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LOI MG PAU

Khi nghién citu cdc hé sinh théi, cic mai quan he¢, cidc dang mo hinh vi cdc
phuong phép ddnh gid, chiing ta thudng gap mét s6 van dé ¢6 anh hudng 6n doi
v6i két qua nghién ciu. D6 13, cic s6 licu dua vao dé Iim mé hinh ¢6 dam bio do
tin cdy hay khong, cdc méi quan hé gita ching nhu the ndo vi cdc thi nghiém ti¢n
hanh da hop 1y hay chwa. Hon nia, c6 thé xir 1y so bo dé 1ay thong tin ban du cho
cdc qud trinh nghién ctu 1iép theo trén cdc hé sinh thai do.

D¢ dip tng mot phdn cong nghé xir 1y thong tin d6i véi cdc hé sinh thai,
ching 161 trinh bay trong cuén sich nay céc phuong phdp tinh toan trong cic hée
sinh thdi dya vao cic mé hinh thong ké nhiéu chidu. Cic tinh todn duge chuong
trinh hod trén ngdn ngir lap trinh Turbo Pascal. Ban doc c6 thé sir dung cic
chuong trinh cling cic bang thong ké twong tng & phdn Phu lue d€ tinh todn trén
may tinh cdc bai todn cu thé clia minh. Noj dung cubn sich bao gém 8 chuong va
phan Phu luc:

Chuong 1: Cic dang sai s6 clia cdc quan tric

Chuong 2: Uéc luong céc gia tri chan thue

Chuong 3: Ki€m dinh tinh chudn chia céc sai s6 quan tric

Chuong 4: Quan hé gita cic diy quan tréc

Chuong 5: Phan tich bién phan

Chuong 6: Phan tich twong quan

Chuong 7: Phuong phép danh gi4 trong s6 céc thanh phan ctia hé

Chuong 8: Phan tich phan bigt

Phu luc: Céc bang thang keé.

Cudn sach c6 thé ding 1am tai liéu hoc tap, nghién ciu cho sinh vién, hoc vién
cao hoc va nghién citu sinh cdc nginh khoa hoc Todn - Sinh hoc va Mai trudng.

Mic da da heét sifc ¢d gang song khong thé trdnh khoi nhimg thigu sét, cic
tic gia chan thiinh cim on nhilmg ¥ kién déng gép ciia ban doc dé chat lugng cuén
sach ngay cang 5t hon. Moi ¥ kién déng gop xin giri vé&: Khoa Todn - Cor - Tin
hoc, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quoc gia Ha Noi - 334 Nguyén
Tréi, Thanh Xuan, Ha Noi.

Cac tac gia



Chuong 1
SAI SO QUAN TRAC

1.1. Phan loai sai s6

Mudn nghién ctru mot dai luong nao day trudc hét ta phai do dac céc quan
trdc. Db chinh xdc dén muic nao, van cé su sai léch khac nhau.

Ta goi dai luong dang xét 1a X va gia sir gid trj chan thyc cita dai luong do
1a a. Khi dé, gidtri | X- al duoc goi 1a sai 56 quan trdc. Sai s6 quan tric thudng
khong bi€t va gid tri chan thue cling khong biét mot cach chinh x4c.

Bai todn dat ra li: Hiy uéc lugng gid tri gan ding ctia a véi sai s6 bé nhal.

D¢ lam duoc diéu d6 trude tien ta cin xir 1y cdc s6 li¢u quan tric. C6 ba loai
sai sG ¢6 thé méc phai:

- Sai s6'thé: Do vi pham céc diéu Kién co ban cha quan tric hodc do so suét
cua nhan vién k¥ thuat. Khi dé viéc xr 1y phai bé di hodc quan tric lai.

- Sai 56" h¢ thong: Do nhan vién k¥ thuat khong dé ¢ khi do dac din dén céc
ket qua déu mac phai sai s6 nhu nhau. Trudng hop nay thudng dugc phét hién khi
ta ding mot dung cu do dac khéc hogc kiém tra ngfu nhién. Khi d6 c6 thé hiéu
chinh hang loat.

