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Phan phoi lién tuc

> Phan phdi dwoc goi la lién tuc néu

—bién ngau nhién nhan gia tri trong mét mién vo han khéng
dém dwoc

—ham phan phdi tich ITy tao thanh mét dwdng cong lién tuc
> Néu X la mot bién ngau nhién lién tuc
—khong thé s dung ham doé I&n xac suat (pmf) cho X
—ta c6 thé tinh xac suat cho mot khodng gia tri ctia X
— Xac suat X = a voi a la bat ky gié tri cu thé nao dé déu bang 0
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Phan phoi lién tuc

> PDuwoc dac trwng bédi ham mat dd xac suat (pdf) f(x)
thoa:

Pria<X <b)=["f(x)dx véias<b

> Dé tim xac suat cia mot bién ngau nhién lien tuc, ta
tinh dién tich phan dwdi dworng cong nam gidra 2 diém
can tinh xac suat

LD':A.-'E r Uplrr;er
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Phan phoi chuan

> Phan phdi chuan 1a mé hinh xac suat dwoc dac trwng
bdi hai dai lwong
— trung binh p
— phwong sai 6?2

» Ky hiéu N(u,0%) hay N(u,0)
» Ham mat dé xac suat

1 _(X_,U)z

2
e 200 _o< X<
O 27

f(X) =

— Hinh chudng
— Khac nhau & tam va dé rong
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Phan phoi chuan
f(x)

L—-2¢ U-0G LL U+a U+2c

Téng phan dién tich dwdi dwdng mat dd bang 1.
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Phan phoi Z
> LA phan phdi chuan cé:
— Trung binh u=0
— Phuwong sai 6% =1

» Phan phoi Z con dwec goi la phan phoi chuan chinh
tac

» Ham mat do:

(z-0)°
f(2) = 1 1

2
Z
e 2x1 e _?

W2r Jor
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Ky hiéu
P(a<z<b)

biéu thi xac suat ciia z nam gitra a va b.

P(z>a)
biéu thi xac suat ctia z I&6n hon a.

? P(z<a)
biéu thi xac suat cua z nho hon a.
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Tim gia tri xac suat
C4,thé tinh dién tich (xac suat) cia cac ving khac nhau cfia phan
FhOI chuan chinh tac st dung cac cong cu co san hoac bang cach
ra bang Z (A-2).

Tra bang.Z tron trwc‘ynpg( hop ta can tinh xac suat tich iy ctia phan

phéi chuan chinh tac (P(z<a)).
Néu khéng phai xac syat tich Iy cua Rbén ﬁbéi chyan chinh fac, ta
can chuyén vé xac suat tich Iy cua phan phoi chuan chinh tac moi

tra dwoc bang Z.
P(z>a) = 1- P(z<a)
P(a<z<b) = P(z<b) - P(z<a)
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Bang f/ (Bang A- 2)

[ 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 |

-0.4 0.3446
-0.3 0.3821

T2 0.3336 0.3300 0.3264
5 0.3707 0.3669 0.3632

S228 0.3192
3504 0.3557 3520 0.3483
3974 0.3936 L3897 0.3859
A364 0.4325 0.4286 0.4247
AT61 0.4721 0.4681 0.4641
5239 0.5279 0.5319 0.5359

3156 0.3121

Z
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
-3.2 00007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005
-3.1 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 00011 0.0011 0.0010 0.0010
-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014
-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019
-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036
-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048
-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
-2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084
-2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 0.0113 0.0110
-2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183
-1.9 0.028% 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233
-1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
-1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0354 0.0375 0.0367
-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455
-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0. 0606 0.0594 0.0582 0.0571 0.0559
-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
-1.3 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0838 0.0823
-1.2 0.1151 0.1131 0.1112 0.1093 0.1075 0. 1056 1038 0.1020 0.1003 0.0985
-1.1 0.135% 0.1335 0.1314 0.1292 0.1271 0.1251 1230 0.1210 0.1190 0.1170
-1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 446 0.1423 0.1401 0.1379
-0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 1685 0. 1660 0.1635 0.1611
-0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 1949 0.1922 0.1894 0.1867
-0.7 0.2420 0.2389 358 0.2327 0.2296 0.2266 L2236 0.2206 0.2177 0.2148
-0.6 0.2743 0.2709 TG 0.2643 0.2611 0.2578 2546 0.2514 0.2483 0.2451
-0.5 0.3085 0.3050 15 0.2981 0.2946 0.2912 L28TT 0.2843 0.2810 0.2776

