phuong véi
(s-1) bac tu do
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-
Mic y nghia

Véi mic y nghia a € (0,1) cho trudc va bac tu do (s-1) xac dinh, tra
bang khi binh phuong, ta c6

Phan vi khi binh phuong x2(s — 1) cho kiém dinh gia thuyét dau
Ho : p1 = po = ... = ps véi doi thuyét Ho:pl#pg#...#ps.

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 34 / 64



V6i cac phan vi khi binh phuong x2(s — 1) da x4c dinh, mién bac bd c6
dang sau:

Mién bac bd

Mién bac bo W, = (Xg(s — 1),+oo>

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 35 / 64



N
Kiém dinh

So sanh théng k& x? véi phan vi x2(s — 1), c6 két luan:

Q@ Néu 2 e <X§(s — 1),+oo>, thi bac bd gia thuyét

Ho:pr=po=...=ps V6idbithuydt Hy:pi#ps#... % ps
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N
Kiém dinh

So sanh théng k& x? véi phan vi x2(s — 1), c6 két luan:
Q@ Néu 2 e <X§(s — 1),+oo>, thi bac bd gia thuyét

Ho:pr=po=...=ps V6idbithuydt Hy:pi#ps#... % ps

Q@ Néu % ¢ <X§(f —1)(s— 1),+oo>, thi chip nhan gia thuyét

Ho:pi=po=...=ps v6idbithuyet Hy:pi# ps#...# ps.

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 n3m 2013 36 / 64



Kiém dinh nhiéu ty 1€

Vi du 3

Cé 4 gido vién day cling mét gido trinh xac suit théng ké cho 4 16p A,B,
C va D véi sb luong sinh vién 1an luct 13 95, 160, 172 va 180. Théng ké sb
sinh vién bi thi lai cta cac I16p 13n lugt [ 18, 32, 34 va 36. VGi mic y
nghia o = 0.01, chit luong hoc tap cla sinh vién cé phu thudc vao chit
lugng gidng day cla cic gido vién hay khong?
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Loi giai

@ Goi ty I& sinh vién bj thi lai mdn xac sut théng ké clia cic I16p A, B,
Cva D lan lust 1a p1, p2, p3, pa

IR R G CEREIE Ly thuyét Xac suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 38 / 64



Loi giai

QO Goi ty Ié\sinh vién bj thi lai mdn xac sut théng ké clia cac I16p A, B,
Cva D Ian luct 13 p1, p2, p3, pa

Q Gid thuyét can kiém dinh
(Ho:pr=p2=p3s=pa| Ho:pL#p2#p3s+#pa
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|
Loi giai (tiép tuc)

; o TiMiy2
@ Ham kiém dinh 2 = Y8 322 ) — 0,047
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Loi giai (tiép tuc)

2 L NiMiy2
@ Ham kiém dinh 2 = Y8 322 ) — 0,047

n

@ V4i mic y nghia a = 0.01, tra bang khi binh phuong, xac dinh
X3.00(3) = 11.34
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|
Loi giai (tiép tuc)

nym;

2 P
@ Ham kiém dinh 2 = Y8 322 ) — 0,047

@ V4i mic y nghia a = 0.01, tra bang khi binh phuong, xac dinh
X3.00(3) = 11.34
© Mién bac bd W, = (11.34, +0)
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|
Loi giai (tiép tuc)

@ Ham kiém dinh x? = 24, 2 e — 0,047

@ V4i mic y nghia a = 0.01, tra bang khi binh phuong, xac dinh
X5.02(3) = 11.34

© Mién bac bd W, = (11.34, +0)

@ Do x? ¢ W, nén chip nhan gia thuyét ban dau
Ho : p1 = p2 = p3 = ps va béc bd dbi thuyét Ho : py # p2 # p3 # pa
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|
Loi giai (tiép tuc)

nym;

2 L 1T)2
@ Ham kiém dinh 2 = S0, -2 o) — 0,047

@ V4i mic y nghia a = 0.01, tra bang khi binh phuong, xac dinh
X5.02(3) = 11.34

© Mién bac bd W, = (11.34, +0)

@ Do x? ¢ W, nén chip nhan gia thuyét ban dau
Ho : p1 = p2 = p3 = ps va béc bd dbi thuyét Ho : py # p2 # p3 # pa

QO Két luan: ty |€ sinh vién thi lai nhu nhau (v8i mic y nghia 0.05), nén
ré rang chit luong hoc tép cla sinh vién c6 khéng phu thudc (déc
lap) vao chit lugng giang day clia gido vién

