PHAN PHOI CHUAN

Phan phéi chuan (Normal distribution) dwoc néu ra bédi mét ngwdi Anh gbe
Phap tén Ia Abraham de Moivre (1733). Sau dé6 Gauss, mét nha toan hoc ngudi
Pwrc, da dung luat phan phdi chudn dé& nghién clru cac div liéu vé thién van hoc
(1809) va do vay cling dwoc goi 1a phan phdi Gauss. Theo tir dién bach khoa vé
khoa hoc théng ké, cé 1& nguwdi dau tién dung tir “normal” 1a 6ng C.S Pierce (1780)
vi vao thoi dé nguoi ta cho rang moi hién twong tw nhién dwoc coi nhw cé phan
phdi chudn nhwng that ra con cé nhivng luat phan phdi khac. Tuy vay hau hét ly
thuyét thdng ké dwoc xay dwng trén nén tdng cta phan phdi chuan.

Nhw vay tr “normal” dwoc dung theo théi quen nhwng thwe ra khéng dung, vi
vay trong tiéng Viét ta khong thé dich la phan phéi “binh thwéng” ma goi 1a phan
phéi chuan.

Hai théng sd quan trong trong mét phan phéi la gia tri trung tdm hay goi la
trung binh p va phwong sai o® (hodc d9 léch chuén o) va thwdng biéu thi badng X ~ N
(1,0%) (N viét tat tr normal).

Néu phan phdi chudn dwoc chuan héa véi trung binh p=0 va doé léch chuéan
o=1, dwoc viét tat 1a: Z ~ N (u=0, o=1), dwoc goi 1a phan phdi chuan chuan héa
(standardized normal distribution) nghe cé vé khéng dwoc xudi tai nhuw tiéng Anh vi
ch normal dwoc dich 1a chuan réi, do vay dung tlr phan phdi chuan tac cé vé 6n
hon !

N6i chung cac dac tinh sinh trdc hoc ctia ngudi khde manh (can nang, chiéu
cao, tri s6 mach, huyét ap, dwérng mau, sb lwong hdng cau), thwdng tuan theo luat
phan phéi chuan. Vi du: xét nghiém dwdng mau 100 ngudi I6n khde manh cac két
qua thu thap trong bang 10.1.

Bang 10.1 Két qua dudng mau (mg%) 100 ngudi I6n khée manh

97 100 94 106 103 108 97 92 113 112
88 108 95 101 124 95 119 99 84 93
82 114 88 85 79 90 104 104 109 98
94 89 102 98 93 102 102 102 110 109
94 114 106 109 103 90 93 83 104 106
100 111 101 88 80 91 103 91 91 119
97 116 118 117 95 92 123 81 102 95
106 106 95 103 96 89 94 122 110 104
84 108 104 98 98 97 105 109 98 86
105 97 87 111 107 115 96 94 79 107
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Bang 10.2 Biéu db cudng-la clia dwdng mau:

Fregquency Stem & Leaf

Z.00 7 =l=

&.00 g 012344

.00 g Se755599
15.00 =] 001112233344444
15.00 9 . EBEEELReRTVVTIVEEEEE0
15.00 10 . 0O011:22Z222333344444
1a.00 10 . ES5666667758559999
.00 11 . 00112344

6.00 11 . 5S5a73599

3.00 1z . 234

Nhin vao biéu dé cudng-la ta thay co:

2 ngudi co tri dwong mau <80mg%: 2%

14 ngwdi co tri dwong mau 80-89mg%: 14%

33 nguoi ¢o tri dwdng mau 90-99mg%:33%

34 ngudi co tri dwong mau 100-109mg%: 34%

14 ngwi co tri dwong mau 110-119mg%: 13%
3 ngudi co tri dwdng mau >120 mg%: 3%

Va biéu d6 tan suat (histogram) ctia phan phéi dwdng mau (Biéu d 10.1):

Histogram

Mean =100.05
Stel. Dev. =10.39

12 51 7\ N =100

10.07
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Biéu dd 10.1 Phan phéi dwérng mau ciia 100 ngudi I6n khée manh
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Nhu vay ta thdy phan phdi lwvong dwdng mau tuan theo luat chuan véi tri sé
trung binh =100 va dd Iéch chuén 6=10 vai:

68% gia tri quan sat ndm trong khoang o cla p.

95% gia tri quan sat ndm trong khoang 2c cla .

