QUY TRINH KIEM PINH K-S, KOLMOGOROV-SMIRNOV HAI MAU
Y nghia cua kiém dinh K-S, Kolmogorov-Smirnov hai mau:

+ Kiém dinh Kolmogorov - Smirnov hai miu duoc st dung dé kiém tra xem hai mau c6 dén tir cing
mat phan phoi hay khong?

+ Kiém dinh Kolmogorov - Smirnov hai mau dugc str dung trong so sanh danh gia tinh téi wu cua
phéan phoi A véi phan phoi B.

Gia st rang mau dau tién co kich thudc m véi ham phan phéi tich liy quan sat 1a F ( X ) va miu tht
hai ¢6 kich thudc n véi ham phan phoi tich 1y quan sat dugc cua G ( x).

Dinh nghia:
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Gia str d6 thi ciia ham Wrrn (Mau d6) va ham Wstn (Mau xanh)
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Goi: ${{D} _{m,n}}={{D}_{\text{MAX}}}=\underset{x}{\mathop{\max }\\left| {{F} {m}}(x)-
{{G}_{n}}(x) \right|$ Cho m va n du lon: ${{D} {m,n\alpha }}$ 1a gia tri t&i han.

Gia thuyét khong 1a H o : Ca hai mau déu dén tir mot quan thé co cling phan phdi. Bdi v6i phép thir
Kolmogorov - Smirnov hai mau vé tinh quy tac, Ching t6i bac bo gia thuyéet khong (6 murc y
nghia a ) n€u D m n= Dmax> D i, n, o trong d6 D ,, », » 1a gid tri t&1 han.



1 . Tim Dmax

Lap bang Tén suét tich lity (Phan phdi tich liiy) nhu bang sau trong EXCEL.
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' Bing tin xuit tich liy cia hai miu TIN va STN =

2 TTN | STN [cum%TTN  [cum % STN diff alpha | 0.05 |

5 Khéng kha thi 2 5 0,0103 0,0253 0,0150

4 |it kha thi 5 10 0,0353 0,0758 0,0399 3

s TB 36 16 0,2205 0,1566 0,0639
i s Kha kha thi 115 68 0,8103 0,5000 0,3103 i

7 Rt kha thi 37 99 1 1 0

g |Tong 195 198

9 D-MAX 0,31025641

10 | | D-m,n,a 0,1360
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Trong do:

Cot D chira phan phéi tich liiy cho TTN (dua trén cot B), cot E chira phan phdi tich lily cho STN va
cOt F chira gia tri tuyét doi cua hi¢u cac cot D va E.

Cu thé:

- Cot D, 6 D3 chira cong thirc = B3 / B8, 6 D4 chira cong thire = B4 / B8 + D3; 6 D5 chira cong thirc
=B5/B8+D4;...

- Tuong tu ¢t D cho c6t E.
- Cot F, 6 F3 chtra cong thirc = ABS (D3-E3); F4 chira cong thic=ABS(D4-F4);...
- O F9 chtra cong thire = max (F3:F7).
-OF101a gia tri Dmn,« dugc tinh & muc 2 sau.
Vay: Dmax=gié tri 6 F9.
2. Tinh ${D_{m,n,\alpha }}$
a) Truong hop 1: m,n co trong bang Kolmogorov - Smirnov hai miu;

${{D}_{m,n\alpha }}=\frac{c(\alpha )}{m.n}$ ; Véi c(a) duoc tra bang vdi gia tri a, dong m, cdt n
tuong tng.

Vi du: m=10, n=15, a=0,05
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=>¢(0.05)=80;${{D}_{10,15,0.05}}=\frac{80}{10.15}=0,5333% .
Bang Kolmogorov - Smirnov hai mau
a=105
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b) Truong hop 2: m, n 16n vuot qua bang Kolmogorov - Smirnov hai mau.
Ta c6: ${{D}_{m,n\alpha }}=c(\alpha ).\sqrt{\frac{m+n}{m.n}}$
Trong d6: c(a) 12 s6 cudi cling cua tir s6 trong bang Kolmogorov - Smirnov mot mau dudi day.