IR R G CEREIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thing 10 n3m 2013 39 / 64



8.5 Tiéu chuln Mann-Whitney

Gia st hai m3u ngiu nhién w; = <x1,x2,...,x,,1> va

wy = <y1,y2, . ,y,,z) sinh béi cac bién ngiu nhién X va Y, chua xac

dinh phan phdi x4c suit. Vi mic y nghia «, hdy kiém dinh gi3 thuyét cho
ring X va Y cé cling phan phéi, tic 13

Ho: E(X) = E(Y) | Ho - E(X) # E(Y)

IR R G CEREIE Ly thuyét Xic suit va Théng ké Toan hoc  Ngdy 27 thing 10 n3m 2013 40 / 64




© Hai bién ng3u nhién X v3 Y khéng nhit thiét cé phan phéi chuin
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© Hai bién ng3u nhién X v3 Y khéng nhit thiét cé phan phéi chuin
@ Phuong phdp Mann-Whitney con dugc goi la phuong phap hang
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Hang clia mét phan ti trong day

Dinh nghia

Gia st c6 mdt diy sb ducc sip thir tu
X1 <X <o <X < Xt < --- < Xn)- Khi d6, hang clia phan ti thir

j trong d3y chinh 13 sb thd tu vi tri cla phan ti d6. Ky hiéu,
rank(x;)) = r; = J.
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Hang cla day so

Diay s 3, 1, 4, 6, 8, 5 sau khi x&p thtt tu c6 dang 1, 3, 4, 5, 6, 8 nén
r(1)=1, r(3)=2, r(4)=3, r(5)=4, r(6)=5, r(8)=6
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Hang clia mét phan ti trong day

Dinh nghia

o Néu mét day s6 dugc sip thit tu

X < X < - <X = X4 < - - - < X[n)- Khi d6, hang cla phan tir tha
j trong d3y chinh 13 trung binh cdng sb thd tu vi tri cda hai phan ti

X[j]> X[j+1]- Nhu vay,

_Jtit1

rank(xgj)) = 1 5

=/j+05

e Néu mét diy sb duoc sip thd tu

X1 < X2] < .- < X[j—1] = X[j] = X[j+1] < - < X[p]- Khi d6, hang cla
ph§n ti thi j trong ddy chinh 1a trung binh cong sb thi tu vi tri cha ba
phﬁn ta X[j—1]> X[j]> X[j+1]- Nhu vay,

jol4j4j+1
2 —J

IR R ISR DI (L R YPOFE) M Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 44 / 64
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|
Hang cla day so

@ D3y sb 3, 1, 4, 4, 8, 5 sau khi xép th tu ¢ dang 1, 3, 4, 4, 5, 8 nén

r(1) =1,r(3) =2,r(4) =3.5,r(5) = 5,r(8) = 6
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|
Hang cla day so

@ D3y sb 3, 1, 4, 4, 8, 5 sau khi xép th tu ¢ dang 1, 3, 4, 4, 5, 8 nén

r(1) =1,r(3) =2,r(4) =3.5,r(5) = 5,r(8) = 6

@ Diysh3, 1,4 4, 4, 8 5sau khi xép thit tu c6 dang 1, 3, 4, 4, 4, 5, 8
nén

r(1)=1,r(3)=2,r(4) =4,r(5) =6,r(8) =7
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Tiéu chuan Mann-Whitney

Dinh nghia

e Gop hai m3u thanh mét miu cé thd tu
<< ..< Crtn

PN 2 7 A > N N e A
e Ky hiéu tong céc s6 hang cla x; la Ry = Y% rank(x;) va tong céc so
2 1N _ ny .
hang cta yj 1a Ro = 72, rank(y;)

IR R G CEEEIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thing 10 n3m 2013 46 / 64



Tiéu chuan Mann-Whitney

Ham kiém dinh K

e Dai lugng
1 1
V1=n1n2+nl(nl2+)—R1; V2=n1n2+nz(r722+)—R2
o Ham kiém dinh:
o (V=E(V))
D(V)

trong d6, V = min{Vy; V2 },
e Ky vong va phuong sai

n1n2(n1 + n — 1)

E(v)=""2. p(v)= -

IR R G CEEEIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 n3m 2013
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N
Phan vi chuan mic 3

© Néu gia thuyét Hy dang thi bién nglu nhién K = % ~ M(0,1)
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N
Phan vi chuan mic 3