99,7% gié tri quan sat nam trong khoang 3c ctia y.

(con goi la luat 68-95-99,7)

10.1 Ham mat dé phan phoéi chuén
Ham mat dd phan phéi chuin (Normal density probability function) cé6 dang

tdng quat nhw sau:

1 [ X—p]

f(ﬁ(_)zﬁe 207 _ < X < o0

Trong d6: = =3,14159...
e =2,71828... (co sb logarit Neper)
u: tri sé trung binh
o : d6 léch chuan
Bién ngau nhién X cé don vi la mg% bay gi& ta mudn chuyén don vi do lwdng cla

bién sb X theo don vi do lwéng tdng quat cho moi phan phdi chudn nghia 1a theo
don vi do léch chudn. Luc dé phan phéi chuan theo X sé tré thanh phan phéi chuan
tac (standadized normal distribution) v&i bién sé mai 1a Z.

Mudn déi ham y=f(x) ra ham chuén tac y=f(z) ta dat:

Thé =100 va 5=10 ta c6:

x-100
=
10

Nhw vay khi: x=80 — z=-2

x=90 — z=-1
x=100 —» z=0

x=110 —» z=+1
x=120 —» z=+2

Va dudng cong chuan y=f(z) sé la:
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So d6 10.1 Bién dbéi phan phdi chudn X (tri trung binh p, dé léch chudn o) thanh
phan phdi chuan tac Z (tri trung binh=0, d6 léch chuan=1)

Tém lai: Bién X tuan theo luat chuan véi trung binh p va phwong sai ¢?
thwong dwoc viét tat 1a: X ~ N (u,02 ) va bién Z tuan theo phan phéi chuan tic cé
u=0 va 6’=1 dwoc viét1a Z ~ N(0,1). Nhw vay luc nay Z c6 don vi la do léch (vi du:
1, 2 hodc 3 d6 léch chuan so véi tri trung binh) va khéng tuy thudc vao don vi do
lwdng theo bién X (vi du. mg% duwdng mau).

Phwong trinh dwéng cong chudn tac theo Z sé la:

Ldc nay mudn biét xac suat dwong mau tv 100-110mg% (theo X) chi can tinh
xac suat tr 0 dén 1 don vi dd léch chuan theo Z ho&c tim dién tich dwéi dwdng cong
tr 0 dén 1 (phan mau dam-hinh 3). Tich phan ctia ham f(z) tr 0 — 1 chinh la dién
tich dwdi dwéng cong nay. Trong théng ké goi f(Z) 1a ham xac suét chuan tich Iy

(cummulative normal probability function)
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f(z)

N (u=0, o=1}

T i
23 1o ] +1a 3 +3g

Biéu db 10.2 Dién tich dwdi dwdng cong chuan tlr 0— +1c

Cong thirc tinh tich phan ham F(z) kha réc réi thwdng ta dung bang Z-score
(phan phu luc) dé tinh. Xem bang khi z=0 —z=1: F(2)=0,34

2
-z
——dz

1
1
PO<z<l)=|—e 2 _
( yA ) '([/_2756 =0,34

Nhuw vay xac suat P (0 < Z <1) 14 0,34 hodc xac suat nhirng ngudi co tri
dwéng mau tr X=100mg% (twong dwong véi Z=0) dén X=110 mg%(twong dwong
v&i Z=1) la 34% (biéu do)

Céc khoang dac biét co thé tinh nhdm xac suéat:
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P(—0<z<0)=|—€ =

(ezzz0)-[ 2o’ -os
+00 _2d

P(OSZ£+oo): Iie 2 " =05
0 2n

M6t vi du khac: Mubn tinh xac suét cla z tlr -0 dén 1,2 ta lay: xac suét
khodng tr -co dén 0 14 p=0,50 cong v&i xac suat khoang tir 0 dén 1,2 1a 0,38 (xem
bang z-score phan phu luc), tdng céng 2 xac suat nay la 0,88 (twong dwong 88%

ngudi cd dudng mau 115mg%) (1 don vi z bang 10mg%)

10.2 Nhan biét mét phan phéi chuan trong SPSS
C6 nhiéu cach dé danh gia mot phan phédi chuan trong SPSS.

(1) Pon gian nhat 1a xem biéu dé v&i dwdng cong chuén (Histograms with normal
curve) véi danh hinh chudng dbi xirng véi tan sd cao nhat nam ngay gitra va
céac tan sé thap dan nam & 2 bén. Tri trung binh (mean) va trung vi (mediane)
gan bang nhau va do xep (skewness) gan bang zero.