] 1]

0 0

]

-0.2 0.420% 0.4168
-0.1 0.4602 0.4562
-0.0 0.5000 0.4960

9 0.4090 0.4052 0.4013
2 0.4483 0.4443 0.4404
0 0.4880 0.4840 0.45801
0 0.5120 0.5160 0.5199

QoooogQoooogQ ool




[ =z [ 0.00 0.01 0.02 | 0.03 0.04 | 0.05 0.06 | 0.07 0.08 0.00 |
-0.0 || 0.5000 0.4960  0.4920 | 0.4880 0.4840 | 0.4801 0.4761 | 0.4721 04681  0.4641
0.0 || 0.5000 0.5040 0.5080 | 0.5120 0.5160 | 0.5199 0.5230 | 0.5279  0.5310  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 | 0.6368 0.6406 | 0.6443 0.6480 0.6517
0.4 || 0.6554 0.6591 0.6628 | 0.6664 0.6700 | 0.6736 0.6772 | 0.6808 0.6844  0.6879
0.5 || 0.6015 0.6950 0.6985 | 0.7018 0.7054 | 0.7088 0.7123 | 0.7157 0.7190 0.7224
0.6 || 0.7257 0.7201  0.7324 | 0.7357 0.7380 | 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  0.7852
0.8 || 0.7881 0.7910 0.7939 | 0.7967 0.7995 | 0.8023 0.8051 | 0.8078  0.8106 0.8133
0.9 || 0.8159 0.8186 0.8212 | 0.8238 0.8264 | 0.8289 0.8315 | 0.8340 0.8365 0.8389
10 || 0.8413 0.8438 0.8461 | 0.8485 08508 | 0.8531 0.86554 | 0.8577 0.8500  0.8621
1.1 || 0.8643 0.8665 0.8686 | 0.8708  0.8720 | 0.8740  0.8770 | 0.8790 0.8810  0.8830
1.2 || 0.8840 0.8869 0.8888 | 0.8007 0.8025 | 0.8044  0.8062 | 0.8980  0.8997  0.9015
1.3 || 0.9032 0.9049 0.9066 | 0.9082 09099 | 0.9115 0.9131 | 0.9147 09162 09177
1.4 || 0.9192 ©0.9207 09222 | 09236 09251 | 09265 0.9279 | 0.9292 09306 0.9319
15 [ 0.9332 0.0345 0.0357 | 0.0370 009382 | 0.9394 0.0406 | 0.0418 09420  0.9441
1.6 || 0.9452 0.9463 0.9474 | 0.9484 0.9495 | 0.9505 0.9515 | 0.9525 09535  0.9545
1.7 || 0.9554 0.9564 0.9573 | 0.9582 09591 | 0.9599 0.0608 | 0.9616 0.9625  0.9633
1.8 || 0.9641 0.9649 0.9656 | 0.9664 09671 | 0.9678 0.9686 | 0.9693 0.9699  0.9706
1.9 || 0.9713  0.9719 09726 | 09732 09738 | 0.9744 0.9750 | 0.9756 09761  0.9767
30 || 0.9772 0.9778 0.0783 | 0.0788 0.0793 | 0.0Y98 0.0803 | 0.0808 0.0812  0.0817
2.1 || 0.9821 09826 0.9830 | 0.9834 0.9838 | 0.9842 0.9846 | 0.9850 0.0854  0.9857
2.2 || 0.9861 09864 0.9868 | 0.9871 0.9875 | 0.9878 0.9881 | 0.9884 0.0887  0.9890
2.3 || 0.9893 09896 0.9898 | 0.9901 0.9904 | 0.9906 0.9909 | 0.9911 0.9913 0.9916
2.4 || 0.09918 09920 0.9922 | 0.9925 09927 | 09920 0.9931 | 0.9932 0.9934  0.9936
3.5 || 0.0938 0.9940 0.0041 | 0.0043 0.0045 | 0.0046  0.0048 | 0.0949 0.0051  0.9052
2.6 || 0.9953 0.9955 0.9956 | 0.9957 0.9959 | 0.9960 0.9961 | 0.9962  0.9963  0.9964
2.7 || 0.9965 0.9966 0.9967 | 0.9968 0.9969 | 0.9970  0.9971 | 0.9972  0.9973  0.9974
2.8 || 0.0974 0.9975  0.9976 | 0.9977  0.9977 | 0.9978  0.0979 | 0.9979  0.9980  0.9981
2.9 || 0.0981 09982 0.0982 | 0.9983 0.9984 | 0.9984 0.9985 | 0.9985 0.0986  0.9986
3.0 || 0.0087 0.0987 0.0087 | 0.0088 00088 | 00089 0.0980 | 0.0980  0.0990  0.0990
3.1 || 0.9990 0.9991 0.9991 | 0.9991 0.9992 | 0.9992 0.9992 | 0.9992  0.9993  0.9993
3.2 || 0.9993 0.9993 0.9994 | 0.9994 09994 | 0.9994 0.9994 | 0.9995  0.9995  0.9995
3.3 || 0.9995 09905 0.9995 | 0.9996 0.9996 | 0.9996  0.9996 | 0.9996  0.0996  0.9997
3.4 0. 0