© Néu gia thuyét Hy dang thi bién nglu nhién K = % ~ M(0,1)

@ Véi mic y nghia « € (0,1), tra bang Laplace xac dinh phan vi chuan
Xa a0 cho

«
q)(X%) = — 5

N -

IR R G CEEEIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thang 10 nim 2013 48 / 64



N

Mién bac bd

Mién bac bd hai phia
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Két luan

O Néu K e We, thi gid thuyét Hy bi bac bé (Ho dugc chip nhan), titc
la X va Y khéng c6 cling phan phdi hay E(X) # E(Y).
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Két luan

O Néu K e We, thi gid thuyét Hy bi bac bé (Ho dugc chip nhan), titc
la X va Y khéng c6 cling phan phdi hay E(X) # E(Y).

@ Néu K ¢ Wa, thi gia thuyét Ho dugc chdp nhan (Ho bi bac bd), tiic
Ia X va Y c6 cling phan phéi hay E(X) = E(Y).
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Quy tic Mann-Whitney

D& nghién ctu két qua hoc tap ctia nam sinh vién va nif sinh vién n3m thi
nhat, ngudi ta thong ké diém cta 11 nam sinh vién (X) va 12 nit sinh vién
(Y) véi s6 liéu sau

Xi:28 30 35 35 40 40 40 45 45 48 54

Y;:22 25 25 30 30 32 35 35 36 38 38 38

Bang phuong phap hang Mann-Whitney, véi a = 0,05, hdy xem tc“;ng diém
trung binh ctia nam sinh vién va ni sinh vién cé nhu nhau hay khong?

v
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8.6 Tiéu chuan Wilcoxon

Gia st hai m3u ngiu nhién w; = <x1,x2, . ,x,,) va

wp = <y1,y2, e ,y,,) sinh bdi cac bién ngdu nhién X va Y, chua x4c dinh

phan phdi x4c sut. V8i miic y nghia «, hiy kiém dinh gia thuyét cho ring
X va Y cé cliing phan phéi, tdc 13

Ho: E(X) = E(Y) | Ho - E(X) # E(Y)
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© Hai bién ng3u nhién X v3 Y khéng nhit thiét cé phan phéi chuin
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© Hai bién ng3u nhién X v3 Y khéng nhit thiét cé phan phéi chuin

@ Hai mAu sinh bdi hai bién ngiu nhién X va Y ¢6 cling ¢d n
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Giai thich

© C6 thé coi X 13 hidu qua cha phuong phap thit nhit
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Giai thich

© C6 thé coi X 13 hidu qua cha phuong phap thit nhit
@ Y 13 hidu qua clia phuong phdp thd hai tic déng 1én cling mét ca thé
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Giai thich

© C6 thé coi X 13 hidu qua cha phuong phap thit nhit
@ Y 13 hidu qua clia phuong phdp thd hai tic déng 1én cling mét ca thé
@ V&i mic y nghia a kiém dinh gia thuyét

Ho: X va Y cé6 hiéu qud nhu nhau,
véi dbi thuyét

Ho: X va Y cé hiéu qud khdng nhu nhau
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E—
Tiéu chuan Wilcoxon

@ Xuht phét tir hai mAu, tinh hidu di = x; — yi, i = 1,2,...,n.
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E—
Tiéu chuan Wilcoxon

@ Xuht phét tir hai mAu, tinh hidu di = x; — yi, i = 1,2,...,n.
@ B4 qua cic gid tri d; = 0.
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E—
Tiéu chuan Wilcoxon

@ Xuht phét tir hai mAu, tinh hidu di = x; — yi, i = 1,2,...,n.
@ B4 qua cic gid tri d; = 0.
@ Tinh hang cla |d;|(d; # 0).
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E—
Tiéu chuan Wilcoxon

© Xuht phét tir hai mAu, tinh hidu di = x; — yj, i = 1,2, ...
@ B4 qua cic gid tri d; = 0.

@ Tinh hang cla |d;|(d; # 0).

Q Goi 7 sb cac gia tri d; # 0.
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E—
Tiéu chuan Wilcoxon

© Xuht phét tir hai mAu, tinh hidu di = x; — yi, i = 1,2, ...,

@ B4 qua cic gid tri d; = 0.
@ Tinh hang cla |d;|(d; # 0).