(2) V& biéu dbd xac suat chuan (normal Q-Q plot). Phan phdi chuan khi biéu dé
Xac suat nay c6 quan hé tuyén tinh (dwdng thang)

(3) Dung phép kiém dinh Kolmogorov-Smirnov khi ¢& mau Ién hon 50 hoac
phép kiém Shapiro-Wilk khi c& mau nhé hon 50. Puwoc coi la ¢ phan phbi
chuén khi mc y nghia (Sig.) I&n hon 0,05.

Vi du 1. Khdo sat men ALT (U/L) trén 30 ngwdi binh thuwong, két qua dwoc nhap vao
SPSS nhw sau:
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Fil= Edit ol =20 Diata Transform Analyze Craph:

CHS @ oo 5,5 #

|1 : DOITUGHG 11

| Domuons ALT |
1 | 1] 12
2 2 13
3 3 14
4 4 15
5 5 16
B 5 17
7 7 18
5 5 19
o = 20
10 10 21
11 11 22
12 12 23
13 13 24
14 14 25
15 15 26
165 15 27
17 17 28
18 18 29
19 19 a0
20 20 21
21 21 2
22 22 =3
23 23 34
24 24 25
25 25 22
25 25 23
27 27 24
25 25 25
29 29 26
20 =0 44

Va thyc don Analyze > Descriptive Statistics> Frequencies...
E *alt1.zav [DataSetl] - SP55 Data Editor

File  Edit “iew Data Transform | Analyze  Graphs  UWilties  Add-ons Window  Help
E?E E‘" hl" E'mﬁ-ﬂ Reports P%%%|
1 DOITUOMNG |1 Descriptive Statistics b | 122 Frequencies ... |
DOMUONG Takles ¥ E& Descriptives... ]
1 1 ] Compare Means b r%- Explore... |
2 2 zeneral Linear Model ¥ @ Crosstabs. ..
3 3 Generalized Linear Models ¥ El Ratio...
4 4 Mized Madelz 3 P-F Plats. ..
5 5 Correlate v [ oapiots.
B B Regression ¥
7 7 Loglinesar ¥

M& man hinh Frequencies. Nhap chuyén bién ALT tlr 6 bén trai vao 6 Variable(s).
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o

E Frequencies @ -'
Yariable(=): e

& DOITUONG L ALT | | LIS |

| Chars.. |

| Format... |

¢
|:| Display frequency takbles
| Ok _” Paste || Re=zet || Cancel || Helgp |

Nhéap hop thoai Statistics... Vao man hinh Statistics, danh dau nhay vao 4 6: Mean,

Median, Std. deviation va Skewness va nhap Continue

P

E Frequencies: Statistics @
Percentile WYalues Central Tendency
e =
@ |:| Quariles hean 53_|
[ ] cut poirts for; ecjLial groups hedian ]
§ |:| Percertile(s). |:| hode —|
[ | zum =|
|:| Yalues are group midpoints
L] Dispersion Distribation
|: =td. devistion |:| hinirriLa Skewvness
|:| Yariance |:| hazimum |:|
|:| Range |:| = E. mean
| Continue _J | Cancel | | Help |

Nhép tiép hop thoai Charts.. Panh dau vao 6 tron Histograms: va danh day nhay vao

& With Normal curve, nhdp Continue. Nhan OK sé& cho két qua sau.

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; trang:8




- I = ™y

@ Frequencies @ Frequencies: Charts @ | 22|

Chart Type T
& DOTUCNG ) | Stetistics... |

Wane | Chants...

() Bar charts | Format... |

() Pie chartz

With normal curve

Chart Values

|:| Display fregu

| 0 | Continue Jl Cancel || Help | Bl |

Frequencies

[DataSetl] F:WBAIVIETWBAITAP\alt 1.sav

Statistics

ALT
I Walid a0

Missing 1
Mean 23.97
Median 24.00
Std. Deviation 7.069
Skewvness 533
Std. Error of Skewness AT
kKurosis B56
Std. Error of Kurtosis B33