- Sai 6 ngdu nhién: La sai s6 gay nén béi rdt nhidu yéu t6 ma tic dong ciia
né khong tich riéng ra duoe. Viéc tinh anh hudng cla céc yéu 16 nay chi c6 thé
dua vio cdc phan phai xde sudt clia chting.

1.2. Phan phoi cta céc sai s6 quan tric ngau nhién

bar Z = X- a. Khi d6 sai 6 quan tric Z 13 mét dinh lugng ngu nhién. N6
nhén gid tri thudc (Z; , Z,) véi mét xdc sudt nio dé ma ta kyhiéula P(Z,< Z <
Z,) hoic A P(Z €(Z, , Z,)).

Trong thye t€ P(Z, < Z < Z,) duge tinh gén diing bang tin sut xuit hicn
cua Z trong khoang (Z, , Z,). Tic 12

P(Z, <Z<Zz)z2
n

Néu P(Z, < Z < Z;) ¢6 thé biéu dién dudi dang

Zy
P(Z, <Z<Z5)= [p(t)dt
Zl



trong d6 p(t) =z 0 va Ip(t)dt =1, thi hdm p(1) dugc goi la mdt do xdc sudt clia
-0
dai lugng Z.

e 7 thi né duoc goi la mdr do phdn phéi

Dinh nghia 1: Néu p(t)= \[12_
v

je_?dt duoc goi 1a tich phan xdc sudt (Bang 1l cta

1
V2m
Phu luc). Ham nay c6 tinh chét B(x) = - D(x)

chudr va ham @Q(x):=

Ham F(x)=

! Ieufdt duoc goi la ham phdn b6 xdc sudt chudn (hay ludgt

NPT
phén phéi chudn) ky higu 12 N(0,1) (Bang III ctia Phy lyc).

_w?

Dinh  nghia 2 Néu ham  p(t)= e thi ham
o2m
S s
F(x)= 5 e o dt duoc goi 1a ludt phan phdi chudn (u,0), ky hi¢u la
o~27 %
N(p,c?).

Trong x4c suat ngudi ta da chimg minh duogc ring:

Néu Z ¢6 phan phéi chudn N(,6%) c6 nghia la EZ=p, DZ=¢" (Y nghia: p
12 trung binh clia Z cdn o 1a sai s6 binh phuong trung binh cia Z) thi khi dé
Z—p

¢6 phan phéi chudn N(0,1).

1.3. Phuong phip khu sai s6

Khi nhan thdy c6 mot két qua quan tréc x, khdc xa véi cdc két qua quan tric
khdc thi ta phai nghi ngay dén hién tuong 13 di méc phai sai s6 tho. Khi dé, ta
xem cdc quan tric con lai x;, X;,..., X, nhu la tap hop riéng cdn x,; duge xem nhu la
quan tric dot bién.

Tatinh X< X1 +Xo ...+ Xy :li}(i

n n ie1

Gié sir X 1a dai luong ngfu nhién c6 luat phan phéi chudn (u o?).

Néu o da biét thi ta tinh ti€p:



-5
U=s———-,
5 n+l
n

vol mic ¥y nghia o. Tim #, sao cho I -2.2(u,) = o béng cich tra bang &
Thong thuong ta tinh ba cap: a=005 = u,=1,96

=001 = u,=258

o=0,001 = u,=3,29

N&u u > u, thibd gia thist x, = X valoai x,.

Néu u < u, thitanhan lai x, (c6 nghia la x, vin thuoc tap hop diing duoc).

Khi d6 ¢6 nghia 1a ta di loai x, chifa sai s6 thd véi mic ¥ nghia o (hoac do
lin cdy 1 - o) hoac 1a dd nhan lai x, vi x, khong chia sai s& tho v6i mite y nghia
o (hodc do tin cay 1 - o).

