BAI 2 UGC LUQNG VA KIEM PINH GIA TRI TRUNG BiNH CUA
MOT BIEN CHUAN

| -NOI DUNG

a- UOC LUQONG THAM SO CUA TONG THE
Khao sat mot dam dong gdm rat nhidu ca thé thudn nhat ( theo nghia c6 cliing ngudn
gbc hoic chung séng kha 1au & mot ving, thi du mot gidng cAy ¢ mét dia phuwong, mot
dan ga trong mdt trai chan nudi, cac em hoc sinh 16p 1 cia mot huyén, cac bao duong cua
nha may duong v.v...).
Do mot hoic nhiéu chi sb sinh hoc trén c4 thé ctia ddm dong dugc cac bién ngiu
nhién X, Y, Z , . . .Céc bién nay chia thanh hai nhom 16n: bién dinh tinh va bién dinh
lugng.
Déi v6i bién dinh lwong nhiéu truong hop qua khao sat chung ta biét dang phan phdi
nhung lai chura biét tham s6 ctia phan phdi do.
Pho bién nhat 13 truong hop bién khao sat dugc gia thiét phan phdi chuan N(m,c?).
Van dé con lai 1a xac dinh hay con goi l1a udc lugng m va o’.
al- Uéc lwrgng tham s6 m ciia phian phoi chuan N(m,o?)
Cic budée can lam:
Lay mdt mau quan sat ( miu ngau nhién).
Sép xép s6 liéu va tinh hai tham sé: trung binh céng X , phuong sai mau s?.
Chon murc tin cdy ctia két luan thong ké P ( tir 6 ¢6 mirc ¥ nghia o = 1- P).

Trudng hop biét phuong sai 62 Tim tri u = u(a/2) sao cho ®(u) = 1- a/2 tir bang
ham phan phéi chuan ®(u)

X — <X

u i <m +Uu i
NG Jn
Truong hop khong biét phuwong sai 62 Tim t = t(o/2, n-1) tir bang Student T

- = S
X—t—=<m < X+t—

S
Jn Jn
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Y nghia ciia khoang wéc lwgng, mic tin cay P va mirc y nghia o

Vi khoang tin ciy dya trén miu quan sat nén day 1a mot két luan thong ké. Mdi lan
quan sat ta c6 mot khoang wdc lugng, tirc 1a mot két luan vé m, két luan ding néu m thuc
s nam trong khoang dua ra va sai khi m nim ngoai khoang wéc Iwong (khi trung binh
cong X qua nho hay qué to so voi trung binh m).

X4c suat ding (hay con goi la mirc diing) 13 mirc tin cAy P con x4c suit sai 1a
miurc y nghia a.

a2- Uéc hrgng phwong sai o?

Tinh trung binh cong X, phuong sai mau s? va hai trj trong phan phdi >

x4 = 1 (a/2,n-1) va % = x*(1-a/2, n-1)

(n—1)s? <o < (n—1)s?
po 13

a3- Udc lwgng xac suét p khi dung lwgng miu n >= 30
Tinh tan suét f = m /n va tri u(o/2)

b- KIEM PINH GIA THIET

Gia thiét va dbi thiét

Khi khao sat mot tong thé (hodc nhiéu tong thé) va xem xét mot (hodc nhiéu) bién
ngiu nhién c6 thé dua ra mot gia thiét ndo do lién quan dén phan phdi cta bién ngiu
nhién hodc néu biét phan phdi roi thi dua ra gia thiét vé tham sb cta phan phdi d6. Bé co
thé dua ra mot két luan thdng ké ddi voi gia thiét thi phai chon miu ngiu nhién, tinh tham
s6 mau, chon mutrc ¥ nghia o sau d6 dua ra két luan.