Tri trung binh (mean)= 23,97, trung vi (mediane)=24,00 va dé xién(skewness)=0,533
Trong phan phdi nay, tri sé trung binh va trung vi gan bang nhau va dé xién dao
dong tir -1 dén +1. Nhw vay day co thé Ia moét phan phdi chuén. That vay xem biéu
dd phan phdi véi dwdng cong chudn cé dang hinh chuéng, ¢é tri trung binh la 23,97

va sb liéu phan phéi kha déu 2 bén.
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Histogram

Mean =23.97
Stl. Dev. =7.068

Frequency

:

10 20 30 40 50
ALT

Dé kiém dinh Kolmogorov-Smirnov hodc vé biéu dd xac suat chuan Q-Q (Normal Q-
Q plot) vao thyc don: Analyze> Descriptive Statistics> Explore...
E alt 1.zav [DataSetl] - 5P55 Data Editor

File Edit Yiew Data Transform | &nalyze  Graphs  UWilties  Add-ons Windoww  Help
E?E EI' L alad E'ME-E Reparts b %;ﬁﬁw
1 - DOITLCNG 1 Descriptive Statistics k| 122 Fregquencies. .. |
DOMUONG Tables k Ea Descriptives. .. I
1 1 T Compare Mesns v | B Euplore.. B
2 2 zeneral Linear Maodel r @ Crozstabs. .
3 3 zeneralized Linear Models r @ Ratia...
4 4 Mixed Models 3 P-P Plcts...
= c Correlste ¥ | [ aopiots.
= g Regression ¥
7 7 Loolinesar r
a2 a keural Metworks k
g g Clazsify r
T 10 Data Reduction ]
11 11 Scale ]
12 12 konparametric Tests k
13 13 Time Series r
T 14 Survival ]
T 15 EE Miszing Yalue Analysis...
T 16 Muttiple Responze k
T 17 Complex Samples ]
T 18 Quality Control ]
T 19 RO Curve...

Khi xuét hién man hinh Explore, chuyén ALT tir 6 bén trai vao 6 Dependent List:
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E Explore

Dependent List:

Statistics. .

i

& DOITUONG &2 LT
Options...
Factor List:
Ed
1 Label Cazes by:
B3

Display
(%) Both () Statistics () Plots

[ ox ][ eese [ zesmt [ concm ][ rer ]

Nhan vao hop thoai Plots. Sau khi man hinh Explore:Plots xuét hién, nhap d4u nhay

vao 6 Histogram va & Normality plots with tests. Nnap Continue va nhap OK

i =

E Explore: Plots @
E Explore @
Bozplots ———— rDescriptive———
ﬁ DI TUOMG @ tau:t-:ur levels tu:ugether| |:| Stem-and-leaf @
() Dependents together Hiztogram Plats... I
() Mone Optionsz. ..

Mormality plots with tests
Spread vs Level with Levene Test

() Mong

) ) Powver estimation
Display— )
() Transformed Powver: |Natural gy "|
(= Bath (O ]
) Urtranzfarmed

e N T

L

Két qua kiém dinh phan phdi chuan nhw sau:
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Descriptives

Statistic Std. Errar

ALT Mean 23.97 1.291

95% Confidence Interval Lower Bound 1.33

for Mean lpper Bound 6. 61

5% Trimmed Mean 2769

Median 2400

Yariance 49 054

Std. Deviation 7 063

Minirmurm 17

[ EF ] 44

Range 37

Interguartile Range 10

Skewness 533 437

Kurtosis BaA 833

Tests of Normality
kaolmogoroy-Smirno Shapiro-yWilk

Statistic df 2ig. Statistic df 2ig.

ALT 087 30 200 A71 30 AT

a. Lilliefors Significance Correction
* This is a lower bound ofthe true significance.

Vi ¢& mau 30 (nhé hon 50), dung kiém dinhShapiro-Wilk véi Sig.=0,571 (Ién hon
0,05). Chirng té phan phdi nay la phan phéi chuan.
Xem biéu d6 Normal Q-Q Plot bén duéi, cac tri sb quan sat va tri s mong doi déu
nam gan trén dwdng thang

Normal Q-Q Plot of ALT

Expected Normal
1

T T T T T
10 20 30 40 30

Observed Value
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Vi du 2. Khao sat men ALT (U/L) trén 30 nguw®i mac viém gan siéu vi B man tinh

Ef] alt 2.sav [DataSet?] - 5PSS Data Editor
File  Edit ‘“iew Data Transform  Analyze  Graphs