0.9997

0.9997

0.9997

0.9997

0.9997

9997

0.9997

0.9997 0.9998 .




Vi du - Kiém tra mat do xwong
Po mat d Canxi trong xwong dé xac dinh mét nguwdi In cé
bi loang xwong hay khong.

Gia slr z 1a két qua mat do6 Canxi trong xwong cua mot nguou
I&n dwoc chon ngau nhién, z c6_phan phoi chuan vai gia tri
trung binh 1& 0 va dé léch chuan la 1.

Xac suat ciia mdt nguodi Idn dwoc chon ngau nhién cd mat
doé Canxi trong xwong dwoi 1,27 la bao nhiéu?
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Vi du (tt)

P(z <1.27) =

Area = 08980
(from Table A-2)
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Tra bang A-2

TABLE A-2 (continued) Cumulative Area from the LEFT

< .00 01 .02 .03 .04 .05 .06 .07

0.0 .5000 .5040 .5080 5120 .5160 .5199 5239 .5279

0.1 .5398 .5438 .5478 5517 .5557 .5596 5636 .5675

0.2 5793 .5832 5871 5910 .5948 .5987 6026 .6064
N P S Y WP U Ve WP A e WP A e P 2 P NI A N A N S YA U P P W . BN
AN P

1.0 8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577

1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790

C 1.2 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980

1.3 9032 .9049 .9066 .9082 .9099 9115 9131 .9147

1.4 9192 .9207 9222 9236 9251 .9265 9279 .9292
A A .Y U e U U NN U I N I I Y e S Y N
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S —
Vi du (tt)
P(z <1.27) = 0.8980

Area = 08980
(from Table A-2)

{’) z=1.27

X4c suat cia mdt ngudi ln dwoc chon ngau
nhién co mat do Canxi trong xwong duoi 1,27

la 0,8980.
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Vi du:
Sw dung cung mot thor nghlem do mat do Canxi trong xuong,
tim xac suat ma mét nguwdi Idn dwoc chon ngau nhién cd mat

d6é Canxi trong xwong trén -1,00 (dwoc coi la trong pham vi
“binh thwdng” clia cac chi s6 mat dd Canxi trong xwong)?

Use z=-1.00
in Table A-2 to
find this area.

2. Because
the total area
is 1, this areais
1-0.1587=0.86413

z==71.00

Xac suat cia mot ngudi I6n dwge chon ngau nhién cé mat
doé Canxi trong xwong trén -1 la 0,8413.
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Vi du (tt)
Tinh xac suat cia mot nguwoi 1én dwoc chon ngau nhién cé
mat doé Canxi trong xwong twr —2,50 dén -1,00 ?

1. Dién tich bén trai cua z = -2.50 la 0,00262.

2. Dién tich bén phai cua z =-1.00 la 0.1587.

3. Dién tich vung gitra z = -2.50 va z = —-1.00 khac so v¢&i hali
vung trén.

This area minus this area ::n.llmh this area.

0.1587 —0.0062 = 0.1525

0.1587 00062 0.1525

z= =100 z = =450 =250 =1.00
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Tim z khi biét xac suat

5% or 0.05

Area = 095

(z score will be positive)

Finding the 95t Percentile
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Tim z khi biét xac suat

5% or 0.05

Area = 095

(z score will be positive)

Finding the 95t Percentile
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Vi du

Sw dung cung mot thir nghiém mat dé Canxi trong xwong, hay
tim ti s6 z dé xac suat mét ngudi Ién dwoc chon ngau nhién
c6 mat dé xwong=z la Idn hon 25% va nhé hon 95%

To find this z score,
locate the cumulative

area to the left in
. Table A-Z. Locate 0.975
= —1.9¢ f.l]' Y the body of Table A-2.