Vidy 1.1: Khi do dac 41 quan tric doc lap v6i sai s6 binh phuong trung
binh 1a ¢ = 0,139 ta phdt hién mot quan tric dot bién x, = 6,866 ; con 40 quan tric
con lai c6 X = 6,500. Hay xét xem x, ¢6 chufa sai s§ tho hay khéng.

16.866 - 6,500
U= =

=272 (1)
0,139, lﬂ
40

Khi d6 v6i mifc ¥ nghia o (e 1a d6 tin cay B = 1 - o) ta tra Bang 1T ciia Phu

luc dé tim u, tir ding thic: 1 - 2@(ue) = o, hay @(u,) :1_;_0_‘_

Tinh

Vidu 1.2: Vé&i mic ¥ nghia oo = 0,007 ta cé =209, u=272>u,=2:069.
Vay ta phdi loai x, (tifc 1a trong x, c6 sai sG tho).

Vige tra bang nhur trén thudng khd phtc tap, nén ta dp dung quy tic thuc
hanh nhu sau:

Ta tinh bicu thic (1) sau d6 ta tra bing
1-2.0w)=1-2.2(2,72) = 0,0066

né nho hon 0,007 nén ta 1ay mifc ¥ nghia o = 0,007. Nghia 13, v6i d6 tin cay
16n hon 0,993 thi x; ¢6 sai s6 tho va ta loai bd (Bang II cda Phu luc).

Truong hop o chura biét:



Khi d6 ta tinh s=\/ LY (% - X)?
i=l

n-14

Ti _ ‘K“ _Szl
inh t= R (2)

Véi do tin cay P =0,95;0,99; 0,90...

Tra bang IV cita Phu luc ta dugce 1,(P) :

-Néur > t,(P) thitabo x, véido tin cay P

-Néu t < t,(P) thitanhanx, (nghialax, khong chira sai s6 thd)

Vidu 1.3: Véithi nghiém duén: t=2,75;P=099. Suyra 1£,(099)=2,742.
Vay 1> 1,,(0,99), ta loai bd x,.

Vi du 1.4: Khi do trong luong cdc con so sinh tai mot nha hg sinh dugc cac
két qua:

Cac con so X X?
Bé 1 2,35 5,52
Be 2 2,41 5,80
Be 3 2,60 6,70
Bé 4 2,73 7,45
Béebs 2,90 8,41
Bé 6 3.11 9,67
Be7 3,25 10,56
Be 8 3,45 11,90
Be 9 3,90 15,21
Bé 10 4,10 81,22

9
Y X, =267
1

10) —
> X, =308 Suyra X =808
|

Day sd liéu trén ¢6 sai s6 tho hay khong?

Ta nghi ngd X, = 4,10 ¢6 sai s8 tho.



.. \ = 1
Vay ta loai né ra va tinh X:EZX‘=2,9?

i=1

g
87 =——3"(X,-2,97) =%Sﬂ

1
9-1 i=1

Ciing ¢4 thé tinh S bang cong thite khic don gian hon.

_ Xy
Kihiew: S, =3 (X, - Xy =>"x7 —(—L)— . Tacé §? =-1—ISXX 3
L H—
2
Vay Syx = 81,22 - (2—6;)—: 81,22 - 7921 = 2,01
§=0,25
Tinh = H0-297 L3, o

0,25 0,5

(0,95) = 2,43 = t <1,(0,95) . Thé thi ta nhan lai X, = 4,10.
Vay voi muc y nghia 0,05 (hay do tin cay 0,95) ta khéng loai X,

Vidu 1.5: Gia sit mot nhém ngudi Viét Nam ¢é chidu cao tuan theo luat
phén phdi chuin véi sai s6 binh phuong trung binh ¢ = 0,01. Ta do dac 11 ngudi
va dugc diy s& liéu nhu sau:

Ngudi 1: 1,75 m

Ngudi 2: 1,65 m

Ngudi 3: 1,55 m

Ngudi 4: 1,60 m

Ngudi 5: 1,70 m

Ngudi 6: 1,85 m - Nghi ngo c6 sai s6'thé

Ngudot 7: 1,64 m

Nguoi 8: 1,68 m

Ngudi 9: 1,58 m

Nguti 10: 1,72 m

Ngudi 11: 1,50 m

X =185
X =1,63



_185-163 022 _ 022 _

u= = = =
0,01.1,04 0,010
oor1

1 -2.2(21,15) = 0,0000006 < 0,0000007 = &

Tinh 21,15

Gid tri trén kha bé, vay X, phai bi loai vi n6 chifa sai s6 vdi do tin cdy gan
bang 1.