Bai toan kiém dinh tham s6 ® cua mot phan phéi c6 dang:

Can ctr vao két qua nghién ctru dua ra gia thiét Ho: © = @ vOi O 1 mot tham sd
da cho. Két luan théng ké c6 dang:“chap nhan Ho” hay “bac bo Ho”. Nhung néu dit van
dé nhu vy thi cach giai quyét hét stiec kho vi néu khong chap nhan Ho: © = @, thi diéu

d6 c6 nghia co thé chap nhan mot trong vo s6 O Khac ©o, do d6 thudng dua ra bai toan
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du6i dang cu thé hon nita: cho gia thiét Ho va d6i thiét Hi, khi két luan thi hodc chap
nhan Ho hodc bac bd Ho, va trong truong hop nay, tuy khong hoan toan tuong duong,
nhung coi nhu chap nhan di thiét Hy.

Néu chip nhan H, trong luc gia thiét ding 13 Hy thi mic sai ldm logi hai va X4c
suat mic sai 1am nay duoc goi 13 rui ro loai hai B. Nguoc lai néu bac bo Ho trong luc gia
thiét dtng chinh 13 Ho thi mic sai lim loai mét va xac suit mic sai 1am d6 goi 14 rui ro
loai moét c..

Co thé dua ra so do sau:

Quyét dinh Bic b6 Ho Chap nhan Ho
Gia thiét
Ho ding Sai 1Am loai 1 Quyét dinh ding
a P = 1-a = xdc sudt chdp
nhan Ho goi la muec tin cdy

Ho sai Quyét dinh diing Sai 1Am loai 2

1-B = xdc sudt bac bo Ho B

goi la lyc lwong cua kiem

dinh

Nhu vay trong bai toan kiém dinh gia thiét ludn ludn c6 hai loai rii ro, loai mot va
loai hai, tuy van d&é ma nhdn manh loai rii ro nao. Thong thudng ngudi ta hay tip trung
chl y vao sai 1am loai mdt va khi kiém dinh phai khdng ché sao cho rii ro loai mot
khong vuot quéd mot mirc o goi la mire y nghia.

Trude hét xem xét cy thé bai toan kiém dinh gia thiét Ho: ® = @, ddi thiét Hy: © =
O1 v6i O1 1a mot gia tri khac @,. Day 1 bai toan kiém dinh gia thiét don.

Quy tic kiém dinh cin ctr vao hai gid tri cu thé @1 va @, vao mirc ¥ nghia o va
con cin cr vao ca sai lam loai hai. Viéc nay vé 1y thuyét thong ké khong gip kho khin gi.

Sau d6 mé rong quy tic sang cho bai toan kiém dinh gia thiét kép Hi: ©#0o; @ >
o hoic O < @y, viec md rong ndy c6 kho khian nhung cac nha nghién ciru 1y thuyét xac
sudt thong ké da giai quyét dugc do d6 vé sau khi kiém dinh gia thiét  Ho : © = O ¢

thé chon mot trong 3 di thiét Hy sau:
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Hi: ® # O, goi la dbi thiét hai phia hay hai dudi(Two side hay two tail)
Hi: ® > O goi la d6i thiét phai.
Hi:® < O goi la dbi thiét trai .
Hai d6i thiét sau goi 1a d6i thiét mot phia.hay mot dudi (one side hay one tail)
Viéc chon ddi thiét nao tuy thudc van dé khao sat cu thé.
bl- Kiém dinh gia tri trung binh m ciia bién phan phdi chuin N (m, ¢2).
Truong hop 1: Kiém dinh gia thiét Ho: m = mo khi biét phwong sai 6?
Tién hanh cac bude sau:
+ Chon mau dung lugng n, tinh trung binh cong X

+ Chon murc y nghia o, tim gia tri téi han u (o/2) trong bang ham ®(u).
(Néu kiém dinh mét phia thi tim u (o) sao cho ®(u) = 1- o)

