PHAN PHOI VA PHEP KIEM KHI BINH PHWONG

12.1 Phan phéi khi binh phwong (°):

Néu X; 1a bién ngdu nhién cé phan phdi chuan tac X~ N (0,1) va goi:
: 2
Q=) X
i=1

thi Q tuan theo luat phan phdi khi binh phwong (x?) véi bac tw do v va dwoc viét la:

Q~X;

16 -

04 -

Biéu dd 12.1 Phan phéi %2 v&i bac tw do v=4 va v=10.

Phan phéi (x%) cé cac dac diém:
= Trung binh cla phan phéi chinh la bac tw do v (u =v).
= Phuwong sai bing 2 1&n bac tw do: 0® = 2v
=y co tri cwe dai (mode) khi x°= v-2 (v&i v 22).
= Khi bac tw do v tang, dwdng cong khi binh phwong tién dan thanh dwdng

cong chuén.

Nhw vay phan phéi x?chi cé 1 théng sb la bac tw do v

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:1




Vi du: bac tw do v=4, tri trung binh la 4, phwong sai la 8, tri cwc dai la 2

bac tyw do v=10, tri trung binh la 10, phuwong sai la 20, tri cwc dai la 8
12.2 Str dung phép kiém x>
Thwong dwoc dung dé kiém dinh cac bién dinh tinh.
12.2.1 Kiém dinh sy xac hop (Goodness of fit) ctia 1 tAn s& quan sat trén mau, so
sanh v&i tan sé ly thuyét.
Vi du: Tan s ly thuyét (hay tan sé mong dgi) sinh trai hodc gai 1a 50%. Quan sat
mot mau: Sé tré em sinh tai khoa San trong 1 tuan 18 gém 110 tré trai va 90 tré gai
(tdn s6 quan sat). Nhw vay cé thé két luan hién nay cé khuynh hwéng sinh trai nhiéu
hon gai?
Gia thuyét Ho: tan s quan sat=tan sé ly thuyét
Gia thuyét Ha: C6 khac biét

2 Z (TS quan sat—TS mong doi)?
L= TS mong doi

(110 -100)* +(90-100)* _

Tinh % % = 100

2

Xem bang phan phdi x* ( phan phu luc) véi bac tw do DF=1, gia tri t&¢i han 0=0,05 la
3,84
2< 3,84 — chap nhan Ho: Sinh trai nhiéu hon gai la do tinh c& vi sw khac biét chwa

cé y nghia théng ké. (xem biéu d6 12.2)

[}
06f
v=1
0.4F
V=2
v=3
02_ V=14
v=5
584
0‘0 L 1 | —\7\1_‘_
0 5 10
Chi-square

Biéu dd 12.2 V&i bac tw do v=1, y° = 3,84

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:2




12.2.2 Kiém dinh 2 ti 1& trén 2 mau doc lap (Bang 2x2)
Ap dung khi gia tri mong dgi trung binh trong cac 6 >5
Vi du: Mét nghién clru bénh-chirng tim sw lién hé gitra nhiém Human papilloma

virus (HPV) va ung thuw ¢b tlr cung (CTC). Két qua trinh bay trong bang 2x2 nhw sau:

Ung thw CTC+ Ung thw CTC(-)

HPV (+) 20 (10)* 10 (20 )* 30
HPV (-) 10 (20)* 50 (40)* 60
30 60 N=90**

*Cédc so trong ngodc la s6 mong doi, chi 4p dung phép kiém khi tri s6 mong doi > 5.

**N la téng sé ca

Cach tinh khi binh phwong:

2— vy _(tr s6 quan sat — tri s mong doi)®  [1]

X

s& mong doi

. tong hang x tong cét
Tri sO mong doi = g gN g = [2]

Bac tyw do DF = (hang-1) x (c6t-1)
Bang trén c6 2 hang va 2 c6t vay:
DF =(2-1) x (2-1)=1

Thé vao cong thire [1] ta cd

2 (20-10)? Lo 20 , (10— 20)? , (50— 40)?

X = =225
10 20 20 40

V&i DF=1; gia tri t&i han véi o=0,05 (2 dudi) la 3,84
x%= 22,5 >3,84 — bac bé Ho: nhi&m HPV la yéu tb nguy co gay ung thw cb tir cung
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12.3 Ap dung phép kiém y°trong SPSS
12.3.1 Trwo'ng hop cé bang dir liéu:
Vi du: M6t nghién ctru tim sw lién quan gitra bu siva me va nhiém Helicobacter pyroli

& 30 tré em. Ta cé bang di¥ liéu sau day:

Ef “Untitled? [DataSet3] - SPSS Data Editor

Fil= Edit e C=t= Transform Analyze
= = =y 4 e 3 B He &M
335 id
icl suame | Nhier‘nHF‘l
1 1 1 ]
=2 21 O
=3 31 o
= A1 ]
5 51 O
= 5 1 o
. | ]
=S = | O
9 91 o
10 10 1 ]
11 11 1 O
12 12 1 o
15 13 1 ]
14 14 1 1
15 15 1 1
15 16 0O ]
17 17 0 O
15 15 0O o
1= 12 0O ]
20 29 0 O
21 21 0 1
22 220 1
23 2= 0 1
24 24 0 1
25 25 0 1
25 ZE 0O 1
27 270 1
28 25 0 1
23 29 0 1
=0 30 0 1

Ghi chu: cot 1 (id): déi twong; cot 2 (suame) véi 1: bu sira me va 0:khéng bu me ;
cot 3 (nhiemHP): 1 cé nhiém H. pyroli va 0: khéng nhiém H. pyroli

Vao menu: Analyze> Descriptive Statistics>Crosstabs.

M& hop thoai Crosstabs, nhdp chuyén suame tir & bén trai vao 6 Row(s) va

NhiemHP vao 6 column(s).

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:4




Q Crozstabs
M &) suame
Columnis):
& whiemte _EDrmaL..
—
Layer 1of1———————————————
| Presious | | Mext

|:| Display clustered bar charts

|:| Suppress tables

Cox [ oo [ mom ) [ canoe J[_rem ]

Nh&n hop thoai Statistics...Nhap du nhay v vao 6 Chi-square va 6 Risk va nhan
Continue

E Crosstabs: Statistics

i

|:| Correlstions
rHominal———  ~Ordinal

[] cortingency coetficient [] camima

|:| Phi and Cramer's % |:| Somers' d

[ Lambda [] kendal's tau-tb

|:| Uncerainty coefficient |:| Hendall's tau-c
~Mominal by Interval [ Kappa

[TEta Rizk

[ metemar

I:| Cochran's and Martel-Haenzzel statistics
Test common odds ratio equals:

[ Continues ” Cancel ” Helgx ]

Nhan hop thoai Cells ...Nhap dau nhay v vao 6 Observed va & Column (dé& xem ti lé
%), nhdp Continue

E Crosstabs: Cell Display @I

rCounts ——
I:l Expected
rPercentages Residuals ——————
I:l oo |:| Un=tandardized
Column |:| Standardized
[] Total [] Adjusted standardized

rHoninteger ¥weights

() Riound cell courts () Round caze weights
O Truncate cell counts o Truncate case weights
O Mo adjustments

[ Continue ” Cancel ” Help ]
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Cudi cung nhan OK cho két qua nhuw sau:

suame * NhiemHP Crosstabulation

MNhigmHP
il 1 Total

suame 0 Zount a 10 15
% within Mhiem-P 27.8% 83.3% 50.0%

1 Zount 13 2 14

%o within Mhiem-P T2.2% 16.7% 50.0%

Total Zount 18 12 30
3o within Mhigm-P 100.0% 100.0% 100.0%

Chi-Sguare Tests

Asymp. Sig. Exact Sig. (2- Exact Sic. {1-
Walue of (2-sided) sided) sided)
Fearson Chi-Squarz 8.Bag= 1 0oz
Cartinuity Correction® 6.806 1 .0o3
Likelihood Ratio 9.50%5 1 ooz
Fisher's Exact Test Lo 004
Linear-by-Linear
Association 8.543 1 o3
M ofWalid Cases® 30

z. 0 cells (.0%) have expected count less than 5. The minimum expected countis 6.00.
k. Computed only for a 2x2 table

Risk Estimate
95% Conidence Interval
Walue Liower Upper

Odes Ratio for suame (0 077 012 487
13 ’ T ’
Farcahort MhiemHF =0 a8a 183 808
Farcaohaort MhiemHP =1 A.000 1.314 19.074
M ofWalid Cases a0

Két qua: Khong bu siva me, ti 1& nhiém HP la 10/15 (83,3%)
C6 bu sira me, i 1& nhiém HP 1a 2/15 (16,7%)
Pearson Chi-Square=8,889, bac tw do DF=1 va mtrc y nghia p=0,003
Ti s6 Odds=0,077 (Khoang tin cay 95%: 0,012-0,480)

Két luan: Bu sira me lam giam 92,3% nguy co’ (odds) nhiém H. pyroli

12.3.2 Trwong hop khong cé bang dir liéu:

Vi du chi cé bang di liéu 2x2 nhw sau:

Ung thw CTC+ | Ung thw CTC(-)

HPV (+) 20 10

HPV (5 10 50

Trong trudng hop nay, nhap sb liéu vao SPSS nhu sau:
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Co6 3 cét: benh (0,1); phoinhiem (0,1), soluong (10,20,50,10)
benh= 1 (ung thw c6 TC +); benh=0 (ung thw ¢ TC -)
phoinhiem=1 ( HPV +); phoinhiem=0 (HPV-)
Ef] *Untitled3 [DataSet2] - SPSS Data Editor
File Ecit ‘iew Dsta Transform  Analyze  Graphs  Uiities  Add