Q Goi 7 sb cac gia tri d; # 0.
© Ky hiéu R™ 13 t8ng cic hang clia |d;| véi d; > 0, R~ I3 téng clia cac
’d," véii d; < 0.
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E—
Tiéu chuan Wilcoxon

© Xuht phét tir hai mAu, tinh hidu di = x; — yi, i = 1,2, ...,

@ B4 qua cic gid tri d; = 0.

@ Tinh hang cla |d;|(d; # 0).

Q Goi 7 sb cac gia tri d; # 0.

© Ky hiéu R™ 13 t8ng cic hang clia |d;| véi d; > 0, R~ I3 téng clia cac
|d;| véi i d; < 0.

@ Chon R = min(R~; R™).
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E—
Tiéu chuan Wilcoxon

Ham kiém dinh

Tinh gia tri cGa théng ké

K _ (R - ﬁ(ﬁ:—l))
A(A+1)(2a+1)
24
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E—
Tiéu chuan Wilcoxon

Phan vi chuan mdc 5

Néu giad thuyét Ho ddng, thi théng k& K ¢ phan phdi chuin chinh tic,

K ~ (0, 1), khi dé tra bang Laplace xac dinh phan vi chuidn mifc 5 la xe
2

sao cho

¢0(x%) =

N~
N Q
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E—
Tiéu chuan Wilcoxon

We = | — 00, —xg U Xg, 400

IR R G CEEEIE Ly thuyét Xéc suit va Théng ké Toan hoc  Ngdy 27 thing 10 nim 2013 58 / 64



Két luan

O Néu K e Wa, thi gid thuyét Hy bi bac bé (Ho dugc chip nhan), titc
la E(X) # E(Y).
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Két luan

O Néu K ¢ Wa, thi gid thuyét Hy bi bac bé (Ho dugc chip nhan), titc
la E(X) # E(Y).

Q@ Néu K ¢ We, thi gid thuyét Hy dugc chip nhan (Hy bi bac bd), tirc
la E(X) = E(Y).
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|
Bai tap chuong 8

Bai tap 1

Gieo mét con xiic x3c 240 1an, trong d6 mit "luc" xuit hién 70 lan. Véi
miic ¥ nghia o = 0.01 hdi con xiic xic c6 can dbi va déng chit hay khéng?
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|
Bai tap chuong 8

Bai tap 2

Gieo mét con xiic x3c 240 1an, trong d6 mat "nhit" xult hién 56 13n, mit
"nhi" xuat hién 28 [an, mat "tam" xuat hién 52 [an, mat "td" xuat hién
36 lan, mat "ngii" xuat hién 30 1an va mat "luc" xuat hién 38 Ian. Véi
miic ¥ nghia oo = 0.05 hdi con xiic xic c6 can doi va dong chit hay khéng?
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Bai tap chuong 8

Bai tép 3
Th,(,“)ng ké sb vu tai, nan (Xj) va s& ngdy x3y ra tai nan (nj)tai mét thanh
phd, ngudi ta cé so liéu trong 2190 ngay nhu sau

X;:0 1 2 3 4

nj:1426 598 132 32 2

V6i miic ¥ nghia 0.01 hdy kiém dinh y kién cho ring sb vu xdy ra tai nan
c6 phan phoi Poisson
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Bai tap chuong 8

Bai tép 4
Gia st tudi di (X) dugc chia thanh 3 giai doan: A (duéi 30), B (tir 30 téi
50) va C (trén 50) va su dam mé luyén tap thé thao (Y) c6 cic mic d6 D
(tich cuc), E (binh thudng) va F (Iui biéng). Theo di 500 ngudi & cic
Itta tudi khac nhau vé su dam mé luyén tap thé thao, c6 théng ké sau: véi
d6 tudi A thi D=45, E=35, F=38; véi dé tudi B thi D=62, E=49, F=95;
véi d6 tudi C thi D=48, E=49, F=68. Vi miic y nghia 0.01 hiy kiém dinh
xem su dam mé luyén tip thé thao cé phu thubc vao dé tudi hay khong?

v
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Bai tap chuong 8

Bai tdp 5
Mat diéu tra x3 héi hoc cho thiy trong sb 1076 sinh vién nam tt nghiép
dai hoc c6 cdng viéc 8n dinh trong n3m dau tién 13 526, con trong sb 1011
nit sinh vién tbt nghiép dai hoc cé cong viéc 8n dinh trong nam dau tién 13
313. V&i miic y nghia 0.05 h3y kiém dinh gia thuyét cho ring nif sinh vién
tbt nghiép khé kiém viéc hon nam sinh vién.
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