Bing Kolmogorov - Smirnov mot miu



n\u 0.001 0.01 0.02 0.05 0.1 0.15 0.2

1 0.99500 | 0.99000 | 0.97500 | 0.95000 | 0.92500 | 0.90000
2 0.97764 | 0.92930 | 0.90000 | 0.84189 | 0.77639 | 0.72614 | 0.68377
3 0.92063 | 0.82900 | 0.78456 | 0.70760 | 0.63604 | 0.59582 | 0.56481
4 0.85046 | 0.73421 | 0.68887 | 0.62394 | 0.56522 | 0.52476 | 0.49265
= 0.78137 | 0.66855 | 0.62718 | 0.56327 | 0.50945 | 0.47439 | 0.44697
6 0.72479 [ 0.61660 | 0.57741 | 0.51926 | 0.46799 | 0.43526 | 0.41035
7 0.67930 [ 0.57580 | 0.53844 | 0.48343 | 0.43607 | 0.40497 | 0.38145
8 0.64098 | 0.54180 | 0.50654 | 0.45427 | 0.40962 | 0.38062 | 0.35828
9 0.60846 [ 0.51330 ( 0.47960 | 0.43001 | 0.38746 | 0.36006 | 0.33907
10 0.58042 | 0.48895 [ 0.45662 | 0.40925 | 0.36866 | 0.34250 | 0.32257
11 0.55588 [ 0.46770 [ 0.43670 | 0.39122 | 0.35242 | 0.32734 | 0.30826
12 0.53422 | 0.44905 [ 0.41918 | 0.37543 | 0.33815 | 0.31408 | 0.29573
13 0.51490 | 0.43246 [ 0.40362 | 0.36143 | 0.32548 | 0.30233 | 0.28466
14 0.49753 [ 0.41760 | 0.38970 | 0.34890 | 0.31417 | 0.29181 | 0.27477
15 0.48182 | 0.40420 (0.37713 | 0.33760 | 0.30397 | 0.28233 | 0.26585
16 0.46750 | 0.39200 | 0.36571 | 0.32733 | 0.29471 | 0.27372 | 0.25774
17 0.45440 | 0.38085 [ 0.35528 [ 0.31796 | 0.28627 | 0.26587 | 0.25035
18 0.44234 | 0.37063 | 0.34569 | 0.30936 | 0.27851 | 0.25867 | 0.24356
19 0.43119 (0.36116 | 0.33685 [ 0.30142 | 0.27135 | 0.25202 | 0.23731
20 0.42085 [ 0.35240 | 0.32866 | 0.29407 | 0.26473 | 0.24587 | 0.23152
25 0.37843 [ 0.31656 | 0.30349 | 0.26404 | 0.23767 | 0.22074 | 0.20786
30 0.34672 | 0.28988 | 0.27704 | 0.24170 | 0.21756 | 0.20207 | 0.19029
35 0.32187 | 0.26898 | 0.25649 | 0.22424 | 0.20184 | 0.18748 | 0.17655
40 0.30169 [ 0.25188 | 0.23993 [ 0.21017 | 0.18939 | 0.17610 | 0.16601
45 0.28482 | 0.23780 | 0.22621 | 0.19842 | 0.17881 | 0.16626 | 0.15673
50 0.27051 [ 0.22585 | 0.21460 | 0.18845 | 0.16982 | 0.15790 | 0.14886

1.94947 | 1.62762 1.517431&35819.)1.22385 1.13795 | 1.07275

OVER 50
iYn iYn in in in in iYn

Vi du: Giad st: m=195; n=198; a=0.05 =>c(a)=1.35810.

Véi m=195, n=198 thi ${{D}_{m,n\alpha
3={{D} {195,198,0.05}}=1.3581.\sqrt{\frac{195+198}{195.198}}=0.1360%

3. Thue hanh kiém dinh Kolmogorov - Smirnov hai mau

Gia sir ta c6 hai phan phdi tich lily (nhu bang sau).



”% ‘B C D “E F G H =
' Bing tin xuit tich liy cia hai miu TIN va STN =
2 TTN | STN [cum%TTN  [cum % STN diff alpha | 0.05 |
5 Khéng kha thi 2 5 0,0103 0,0253 0,0150
4 |it kha thi 5 10 0,0353 0,0758 0,0399 g
s TB 36 16 0,2205 0,1566 0,0639
i s Kha kha thi 115 68 0,8103 0,5000 0,3103
7 R&t kha thi 37 99 1 1 0
g |Tong 195 198
9 D-MAX 0,31025641
10 | | D-m,n,a 0,1360
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Tt bang trén ta ¢ Dmax=0,3102.
Str dung kiém dinh Kolmogorov-Smirnov hai mau, véi muac o = 0,05 .
Tra bang Kolmogorov - Smirnov voi: m = 195;:n=198, cho ta két qua la:

C(a) =1,3581=> ${{D} {m,n\alpha }}=c(\alpha
Nsqgrt{\frac{m+n}{mn}}=1.3581\sqrt{\frac{195+198}{195.198}}=0.1360%

=> Dmn,« =0.1360 <Dmax= 0,3302; v&1 mirc y nghia sai s6 5%
Do d6, gia thuyét Ho bi bac bo.

Ta c6 biéu do tan suat tich liiy nhu sau:

Bi€u dd tan xuat tich liy Wy va Wey,
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Panh gia: Biéu do Phan phdi Wstn nam phia bén phai biéu d6 phan phdéi Wrrn. Do vay phéan phdi
Wstn tot hon phan phoi Wrtn véi mire y nghia 95%.

Chuc cac ban thanh cong.

Nguon: http://www.real-statistics.com, http://www.real-statistics.com
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