EHE it &0 =2 A HE S48

|1 ; soluong |1I:I
benh phaoinhiem soluong war
1 1 a 10
2 1 1 20
3 a a a0
4 a 1 10
5

Vao menu Data, chon Weight Cases (hang cubi cung) m& man hinh Weight Cases
nhw sau:
Chon soluong, nhap miii tén, chuyén vao 6 Frequency Variable, nhadp OK

EH “Untitled3 [DataSet] - SPSS Data Editor
File Edit Miew | Data Transform  Analyze  Graphs  Uiities  Add-ons

= E E" Ef Define Yarishle Properties. . E m E %
15 soluong K3 copy Data Properties ..
| @ Mews Custom Attribute. .. var
1
~ "y
H @Weight Cases @
L & — O Do not weight cases
- f phoinhism @ Weight cases by
I Frequency “Yariahle:
. g& soluang
Current Status: Do not weight cases
4 074 I [ Paszte ] ’ Reszet ] [ Cancel ] [ Help I
i 13 Orthogonal Design [
14 E Copy Datazet
15
[==2] -
Split File. ..
=
Select Cazes..
- L v
Wieight Cases ..
18
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Chuyén qua menu: Analyze, chon Descriptive Statistics, chon Crosstabs

EH *Untitled3 [DataSet2] - SPSS Data Editor
File  Edit “iew Data Transform | Analvze  Graphs  Uilties  Add-onz Window  Help

B Qe

= H T e 2 EHi Reports b
q- Descriptive Statistics ¥ | 123 Frequencies... |
benh | phoinhiem| solu Takles ¥ EH Descriptives... ]
1 1 0 Compare Means ¥ -%: Explaore...
2 1 1 General Linear Model ¥ @ Crosstabs. .
3 0 0 eneralized Linear Models ¥ @ Fatia...
4 0 1 Mixed Models » P-P Plots. .
c Correlate b [ oo piots.
5 Regression ]
7 Lodlinesr ¥
a Meural Metworks ¥

r

-~

Vao hop thoai Cross tabs, nhdp chuyén phoinhiem tir 6 bén trai qua & Row(s) va

benh qua 6 Column(s):

E Crosstabs @
Rowee(s): P
f saluong o & phainhiet | = ‘
| * | | Stetisties... |
- [ cas |
Column(s):
R E’ [ | Format ‘
L¢]
Layer 10f 1
L
I:‘ Display clustered bar charts
[ ] suppress tables
| (s34 _” Paste || Reset || Cancel || Help |

Nhéan Statistics, danh dau nhay v vao 6 Chi-square va Risk

E Crosstabs: Statistics @
Chi-sgquare I:| Correlstions
MNominal Ordinal

[] contingency coefficiert [ ] camma

I:| Phi and Cramer's % I:| Somers' d

I:| Lamhbda I:| Kendall's tau-kb
I:| Uncertainty coefficient I:| Kendall's tau-c
Mominal by Interval [ kapps

Ceta

[ mcremsr
[ ] cochran's and Mantel-Haenszel statistics
| Continue _J | Cancel | | Help
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Nhép Continue, nhdp OK, két qua cudi cung nhw sau:

phoinhiem * benh Crosstabulation

ount
henh
] 1 Total
phoinhiem 0 an 10 G0
1 10 20 a0
Total 1] 30 40
Chi-Square Tests
Asymp. Sia. Exact Sig. {2-
YValue of (2-sided) Sided)
Fearson Chi-Sguare 228007 1 oo
Continuity Correction® 20.206 1 0oo
Likelihood Ratio 22314 1 000
Fisher's Exact Test oon
Linear-ty-Linear
Association 22.250 1 000
M ofWalid Cases® a0

a. 0 cells (0%) have expected count less than 5. The minimum expected count is 10.

h. Computed only for a 2x2 table

Risk Estimate
95% Confidence Interval
Value Lot Lipper

Qdds Ratio far phoinhiem 10.000 1617 27 Gog
mr : ’ ’
For cohort henh =0 2400 1.488 41849
Far cohort benh =1 280 3R 464
M ofvalid Cases an

Pearson Chi-Square = 22.500; Y nghta TK (2-du6i)=0.000
Odds Ratio=10,0 (KTC 95%:3,6-27,6)

Két luan: Nguy co méc bénh ung thw ¢ tlr cung trong nhém nhiém HPV cao hon

nhém khéng nhiém HPV 10 Ian (KTC 95%: 3.612- 27.688; p=0.000).
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Phu luc. Bang déi chiéu xem gia tri t&i han véi 6 bac tw do (DF) cua phan phoi

2.

DF p=0.05 p=0.01
1 3.84 6.64
2 5.99 9.21
3 7.82 11.34
4 9.49 13.28
5 11.07 15.09
6 1259 16.81
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