Firga = 0.025 Area = GOZS
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Dinh nghia

Poi voi phan phdi chuén, critical value la gla tri z ma tai
do phan dién tich bén phai z bang mét gia tri a

Vi du: Néu a = 0.025 thi z 5, = 1.96.

Nghia |3, critical value z, ,,s = 1.96 c0 dién tich phan
bén phai la 0.025

Quay lai vi du vé mat do xwong, z, o5 = 1.96

To find this z score.
locate the cumulative

area to the left in

Table A-Z. Locate 0.975
1 in the body of Table A-2.

Fir:ecr = 0.025 Area = OOZE

;= —1.9 0 . — 1.9¢*
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Chwong 6
Phan phoi Chuan

6-1 Phan phdi chuan

6-2 Chuéan hoa phan phdi chuan

6-3 Phan phdi mau va cong cu wéc lwong

6-4 Dinh ly Gi¢i Han Trung Tam

6-5 Xap xi phan phdi nhj thirc bang phan phdi chuan
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Chuan héa phan phoi chuan

> Chuan hoa phan phdi chuan N(u, o) la bién doi phan
phdi chuan da cho sang phan phdi Z véi N(u = 0,6 =
1) hay N(O,1).

> Viéc chuan hoa phan phdi chuan cho trede dé cé thé
str dung dwgc bang phan phoi Z khong lam anh
hwong gi dén cac xac suat can tinh va nhw vay, khong
anh huwédng dén két qua bai toan goc
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Chuyén doi sang phan phoi chuan

7 P
w x 0
(a)  Nonstandard (b) Standard
Normal Distribution Normal Distribution
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Vidu

Cau lac bo vé chleu cao yéu cau cac phu ni
phai cao toi thiéu 70 inch.

Gia suw rang Chleu cao cua phu nir tuan theo
phan ph0| chuan V@i gia tri trung binh la 63.8
inch va dé léch chuan la 2. 6 inch. Hay tim phan
tram phu n dap rng yéu cau vé chiéu cao do.
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Vi du (tt)

V& phan phoi chuan va hinh dang cdia viing can
tinh xac suat
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Vi du (tt)

Chuyén ddi bién z va tra bang Z dé tim dién tich ving td
dam.

L _X—p_T0-638 _,
2.6

O

Dién tich vung bén phai cua z=2.38 la 0.008656, vi vay
khodng 0.87% ni¥ cO chiéu cao tbi thiéu 70 inch.
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Vi du - Buong may bay

Khi thiét ké cabin may bay, chiéu cao tran nhw thé nao
sé cho phép 95% nam dwng lén ma khéng dung dau
ho? Chiéu cao clia nam gIO’I thwong dwoc phan phoi voi
gia trung binh 69,5 inch va dé léch chuan la 2,4 inch.

Trwdece tién, vé phan phoi chuan.

Area = 0.9500

x (height)

z scale

z=0 z=1.645

THONG KE MAY TiNH & UNG DUNG - -



Vi du - Buong may bay

Khi thiét ké cabin may bay, gié tri chiéu cao cla tran la
bao nhiéu thi cho phép 95% nam dwng lén ma khong
dung dau ho? Chiéu cao cua nam gigi thwong dwoc
phan phdi chuan v&i gia trung binh 69,5 inch va do léch

chuan la 2,4 inch.

V&iz =1.645, u = 69.5, va 0 = 2.4. chlng ta c6 thé tinh
X.

X= U+(2*0)=69.5+1.645*2.4=73.448 (inch)

THONG KE MAY TINH & UNG DUNG -



- Applications with Normal Distributions

m

i

Wh\
do you want Find a value of x

(from a known value of x) keing (from known probability or area)

Find a probability
?

Are ; . i
you using ldentify the
cumulative

technology or

Table A-2 area to the
left of . ——

Table 7 ? \Technology |
7

4
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=== Find a probability
Table ;V ? \ﬁchno[crgy

(from a known value of x)

Convert to the Find the
standard normal probability
distribution by by using the
finding z technology.
Z=X— U
o

i

Look up z in Table
A-2 and find the
cumulative area
to the left of z.