+ Tinh gid tri thue nghiém U= (X — 240) _ (X = 445)v/n
o o

Jn
Két luan:
V&i Hi:m# mo (Kiém dinh hai phia)
Néu | Un | (gia tri tuyét déi ctia Upn) nhé hon hay bing u(a/2) thi chép nhan Ho néu
nguoc lai thi bac bé Ho, tirc 1a chap nhan Hi.
Véi Hi: m> mo (Kiém dinh mot phia)
Néu U nho hon hay bing gia tri t6i han u (o) thi chdp nhan Ho, nguoc lai thi chip
nhan Hj.
V6iHi: m<mo (Kiém dinh mot phia)
Néu Uty 16n hon hay bang gié tri t6i han - u(o) thi chap nhan Ho, nguoc lai thi chip

nhan Hj.
Truong hop 2: Kiém dinh gia thiét Ho: m = mo khi khong biét phwong sai
Pay la trudng hop pho bién khi kiém dinh gia tri trung binh cta phan phdi chuan.
Tién hanh cac budc sau:
+ Lay mAu, tinh X Va2

+ Tinh gid tri T thuc nghiém Ty = (X= pp)n
s
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+ Tim gia tri téi hant (o/2, n-1) trong bang 3.
(néu kiém dinh 2 phia thi tim t (a, n-1))
Keét luan:
V&i Hi:m# mo (Kiém dinh hai phia)
Néu | Ton | (gid tri tuyét dbi cua Twm) < t(a/2,n-1) thi chip nhan Ho néu nguoc
lai thi bac bo Ho, tirc 1a chdp nhan Hy
Véi Hi i p> po (Kiém dinh mot phia)
Néu T t(a,n-1)< t(a, n-1) thi chdp nhan Ho, nguoc lai thi chdp nhan Hi
VéiHiip<po (Kiém dinh mot phia)
Néu T > - t(o,n-1) thi chap nhan Ho, nguoc lai thi chp nhan Hi.

Truong hop 3: Kiém dinh mét xac sudt Ho: p = po
Péi thiét hai phia H1: p # po
Tinh U=~ =P 5i50 véi gid tri t6i han hai phia u=u(c/2)

Po (1 Po)
n

Néu | Utn| < u thi chdp nhan Ho Néu |Utn| > u thi bac bo Ho
Néu ddi thiét mot phia Hi: p > po hay p < po thi phai so véi gia tri t6i han mot phia
u = u(o) tinh tir dang thire ®(U) = 1- o
b2- So sanh hai trung binh ciia hai bién chuin
Khao sat mot bién chuan trén 2 tong thé, trén tong thé I duoc bién X phan phdi
N(mx, 6°x) , trén tong thé II duoc bién Y phan phdi N(my, o?y)
Pé so sanh hay kiém dinh gia thiét Ho: my = mx véi ddi thiét Hi: my = mx (hodc
d6i thiét mot phia Hi: my > mx) ¢6 hai phuwong phép lay mau:
Phwong phap liy miu theo cip (d6i)
Duva vao quan hé tu nhién (vo chéng, anh em), hoac quan h¢ trudce sau (trude khi
chira bénh va sau khi chira bénh) hodc do chu dong b tri (déi chirng va thi nghiém)
chung ta c6 mot mau quan sat voi n cap s6 lieu, mdi cap g@)m mdt sd lidu cua téng thé

thir nhat goi 14 xi con 6 liéu kia cua tong thé thir hai goi 1 yi
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Chuyén bai toan so sanh hai trung binh thanh bai toan kiém dinh d6i véi bién hiéu

s0D=Y-X
Tir n cap s6 lidu (xi, Vi) tao ra cot hicu sé di = yi -Xi

Tinh trung binh cong d , d6 1éch chuin sq ( hodc dung ky hiéu Dtb va sp)

Pé kiém dinh gia thiét Ho : mx = my d6i thiét Hi: myx = my chung ta chuyén sang Ho