EEHAE [ &0 mEEk A HH

1 DOITUONG £
DOMUONG ALT WIEMGAM
1 | | 20
2 2 34
3 3 40
4 4 30
] ] 40
B B B0
7 7 80
g g a0
9 9 100
10 10 110
1 i 130
12 12 140
13 13 150
14 14 180
18 14 150
16 16 150
17 17 200
18 18 210
19 19 220
20 20 270
21 21 250
22 22 290
23 23 300
24 24 320
25 25 350
25 2B 400
27 2 800
23 2 1000
28 28 1200
30 30 15800
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Vao Analyze> Descriptive > Frequencies nhw phan trén

Két qua

> Frequencies

[DatafetZ] F:ZWBAIVIETWEBALITAPYalt Z.sav

Statistics

ALT BB GAR
] Walid an

Missing 1]
hean 301.83
Median 190.00
Std. Deviation 363,940
Skewness T172
Std. Error of Skewness 427

Phan phdi nay cé trung binh (301,82) va trung vi (190,00) kha khac biét. Hon niva do
xep (2,17) Ién hon +1, vi vay c6 thé khdng phai la phan phéi chuan. That vay, xem
biéu dd véi dwdng cong chuan cho thay sb liéu khéng phan phdi déu, tap trung

nhiéu vé phia dudi trai va it vé phia dudi phai (xep phai)

Histogram

Mean =301.83
Std. Dev. =383.94
M =30

12.57

10.07

Frequency
i

o1 | A

2.5
S A
0 500 1000 1500 2000
ALT_VIEMGAN
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Dé rd hon vao Analyze>Descriptives> Explore dé xem kiém dinh Kolmogorov-
Smirnov va biéu d6 Normal Q-Q plot

Tests of Normality
Kaolmogoroy-Smirno Shapiro-Wilk
Statistic olf Sid. Statistic olf Sid.
ALT_WIEMGAN 280 a0 .00n HE0 a0 .00n

a. Lilliefors Significance Correction

Kidm dinh Shapiro-Wilk véi Sig=0,000 ( nhé hon 0,05 - bac bd gia thuyét khong).
Nhw vay phan phéi nay khéng phai la phan phéi chuan. Trén biéu dé Q-Q plot ta

thay s lién hé gitra tri s6 quan sat va tri sé mong doi khéng nam trén dwong thang.

Neormal Q-Q Plot of ALT_VIEMGAN

04

Expected Normal

==

T T T T
=500 500 000 1,500

Observed Value

Tai liéu tham khao:

1. Armitage P. and Berry G. The normal distribution, in Statistical methods in medical
research, 3" edition, Backwell Scientific publication 1994, pp:66-71.

2. Altman DG. The normal distribution. statistic notes.BMJ 1995; 310:298.

3.  Website: http://www.stat.wvu.edu/SRS/Modules/Normal/normal.html truy cap
ngay 12/02/09.
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http://www.stat.wvu.edu/SRS/Modules/Normal/normal.html

Phu luc 10.1 Tinh xac suéat p (hang) theo Z (cét)
Viduy: Z=0 - p=0.50

7=1 - p=0.84

7=2 - p=0.97

Z | 0.00 0.01 0.02 0.08 0.09
____+ ______________________________________________________________________
0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 | 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 | 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 | 0.6179 0.6217 0.6255 0.6293 0.6331 0.6365 0.6406 0.6443 0.6430 0.6517
0.4 | 0.6554 0.6591 0.6625 0.6664 0.6700 0.6736 0.6772 0.68058 0.65844 0.68579
0.5 | 0.6915 0.6950 0.6935 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 | 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 | 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7552
0.8 | 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.85106 0.8133
0.9 | 0.8159 0.85186 0.5212 0.8238 0.6264 0.85289 0.8315 0.8340 0.8365 0.8339
1.0 | 0.5413 0.85438 0.85461 0.85485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 | 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 | 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8930 0.8997 0.9015
1.3 | 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 | 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 | 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 | 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 | 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 | 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.96836 0.9693 0.9699 0.9706
1.9 | 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.97a67
2.0 | 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 | 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 | 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9831 0.9834 0.98387 0.9890
2.3 | 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 | 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
2.5 | 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 | 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 1 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 | 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9930 0.99381
2.9 ] 0.9981 0.9982 0.9932 0.9933 0.9934 0.9934 0.9935 0.9935 0.9936 0.9936
3.0 | 0.9987 0.9987 0.9987 0.9938 0.9938 0.9939 0.9939 0.9939 0.9990 0.9990
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