Vi dy 1.6: Quan sat mot dai lugng ta duoc cdc két qua sau:

X, = 35,12 x§ =26,21
Xy =5,30 x3 = 28,09
X; = 5,56 x3 =30,91
X4 = 5,90 x4 = 34,81
xs = 6,43 xZ =41,34
xs = 7,99 xg = 63,84
X, =794 x2 = 63,04
x3= 9,02 xg = 81,36
Y. =53.26 ¥ =369,59
Xy = 0,36 (nghi ngo) x =0,13
2. x; = 53,62 > x? = 369,72

izéixﬁﬁ,ss

2
X,
EIR 4 ————(Zn ) se0.50- (53’826)2

369,59 - 28386‘62

=15,01

354,57
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s :%Sxx =214 =5=146

X,-X| [0,36-6.66]
s 146

t="

=431

Tra bang £,(0,95) = 2,51 (Bang IV cha Phu luc). Vay =431 > 1,0,95)=2,51.

Do do, ta phai bo x, = 0,36 vi n6 ¢6 chifa sai s6 tho v6i mitc ¥ nghiia 0,05 (hay do
tin cdy 0,95).

Bai tap 1.1: Lap chuang trinh khir sai $6 tinh test t.
Chuong trinh:

Program KHU_SAI_SO :

uses CRT :

const
Nmax = 50 ;

var
X, LECH : array[1 .. Nmax] of real :
n,i,Imax,k:integer ;
Tong, Xtb , Lmax , Xo, s, t: real ;
F:TEXT:
Alpha , Tk ; array[1..5] of real ;

BEGIN
ClIrScr ;
writeln(' NHAP DAY SO LIEU QUAN TRAC Y ;
write('So luong ;') ; readIn(n) ;
fori:=1tondo

begin

write('Quan trac thu',i,': 9 ;

readin(X[i])
end ;
Tong:=0;
fori:=1tondo

Tong := Tong + X[i} ;
Xtb:=Tong/n;
fori:=1tondo

LECH([i] := abs{x[i] - Xtb) ;
Lmax ;= LECH[1] ;
Imax :=1;
forl:=2tondo

if Lmax < LECHT[i] then

begin Lmax := LECH][i] ; Imax ;=i end :
writeln;

11



writeIn("Quan trac thu ', Imax ,' la : ', X[Imax] :0:3, * co the co sai so tho ! ');
X0 = X[Imax] ;
Tong := Tong - X[Imax] ;
X[Imax] := X[n] ;
dec(n) :
Xtb:=Tong/n;
s:=0;
fori:=1tondo
s 1= s + sqr(X[i} - Xtb) ;
5 .= sgri(s/n) ;
t .= abs(Xo- Xtb}/s ;
Assign(F,'BANG 4.TXT" ; { Tra bang IV — Phu luc}
Reset(F) ;
fori:=1to 4 do read(F, Alphali]) :
readin(F} ;
while NOT SeekEQF(F) do
begin
read(F , k) ;
if k < n then readIn(F)
else
begin
fori:=1to 4 do read(F, TKJi]) ;
break
end
end ;
Close(F) :
Fori:=1to4 do { Ket luan }
begin
writeln{'Voi muc y nghia ', Alphali]:6:3 ) :
if T=Tk[i]then
writeln(’- Bo ', X0:10:3, ' vi co chua sai so tho I)

else
writeln(’- Nhan lai ', X0:10:3," vi khong chua sai so tho !') ;
writeln
end ;
readin ;
END.