‘Mg =0 dbi thiét Hi: mg=0

Tinh T, = d

n . e ., .,
roi so voi gia tri tdi han t = t(a/2,n-1)
d

Néu ‘ Ttn | <t thi chép nhan Ho nguogc lai thi bac bo Ho .
Truong hop mdt phia so Ttn vdi t(a,n-1).
Phuwong phap ldy miu dc 1ap
Tur tong thé I rat miu gdm n ca thé tinh dugc trung binh X , do 1éch chuin s,
phuong sai s% (hodc dung ky hiéu xtb, sx, sx%)
Tu téng thé 11 rat mau gém ny ca thé tinh duoc trung binh ¥, do léch chuin Sy,
phuong sai s? (hodc dung ky hiéu ytb, sv, sy?)
Truong hop 1: biét phwong sai 6%, 6%y

hoic khong biét phwong sai nhwng miu Iém (nx > 30; ny > 30)

(y-x)
Je e . Uth =
Neéu biét phuong sai > >
Gx Oy
n X r]Y

Néu khong biét phuong sai nhung mau 16n

y — X
Utn =—(Z )2

Sx Sy

nX r-]Y

So |Utn| vé&i gia tri tdi han hai phia u = u(a/2) khi kiém dinh 2 phia
Néu |Utn| <u thi chip nhan Ho, nguoc lai thi bac bo Ho

Néu kiém dinh mot phia thi so Utn va gia tri toi han mot phia u= u(a).
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Truong hop 2: khéng biét phwong sai va miu nhé
Trudc hét phai kiém dinh gia thiét Ho : 6% = 6%« v&i doi thiét Hi: 6?y # 6%
Gia sir s% > s% lay Ftn = s%/ 5% sau d6 tim gia trj t&i han Flt qua ham

F( o, ny-1, nx-1), (néu s% > s?, thi lay Ftn = s/ s% va FIt = F(a, nx-1, ny-1))
Néu Ftn < Flt thi chép nhan Ho, nguoc lai thi bac bé Ho.

Chap nhan Hp ta ¢6 truong hop hai phuong sai bang nhau (equal variance),
nguoc lai cé truong hop hai phuong sai khac nhau (unequal variance).
Trwong hop 2a: hai phwong sai bang nhau

Gia thiét Ho: my = my d6i thiét Hy : my = mx

Tinh phuong sai chung s% = (( N« -1) s + (ny -1) s3)/(nx + ny -2)

Tinh T, = — =% 18 0 véi gid tri t6i han 2 phia t = (o2, N+ ny- 2)
2+ )
n, n,
Néu |Ttn| < t thi chap nhan Ho nguoc lai thi bac bo.
Néu kiém dinh mot phia Hi: my > mx hay Hi: my < mx thi so v&i gié tri téi han
mot phia t = t(a, Nx + nNy- 2).
Trwong hop 2b: hai phwong sai khac nhau
(Y—X)

2 2
Six_ksiy

n, n,

Tinh T, =

Tinh gia tr1 t61 han hai phia t = t(a/2,Df) v&1 bac ty do Df tinh nhu sau:
Ww=s%/ng; w=s%/ny
Tinh ty s6 : (vx + Wy )2/ (Vi / (nx -1) + V3 /(ny -1) ) sau d6 quy tron
Thidu: s%=0,67; nc=4; 4, =1771; ny=8
V= 0.67/4=017 W =17.71/8=2.21 vx+vy=2.38

Quy tron: 2.382/(0.172/3 +2.21%/7) ~ 8 vay bac tu do Df [a 8
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Két luan: Néu |Ttn| < t thi chdp nhan Ho nguoc lai thi bacbé Ho.