THONG KE MAY TINH & UNG DUNG -



= Find a value of x l

(from known probability or area)
Are
you using

technology or
Table A-2

Table A—Z/ ? ‘echnology
Look up the cumulative Find x directly
left area in Table A-2 and from the
find the corresponding technology.
z score.

Solve for x:

X=u+zo

THONG KE MAY TiNH & UNG DUNG - -



Bai tap

> Chiéu dai ca dwgc mo hinh hoa bang phan ph0| chuan
N(u=16 (cm), 6=4 (cm)). Ta can tra I&i cac cau hdi sau:

—Cau hdi 1: Xac suat bat dwoc con ca nhd (nhé hon 8
(cm))?

—Cau hdi 2: Gia s, ai bat dwoc con calon (I6n hon
24(cm)) sé dwoc thuwdng. Hai xac suat dwoc thwdng
la bao nhiéu?

—Cau héi 3: Xac suat bat dwoc con ca vira (trong
khoang 16-24(cm))?

THONG KE MAY TiNH & UNG DUNG - -



Chwong 6
Phan phoi Chuan

6-1 Phan phdi chuan

6-2 Chuéan hoa phan phdi chuan

6-3 Phan phoi mau va céng cu wdc lwong

6-4 Dinh ly Gi¢i Han Trung Tam

6-5 Xap xi phan phdi nhj thirc bang phan phdi chuan
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Phan phoi mau

Phan phéi mau (sampling distribution): vé quan thé
va cO mau n, phan ph0| mau cua 1 gia tri thong ké
la phan ph0| tat cé clia cac gia tri thong ké cho tat
cd cac mau co thé cé vai kich thuwde n.

THONG KE MAY TiNH & UNG DUNG - -



Phan phoi mau cua trung binh
Phan phoi mau (sampling distribution) cta trung
binh la phan phdi cua tat ca cac gia tri trung binh

mau (sample mean) néu nhuw ta liet ké dworc moi tap
mau co6 thé lay vai kich thuwdc co dinh n.

Gia tri trung binh cua trung binh méu:/,l;(

D6 léch chuan cla trung binh mau: ()—

THONG KE MAY TiNH & UNG DUNG - -



Phan phoi mau cua trung binh
&5

-




Chwong 6
Phan phoi Chuan

6-1 Phan phdi chuan

6-2 Chuéan hoa phan phdi chuan

6-3 Phan phdi mau va cong cu wéc lwong

6-4 Dinh ly Gi&¢i Han Trung Tam

6-5 Xap xi phan phdi nhj thirc bang phan phdi chuan
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Phan phoi mau

Dinh ly gidi han trung tam: Khi ta lay mau ngau
nhién, Kich thwoc tap mau cang lon thi phan ph0|
xac suat clia dac trwng trung binh cla tap mau
cang gan voi phan ph0| chuan voi gla tri trung binh

cua phan phdi mau va phwong sai clia phan phoi
mau la:

O

Jn

Hy = H and Oy =

THONG KE MAY TiNH & UNG DUNG - -



Phan phoi mau

Khi chon mot mau ngau nhién don gian gdbm n dbi twong

trong mot quan thé co gia tri trung binh

L va do léch chuan |a o, can ap dung cac nguyen tac sau:

- DPbi voi 1 quan the co phan phdi bat ‘ky, néeu n>30, trung
binh mau c6 thé xap xi v&i phan phdi chuan voi gié tri
trung binh la

Ly =0 and o = =

vn

«  Néu n<30, quan thé ban dau co phan ph0| chuén thi
trung binh mau cé phan phdi chuan voi

O

Jn

«  Néu n<30, quan thé ban dau khong theo phan phdi chuan
thi khéng ap dung nguyén tac nay.

L, =1 and o, =
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Phan phoi mau caa trung binhg, &2

63 T
mew e ATH
@ oIL[:BS
x=3.5 x=4 ¥ =45 o - =3.5

‘Range: 5-2=3 X. by uee

Sample Ranges: 1,2,3,1,2,1 lwong
.uRange = 1.67
Sample Range: b6 wée lwong
léch

khong léch




BO woc lwong khong lech va l1éch

BO woc lvgng khong léch: mot gia tri thong ké ma co
phan phoi mau co gia tri trung binh bang voi tham sO
clia quan thé.