Chu y: Trong chuong trinh ¢é sir dung dir liéu cla Bang IV - Phu luc duge luu
trong t¢p vin ban co6 tén ‘BANG_4.TXT’ bao gém 28 dong:

- Dong dau ¢6 4 s6 thuc cdch nhau mot khoang tréng chi cdc gid tri cia 2;

- 27 ddng sau, mbi dong bit ddu 1 s6 nguyén », sau d6 1a 4 s6 thuc chi gid tri 6i

han t,(2).

12



1.4. Uéc lugng do chinh x4c clia cdc quan tric

Sau khi khir nhitng quan tric ¢6 sai s@ tho, ta con lai cdc quan tric chi c6 sai
s6 ngau nhién. Gid sir cdc sai s6 ngdu nhién tuan theo luat phan phoi chudn. Vay
thi do chinh xdc cla cdc quan tric nhu the ndo? (Nghia la, do chinh xdc ciia cde
dung cu do dac thé ndo?). Khi d6 ta can udc lugng phuong sai 6 clia luat phan
phoi nay (fuat phan phoi ctia cic x,).

1) V6i mét loat # quan tric

o st =Y (x, - X)? (1)
n-1:3

X.)
- Sex = ! (ZX?—(—Zn—')J

n-1 n-—1

2) V6i m loat quan tric, méi loat n, quan tric (i = 1, 2,... m) vi néu m loat
cung mot dung cu do dac thi do chinh x4c clia quan tric (tdc 13 cha dung cu) dugc
ude hrong 1a

2

& 1y

0'2 = 5'2 - (nl _1).5"2 +...+(nm _1)S
) (n-D+..+(n, -1

Piac biét néu n, = n véi moi { thi
1 m
o x§’ = ~Zsf (2)
imn g

3) Trudng hop m loat quan tréc n,, n,,..., n, V6i (n; + n, + ...+ n, = N) mi

ta chi biét gid tri trung binh X |, X, ..., X, thi u6c lugng d6 chinh xdc quan tric
s& bing:

ot x5 =—$n(X - X) 3)

m-1 i=}
m

o ote =
trongdd X=-—>nX vdii N=n+n+ .. +n
g N; P i 2

Vidy 1.7: Trong Vidu 1.3 thi d6 chinh x4c x4p xi bang s = 1,46.

1.5. So lugng quan tric can thiét

D¢ nghién ciru mot dai lugng nio d6, thudng gid tri chan thuc a clia né thi ta
chura bi€t. Ma ta chi tién hanh mot loat quan tric va do duge X . Mudn cho X sai

13



léch vd1 @ khong qua € véi do tin cay P thi s6 14n thi nghiém » phai thoa man:
S o d3 bict- W) A
1) V&1 o da biét: nz|—| o’ =u(P)| = )
& £
trong d6 u(P) =t la gid tri thod madn 2.2(s) = P (Bang 1l ctia Phu luc).
Tixe 1a vai P=095 — uP)=196
P=099 —» uP)=2,58 (2)
P=0,999 — uP)=3,29
2) N&u o2 chua biét thi ta dua vio mot dai lugng méi q :3- , trong d6 d 1a
sai s0 tiéu chudn thuc nghiém (thudng duge cho bing dung sai cho phép).

Khi biét &, d thi ta tinh dugc ¢ va tra bang sau day dé tim »:

q P

0,90 0,95 0,98 0,99 0,999
1.0 5 7 g 11 17
0.5 13 18 25 31 50
0.4 19 27 37 46 74
0.3 32 46 64 78 127
0.2 70 99 139 171 277
0.1 273 387 545 668 1089
0.05 1084 15440 2168 2659 4338

Vidu1.8: V& £=0,005,d=0,01 thi g=0,5.

Tra bang trén ta dugc n > 13 v6i do tin cay 90% ;
n > 18 vé1 dd tin cy 95% ;
n > 25 vol do tin ciy 98%

14



Chuong 2
UGC LUGNG GIA TRI CHAN THUC

2.1. Cac loai uée lugng

Gia sir dai lugng cdn quan tric ¢ mot gid tri chan thuc a nao dé thuong la
khong biét. Ta tién hanh do dac duoc cic quan tréc x,, X2, .., X, VD d€ 13, hdy
dua vao cdc ket qua quan tric d6 dé uée luong gid tri @ sao cho sai s6 cang bé
cang tot. C6 nghia la, tim mét ham g(x;, x,,..., x,} 1am udc lugng cho a.