Néu kiém dinh mét phia thi so Ttn véi gia tri toi han mot phia t =t(o,DF).
b3- So sianh hai xic suat

Hai tong thé co ty 16 ca thé loai A 13 p1 va p2
Dé so sanh p1 Va pz chiing ta ldy 2 mau quan sét:
Mau 1 dung lwong n; lay tir tong thé I trong d6 c6 my ca thé loai A
Mau 2 dung luong nz 1y tir tong thé II trong d6 c6 my ca thé loai A
Gia thiét Ho: p1 = p2 d6i thiét Hi: pi= p2

Tinh cac tan suat f1 = my/n; f2 = M2/ Nz va tan sudt chung

f=(mi+ my)/ (N1 + ny)

Utn = (f, —Ty) so v&i gia tri toi han hai phia u(o/2)
\/f(l— iyt
nl n2

Néu|Utn| < u(o/2) thi chap nhan Ho
Néu | Utn| > u(o/2) thi bac bd Ho

Néu kiém dinh mot phia thi so Utn v&i gid tri toi han mot phia u(a).

Il XU LY TRONG SPSS
a- Uéc lwong va kiém dinh gia tri m ciia bién chuén
Mo tép Baitap2 Vao Analyse Compare means One sample T-test
Chon Thoigian (Thoi gian mang thai ctia bo).
Test value (gia tri cin kiém dinh) 285

- x|

> hormnone T est Yariable(z): ok
< Group & [Groups) 4> thoigian

<# Group B [GroupB] Faste
@ %Change [Change) ‘:\ Flesat

@J loalzha) [logcha)
<#» Fation & [Fationa)
@ R ation B [RationB ] Help

TestWalue: |285 Options...

Cancel

st [e[2]s
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%]

Cancel
Help

One-Sample T Test: Options

Confidence [nterval: X

Fizsing YWalues
{* Exclude cazes analpsis by analyzis

(" Exclude cases lizhwise

One-Sample Statistics

Bién T binh DL chudn Sai s6 chudn
N Mean Std. Deviation Std. Error Mean
thoigian 6 294.50 7.740 3.160
One-Sample Test
Gid tri can kiém dinh  Test Value = 285
Mukc y nghia ) Khoang tin cday 95%
Ttn | Bdc tu do Sig. (2- Hiéu so xtb -285 | 95% Confidence Interval of
t df tailed) Mean Difference the Difference
Can duoi Can trén
Lower Upper
thoigian | 3.007 5 .030 9.500 1.38 17.62

b- So sanh cip

Vao analyse Compare means Paired samples T-test. Chon Ration A va Ration B

I Paired-Samples T Test

@ hormone

s Group & [Groupd]
@3 Group B [GroupE]
@3 %Change [Change]
@b lagiczha) [logchal
@ Fation A [Fationd]
&> Ration B [Rationg]

Current Selections

“ariable 1:
“ariable 2

Y

L]

W

Faired % ariables:

Fiations, - B ationB

)4
Fazte
Reset

Cancel

Help

Cptionz...

(TR

Két qua:

Paired Samples Statistics
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Std. Error

Mean N Std. Deviation Mean
Pairl Ration A 1.0387 15 .13352 .03447
Ration B 1.1287 15 11294 .02916

Paired Samples Correlations (hé s6 tuwong quan giita 2 bién Ration A va Ration B)

N Correlation Sig.
Pairl Ration A & Ration B 15 633 011

Paired Samples Test

Paired Differences

95% Confidence Interval
of the Difference

Std. Error
Mean Std. Deviation Mean Lower Upper
Pair1  Ration A - Ration B -.09000 .10724 .02769 -.14939 -.03061
Ttn Béc tw do Mcdre y nghia
t df sig
-3.250 14 .006

c- So sanh hai gia tri trung binh ciia hai bién chuan khi ldy mau doc lap
Xét trong lugng nudc ting thém cia hai loai ludng thé khi ngdm trong nude. S6 lidu
dé trong mot cdt, co cot Species dé phan biét hai loai.
Vao analyse Compare means Independent samples T-test.
Chon Test variables Log(cha), grouping Variable Species Define groups nhap tén
Coc (Toad) va éch (Frog)

Bl Independent-Samples T Test

X]
< thoigian Test Wariablelz):
& hormone > loglchal [logchal
'@‘) Group & [Groupd] JF'aste
<#» Group B [GroupB] l:l Rezet
@} *#Change [Change]

“#» Ration & [Rationd] Cahcel
> Ration B [FationB] Help

Grouping Y anable:

l:l Species[Frog' 'Toad'

Drefine Groups. .. |

Optionz. ..