» Trung binh mau la bd wéce lwong khong 1éch vai trung
binh cta quan thé.

> Ti & mau 1a bd wéce lwong khong 1éch voi ti 1é cua
guan the.

» Phuwong sai mau la bé woc lwong khong [éch voi
phwong sai cia quan thé.

» Sample range la bd wéc lwong léch véi range cua
guan thé
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i

Gia st thoi gian trung binh ma sinh vién dai hog can dé
hoan thanh bang cap la 4,7 nam. Do léch chuéan |4 0,3.
X4c suat ma 40 sinh vién dal hoc dwoc chon ngau
nhién sé& co thdi gian hoan thanh trung binh dudi 4,4
nam la bao nhieu?
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Vidu t
L

u=47,6=0.3,n=40,P(X<4.4) =7

X~ N(4.7,22)

J40




P(X<4.4)="7

— 0.3

X~ N(4.7,——=
( ,—40)

A4 47




Gia st viéc tang cd phiéu tuan theo phan phdi chuan VO
gia tri trung binh la 3 phan tram va doé Iéch chuan la 5
phan tram. Néu danh muc dau tw (dwo’c chon ngau
nhién) cua ban bao gom 20 co phiéu, xac suat danh
muc dau tw cha ban sé& mat tién 1a bao nhiéu?
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Vidu

u=3,6=5n=20,P(x<0)="7?

>‘<~N(3,i)

J20







Vidu

Gia sir diém trung binh chung cua sinh vién dai hoc la
3,1 va do léch chuan la 0,7. Mot Io’p gom 35 sinh vién
dwo’c chon ngau nhién sé dwoc coi la co rudi ro cao
neu diém trung binh trung binh cua ho nho hon 2%.

Piém trung binh I&n nhat sé dwoc coi 1a rii ro cao 1a
bao nhiéu?
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G

1=3.1,6=0.7,n=35 P(X<?)=0.02




Vidu

P(X<?)=0.02

X ~ N(3.1,£)

J35




Hé s6 hiéu chinh doi vé&i quan the
hiru han

Khi ap dung dinh ly glm han trung tam, s dung

O4= 0/\/_ ching ta gia dinh rang quan thé c6 vo s
thanh vién. Khi chung ta lay mau theo phwong phéap
thay thé, quan thé 14 vo han.

Tuy nhién, nhiéu ung dung thirc té lién quan dén lay
mau ma khong can thay thé, do d6 cac mau lién
tiép phu thudc vao két qua trwo’c do.
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Hé s6 hiéu chinh doi vé&i quan the
hiru han

Trong san xuat kiém soat chat lwong thanh tra
thuwong lay mau cac mat hang tir mot hoat dong san
xuat htru han ma khéng thay thé. E)0| v&i quan thé
hiru han nhw vay, chung ta co thé can diéu chinh.
Dwoi day la quy tac chung:

* Khilay mau khong thay thé va c& mau n lon hon
5% kich thwdc quan thé hiru han N, cau diéu
chinh @0 Iéch chuan cla trung binh mau nhw
sau:

o, .N—ﬂ
\/—\J'."-'F_l
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Phan phoi mau cua ti lé

Phan ph0| mau (sampllng dlstrlbutlon) cua tilé la
nhan phoi cua tat ca cac gia tri ti 1€ mau (sample
:)roportlon) néu nhuw ta liét ké dwgrec moi tap mau co
thé lay vai kich thwée cd dinh n.

Gia tri trung binh cla ti 1é mau: p;

Do léch chuan clia ti 16 mau: o,
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Phan phoi mau cua ti lé
Gia s rang chling ta c6 quan thé gdm 6 nguoi:
Alice Ben Charles Denise Edward Frank

Ti I& n{ trong quan thé 1a bao nhiéu?

p=1/3 ‘ o

Tham s6 nao can quan tam trong quan thé nay?
Ti & nlv o ‘ ]

Liet ke cac mau gom 2 ngwoi trong quan thé nay
Co bao nhiéu mau khac nhau co thé co?

¢C, =15
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Phan phoi mau cua ti lé
Tim 15 mau khac nhau co thé va tim ty I& mau cua
so lwong ni trong méi mau.
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Phan phoi mau cua ti lé

Tinh gla tri trung binh cla tat ca cac ti 1&é mau va dd léch
chuan cla tat ca cac ti 1&é mau?
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B —
Phan phoi mau cua ti lé




e —
Phan phoi mau cua ti lé

Ta cé ti 1é mau: p = %
Trong d6: x la s phan tl trong mau ma ta quan
tam.

n la kich thuwéc mau.