Khi d6 cdc kha ning sau day cé thé xay ra:

1. Udc lugng khéng chéch

Néu ky vong Eg = athi g duoc goi 1a uée lugng khong chéch cha a.

2. Udc luong viing

Néu khin — coma g — a (theo xdc sudt) thi g 12 udc Iwong ving clia g.

Cénghla la: Ve> 0, khin — oothi P(lg-al<g o 1.

Vay thi dén mot s6 lugng quan sit nio dé thi gld tri cua g sat khic a
khong I6n hon € 13 mot didu chic chin.

3. Udc luong hiéu qud

La udc luong khéong chéch nhung ¢6 do phan tan bé nhat, ¢6 nghia 12 né c6
¢ bé nhit so véi moi udc luong khong chéch khéc.

2.2. Céch tim udce luong

1. Usc luong diém
Neu tat ca cic quan tric cla dai lugng ¢6 ciing d6 chinh xdc. Khong chira
sai s0 tho v sai 6 hé thong khi d6 « dugc ude lugng béing

- x+x2+ +X, __Z

a=X-= (b

ude lugng dé 1a khong chéch va vimg.
Neéu dai Iuong tuan theo luat chudn thi ude lugng dé ciing 1a ude wong hidu qua.
2. Udc luong khodng

Titc 1a chi ra mot khodng ma @ nim trong khoang dé. Thudng 1a uéc Iuong
dai xing

15



X-e<a< X+¢

hoac la -X | < & trong d6 X = ~1—Z X, va e duge xdc dinh dé dam bio mot
i=1

do tin cay nao dé, ching han: 90%, 95%, 99%...
Sau day 1a mot s6 cdch tim € tuy thude do tin cay.
1) Trong trudng hop biét trudc do chinh xédc cic quan tric (tic 1a biét o).
ja)

Khi d6 v6i do tin cay P, € duge xédc dinh bang u(P) T
n

a

Tic 1a la- X | < up) (2)
Jn
trong dé:
P 0,90 0,95 0,99 0,999
u(P) 1,64 1,96 2,58 3,29

(u(P} 1a diém sao cho 2.(u(P)) = P)

Vi du 2.]: Quan sét mot dai luong véi 10 quan tric ta dugc X =36,06 va
biet o = 0,28. Hiy udc lugng gié tri chan thyc a voi do tin cay P = 0,99.
0,28

J1o

Ta ¢6 uée lugng khoang |a— X |=|a—~36,06] < 2,58—— =0,23

Suyra a € (36,06 - 0,23; 36,06 +0,23).
2) Trudng hop khong biét o: Khi d6 uée luong (2) duge thay bang

\a~§|<t(P,n—1)i
n

N

trong dé #(P, n-1) 1a gid tri tuong Ung vdi phan phdéi Student »-1 béc tu do,
muc ¥ nghia - I- P (Bang V cGa Phu luc) va
l —_
= X, -X)*
: \jn—l Z( )

Vidu22: Véividu2.ldtren X =36,06; n=10; o chua biét.
Hiy udc luogng gid tri chan thue a vé P =0,99.

Khi d6 o=0,01. Theé thi |a-X|<t(P,n-1)— 3)
Jn

Tatinh  s5=0,25, 1#(0,99; 9) = 3,250 (Tra bang IV cia Phu luc).

Suy ra la - il = [a - 36,06| < 3,250.9E = 3,250.% =0,26

J1o 3,16
Vay (36,06- 0,26 < a < 36,06 +0,26) véi do tin cay 99%.
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3) Quy tac 3 xicma
bay 1a udc luong khoang thong dung nhat
- Vi o di biét thi ude lugng 6 dang

|a—f|¢3—c (4
n

N

- Vi o chua biét thi ude lugng bing

F-ﬂc%% (5)

4) Uéc lugng khodng khi cdc quan tric khong ciing do chinh xc.