L
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Group Statistics

Std. Errar
Species Ml Mean Std. Deviation Mean
logichay  Frog g B35 432 J53
Toad T 1.217 394 149
Independent Samples Test
Levene's Testfor
Equality of Yariances ttestfor Eguality of Means
hlean Std. Errar
F Sin. 1 of Sig. (2ailed) | Difference | Difference
logicha)  Equalvariances
I— 324 ATY -27112 13 na -.h82 215
Equal variances
not assurmned -2.730 12.964 7 -.582 213
t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
1 df Sig. (2-tailed) Difference Difference Lowwer Upper

-2 712 13 o118 -582 214a -1.046 -11a
-2.720 12.964 o117 -.582 212 -1.0432 -121

d- So sanh nhiéu gia tri trung binh ciia cac bién chuin khi lay miu déc lap

Khi c¢6 hon 2 bién chudn thi c6 thé tinh cac trung binh theo Analyse Compare

means. Mo tép Baitap3. Vao Analyse Compare means Means

Chon bién Tluong vao Dependent list . Chon diet vao Inedependent List

N D Hien
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< Diet 1 [Diet1]
> Diet 2 [Diet2]
< Diet 3 [Diet3]
< Diet 4 [Diet4]
g

< Breed

-:@) Litter 1 [Litter]
< Litter 2 [Lithar2]
@ Litter 3 [Litter3]
-:@) Litter 4 [Litterd]
<> Litber 5 [LitberS1

]

Layer 1 of 1

_Frevious |
]

Dependent List:

& tuong

Meut

Independent List:

‘ &> diet

(]84
Fazte
Fezet

Cancel

Help

Options. ..
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Trong options chon cac thong ké va cac hé sé do mdi quan hé giira Diet va Tluong
va phan tich toan bo bién dong cia Tluong thanh 2 thanh phan: Bién dong do su khac
nhau giita cac loai thirc 4n (diet) va bién dong ngiu nhién (Giéng Between group va
Within group nhu trong one way anova) sau d6 lai tach bién dong dau thanh 2 phan: Bién

dong tuyén tinh theo Diet, bién dong con lai sau khi tach bién dong tuyén tinh.

-

Means: Options

Statistic=s: Cell Statistic=:
FMedian - P =an

GSrouped FMaedian rHMumber of Cas=es
=td. Error of FA=an Starndard D ewiation
Som W ariance

FAiFinnLan

kA ==irnoann |:|

Farna=

Fir=st

L a=t

KFourkos=sis

Std. Error of Kourto=sis
Skevarness

Srtd. Error of Slkaevarns
Harmonic Mean

G eometric kMean Bl

Statistic= Faor First Laver
[ Aprowa table and =eta
I~ Te==t For limn=arikty

| Comkinuse I Cancel Hel
Report
tluong
diet Mean N Std. Deviation Variance
1 79.00 5 24.474 599.000
2 71.00 5 31.024 962.500
3 81.40 5 22.876 523.300
4 142.80 5 34.903 | 1218.200
Total 93.55 20 39.523 | 1562.050
ANOVA Table
Sum Sq Df Mean sq Ftn Sig
tluong * diet get""ee“ (Combined) 16466.950 3| 5488.983| 6.647 004
roups
(Tuyén tinh) Linearity 10180.810 1| 10180.810| 12.329 .003
(Con lai) Deviation
from Linearity 6286.140 2| 3143.070 3.806 .044
Within Groups (ngau nhién) 13212.000 16 825.750
Total 29678.950 19
Measures of Association
R R Squared Eta Eta Squared
tluong * diet .586 .343 745 555
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