E)0| v&i mdt mau ngau nhién don glan tr mét quan
thé I1&n, gia tri cha x 1a mot bién ngau nhién tuan
thep phan ph0| nhi thwc

Vi n la hdng sb nén = - cling tuan theo phan phoi nhi
thire.
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Phan phoi mau cua ti lé
Trong chwong 5, phan phdi nhi thtre co thé xap xi

phan phdi chuan khi kich thwdc mau Ién thda cac
diéu kién sau:

npz2z5van(l1-p)295

Khi d6, trung binh va phuong sai cla ti 1€ mau nhw
sau:

-
)
I

@)

p(1—p)
n

Q
o)
|l
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Phan phoi mau cua ti lé
Khi lay mau khong thay thé va co mau nlon hon

5% kich thuoc quan the hiru han N, cau diéu chinh
do léch chuan cla ti mau nhw sau:

. \/p(l_p)* N—-n
Gﬁ — —
n N-1
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Vi du
12% dan s6 My 1a nguwoi thuan tay trai. Néu 200
nguwo' My dwoc chon ngau nhién dé khado sat, xac

suat cd it hon 20 nguwdi trong s ho thuan tay trai la
bao nhiéu?
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Vi du

p=0.12,q=0.88, n = 200, P(P< 0.1) = ?

0.12 e 0.88)
\ 200

B~ N(0.12,
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Vi du
Theo mo6t cuéc tham do gan day cua Gallup, 18%
nguwoi My dang that [am. Néu 150 ngwoi My dwoc

chon ngau nhién, hay tim xac suat tir 24 dén 30
nguwdi trong so ho bi that nghiép?

em qoyed
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ndstved 2
- ‘.I\, Q\, | :

- —— < N o
o z Lo ,ﬂ -;‘.
\Q‘ \Y, .
. YENE \ 3

p=0.18, g =0.82, n = 150, P(0.15< P <0.2)

5~ N(0.18, 0182082

\ 150 )




Chwong 6
Phan phoi Chuan

6-1 Phan phdi chuan

6-2 Chuéan hoa phan phdi chuan

6-3 Phan phdi mau va cong cu wéc lwong

6-4 Dinh ly Gi¢i Han Trung Tam

6-5 Xap xi phan phdi nhj thirc bang phan phdi chuan
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Xap xi pp nhi thirc bang pp chuin
» Trong pp nhi thire, tinh xac suat khi s6 phép tht Ién (vi du

nhw 100) la gan nhw khdng thé

> Phan phdi chuan c6 thé dwoc dung dé xap xi Xac suat nhi
thire khi n lon.
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Xap xi pp nhi thirc bang pp chuin

> Khi s6 1an thi nghiém I&n, xs thanh céng
—p gan 0.5 = dang chudng doi xing
—p gan 0 (1) > léch trai (phai)

il
= * p=05 and n=20
p=0.7 and n=20

=l * p=0.5 and n=40

=

=

=

E! -

=

E L ]

= -

E & & & B TR RENER ‘ -.-li-ii.ii.ii

= 1 I I 1
] 10 20 30 40
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Xap xi pp nhi thirc bang pp chuin

> Do phan phdi nhi thirc c6 dang gan glong phan ph0| chuan
khi n 1&n > ¢6 thé st dung phan phdi chuan dé xap xi nhi
thire

> 3 cau hoi
—n thé nao la lon?

—dung trung binh va dd l1éch chuan nao dé chuan hoa X vé
79

—Phan phdi nhi thire Ia r&i rac, con phan phdi chuéan la lién
tuc. Vay, lam thé nao dé chinh cho lién tuc?
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Xap xi pp nhi thirc bang pp chuin

> Cau hoi 1: n I&n bao nhiéu?

> Quy tac: c6 thé st dung phoi chuan dé xap xi nhj thire khi
nthéanp >5&n (1-p)>>5. Van cang Ion thi xap xi
cang fot.
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Xap xi pp nhi thirc bang pp chuin

> Cau hdi 2: trung binh va phwong sai cho pp chuan
—p = E(X) = nxp
—o? = Var(X) = nxpx(1-p)
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Xap xi pp nhi thirc bang pp chuin

» Cau hoi 3: hiéu chinh lién tuc?