Khi thyc hién nhiéu loat quan tric, ching han n loat. Trong moi loat xem
nhu ¢6 ciing d¢ chinh xdc va ¢6 s6 quan trac 1a m, . Cic loat quan tric khac nhau
¢ thé ¢6 dé chinh xéc khéc nhau.

Khi d6 ta ¢d ude luong

Ia—§}< (P, K)—e (6)

JN

trong d6 X = %Zmixi; N= Zm-‘ va x; xem nhu la gid tri trung binh cuia loat

i=l i=1

quan tric thit ¢ véim; quan tric, i= 1, 2,.... n

1 & —
= |—— Ix —X
s ‘jl S5 -%
k=n-1
#P, k) 1 gid ui cha phin phdi Student £ bac ty do va do tin cay P (Bang IV cla
Phu luc).

Vidy 2.3: Quan sdt mot dai lugng bang 13 loat quan tric :

m, X; mX | x-X L x-X P2 | mx X2
cac diém chira
Quan - trAci t | 1 quan tric X; = 8,30 830 | -0,34 [ 0,12 0,12
thudc khoang
(~oz; 8,30)

2 quan trac X;= 8,35 16,70 | -0,29 [ 0,08 0,16
4 quan tric X; = 8,40 33;60 | -0.24 0,06 0,24
5 quan trac X, = 8,45 42,25 | -0,19 0,04 0,20
8 quan tric X5 = 8,50 68,0 -0,14 0,02 0,16

th b= W A
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6 |10 quantrdc |x; = 8,55 85,5 -0,09 10,008 0,08
18 quan trdc | 7 |18 quantric ix, = 8,60 154,8  |-0,04 (0,002 [0,036
thudc (8,55;
8.60)
8 |17 quan tric |xs = 8,65 147,05 |0,01  [0,0001 [0,0017
9 |12 quantrac [x,= 8,70 104,4 0,06 10,0036 (0,043
10 {9 quan trdc  |X,, = 8,75 78,75 |0,11 [0,012 |0,108
11 |7 quan trdc  [x,, = 8,80 61,6 0,16  |0,026 {0,182
12 |6 quan tric  |x,, = 8,85 53,1 0,21 [0.044 0,264
13 |1 quan trdc  [x,; = 9,95 9,95 1,31 1,716  |1,716
N = 100 864 3,310
100 —
X =8,64

Can phdi udc luong gid tri chan thyc a.

v

1

s=,[—3310=

12
k=13-1=12
P =099

0275=0,525;n=13

Tra bang IV clia Phu luc ta duge #(0,99; 12} = 3.055

Khi do

Vay

864-0,16 <a<8,64+0,16

la - 8.64| < 3,055, 0525 _ 50559222 _0,16
N100 10

(8,48 < a < 8,8) vii d6 tin cay 99%

2.3. Uéc lugng khoang cho do chinh x4c clia cac quan tréc

1. Truong hop nhiéu quan tric

Khi dé ude luong o: s{l-g) < o< s(1 +q)

trong dé ¢ la gid tri bing ¢(P, k) (Bang XIII cha Phy luc)

P 13 d6 tin cdy, k 13 bic tw do

- V&imot loat quantric k=n-1vas=

- Trudng hop m loat quan trac: N = n; + np +...+ 1,

18
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khi d6 k = m -1 va s=\/-—liin,(Y.- i
p—

- Trudng hgp m loat quan tric nhung n; = n véi moi

Khids k=N-m va s= |+ 35
m 5

» 1 u —? - ~ 2 P .
con s} = ’n Z(xu - x.,) trong do x; 1a quan trac thit j cla loat i

i_1j=1

2. Trong trudng hop it quan trdc

Ta udc lugng nhu sau

5z, < O < 82, (8)
1 =y
trong dé §= x,—-X
g \/n_lg( - X)
va z;, 7, la cic s6 sao cho
z, =Z,(P.k)