» Tai sao can?

—Khi diing phan phoi chuan dé xap xi phan phoi nhi thire,
thwc chat ta dang thwe hién qua trinh lam fron canh cua
cac thanh cua phan phdi nhj thirc bang mét dwédrng cong
lien tuc
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh
—Biéu dién bai toan dwdi dang xac suat. Chang han:
P(X < 235), P(X £235) , P(X >235), P(X>235), P(X=235) .

—Cong thém hay triv di mot lwvong bang ¥ tly thudc xac
suat ta can tim 1a I&n hon hay nhd hon.
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh

—Néu xéac suat nho hon hoac bang cong %2 vao X trudc
khi lay xac suat. Chang han, néu X < 235 sé dwoc nan
thanh 235.5 va tinh tieép P(X £235.5) theo cong thirc
phan phdi chuan.

At most
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh (tt)

—Néu xac suat |on hon hoac bang trlr Y2 khoi X trwoc khi
lay Xac suat. Chang han, néu X > 235 sé& dwoc nan thanh
234.5 va tinh tieép P(X >234.5) theo cdng thirc phan phoi
chuan.

AL least
ola 1o

£k, 5
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh (tt)

—Neu xac suat bé hon han thi chuyen X thanh X - 0.5.
Chang han, P(X < 235) thi chuyen thanh P(X = 234.5) va
tinh tiép theo céng thirc phan phdi chuan.

Fewer than
s

2545
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh (tt)

—Neu xac suat I&n hon han thi chuyen X thanh X + 0.5.
Chang han, P(X > 235) thi chuyen thanh P(X 2 235.5) va
tinh tiép theo céng thirc phan phdi chuan.

Mare than
euD
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh (tt)

—Néu xéac suat bang dung 1 gid tri, nan bang cach vira
cOng vua tru. Chang han, P(X = 235) nan thanh P(234.5
< X < 235.5) va tinh tiép theo cong thirc phan phoi
chuan.

Exactly 230
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Xap xi pp nhi thirc bang pp chuin

> Quy tac hiéu chinh (tt)

—Néu xac suat nam gilra 2 gia tri, chang han 2 < X < 5, ta
thire hién cac bwoc trén dé nan giatri X = 5; X =2 va
tinh tiép P(1.5 < X = 5.5) theo cong thirc phan phdi
chuan.
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Vi du tung dong xu NFL

Trong 431 tro choi bong da NFL, cac doi gianh dwoc quyén
tung dong xu tiép tuc chién thang 235 trong 431 tro choi.

Néu phuong phap tung tién xu la cong bang, cac déi thang
CUQ'C S€ thang khoang 50% so tran dau (chung téi hy vong
215.5 thang trong 431 tran dau thém gio).

Gia sl xac suat thang mot van sau khi thang tung dong XU la
0.5, hay tim xac suat nhan dwoec it nhat 235 tran thang.
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Vi du tung dong xu NFL

Van dé dwa ra lién quan dén sw phan phoi nhj thirc véi n =
431 thr nghiém va xac suat gia dinh thanh céng cua p = 0,5.

S& dung xap xi phan phdi chuan cho phan phdi nhj thic.
Budc 1: Kiém tra diéu kién:

np = 431(0.5) =2155>5

ngq =431(0.5)=2155>5
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Vi du tung dong xu NFL
Buwdc 2: Tim dd Iéch chuan va trung binh cia phan phdi chuan:
p=np=431(0.5)=2155
o =/npq =,/431(0.5)(0.5) =10.38027

Budc 3: Chung ta mudn xac suat it nhat |a 235 chién thang,
vi vay x = 235.

Buwdc 4: Mién gia tri di tlr 234,5 dén 235,5.
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Vi du tung dong xu NFL

Buwé&c 5: Ching ta sé td6 dam vung bén phai gia tri 234.5

The area of this
strip approximates
the probability of
exactly 255 wins.

7 scale

THONG KE MAY TINH & UNG DUNG -



Vi du tung dong xu NFL
Buwdc 6: Tim diém z va st dung bang Z dé xac dinh xac suat.

X—y 2345-2155

o 10.380270

Xac suat la 0,0336 cho ddi gianh chién thang lat xu dé gianh
chién thang it nhat 235 trd choi.

Xac suat nay du thap dé goi y doi gianh dwoc ddong xu 1at ¢é |
thé khdng coéng bang.
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