(Bang XIII cta Phu luc)
z, = Z,(P.K)

vOibactwdo k = n -1
Vidy 2.4: Quan tric 10 két qua (n=10), tacd X= 36,06 ; s = 0,263.
Khi d6 véi do tin cay P= 0,99 vavéik = n-1=9
Tra Bang XIII cha Phy luc ta duge z, = 0,618
7,=2,277
Do d6 ta c6 ude lugng khoang
0,163 =2,263.0,618 <5 <2,263.2,277 =0,599
Viy (0,163 <o <0,599) véi do tin cay 99%.

Vidy 2.5: Tién hanh m = 20 loat quan tric, trong méi loat thuc hién 10 quan tric.

Tirméi loat quan tréc ta tinh duge s2 . Vay tinh dugc

5= ii:szz _Lisz
m o 1 2043 '

voLP =099 con k=nm-m = N-m=200-20=180
Tra bang XII ctia Phy luc, ta cé ¢(0,99; 180) = 0,143.
Viay (0,857 s < ¢ < 1,143 s) véi d6 tin cay 99%.
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Bai tdp 2.1. Lap chuong trinh tinh khoang tin cay cho gid tri trung binh va
do chinh xéc clia quan tric o.

Chuong trinh:

Program TINH_KHOANG_TIN_CAY ;
uses CRT ;
const
Nmax = 30 ;
Mmax = 50 :
var
X :array[1 .. Mmax , 1 .. Nmax] of real ;
N : array[1 .. Mmax] of integer ;
Xtb : array[1 .. Mmax] of real ,
m, Ng.i,]:integer;
Tong, XB,s,t:real;
BEGIN
CirScr ;
writeln(' NHAP SO LIEU CAC LOAT QUAN TRAC ') ;
write('So loat quan trac : '} ; readin(m) ;
fori:=1tomdo
begin
writeln ;
writeIn('Nhap so lieu cua loat quan trac thu ', i,"': ') ;
write('So lan quan sat: ') ;
readIn{N[i]} ;
for j:=1to Nfi] do
begin write('Quan satthu',j,":'};
readIin{X[i,j])
end ;
end;
FillChar({Xtb, sizeof(Xth) ,0} ;
Tong := 0 ;
fori:=1tomdo
begin
for j:= 1 to N[i] do
Xtbfi] := Xtb[i] + X[i.j]] ;
Tong := Tong + Xtb[i} ;
Xtb[i] := Xtb[i} / N[} ;
end ;
Ngq:=0;
fori:=1tomdo Nq:=Nqg+ N[i];
XB:=Tong/Nq;
s:=0;
if m=1then { Mot loat quan trac }
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begin
forj:=1toN[1] do s := s + sqr(X[1,]] - XB};
s = sqgri(s/(N[1]-1})
end
else
begin
fori:=1tomdo
s =g + Nli] * sqr(Xtb[i] - XB) ;
s = sqrt(s/(m-1)) ;
end ;
writeln('s = ', 5 :0:5)
readin ;
END .

{ Nhieu loat quan trac }

1
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| Chuong 3
KIEM BINH TiNH CHUAN CUA SAI SO QUAN TRAC

3.1. Tiéu chuin x?

Thuc ra cac udc lugng duge trinh bay & chuong 2 da sit dung mot gia thiét la
sai $6 quan trac 13 sai s ngdu nhién tuan theo luat phan phéi chudn. Z = X - a ¢6
phan phéi chugn. Khi dé X = Z + a ciing phai 1A phan phdi chuan.

Vi vay ta cén kiém dinh xem X ¢6 phan phdi chuan khong. Tiéu chuan thong
thudng la tiéu chudn %2 Ta xem x, 12 cdc quan tric cha X

Ta nhém céc quan tric x; vio cic khoang, sao cho trong mdi khodng s6 quan
tric khong it hon 5 (16t nhat 12 1én hon 10) va téng tit ca cdc khodng phai phu
toan truc s& (-oo, +0), Gid sircé ! khoang, ta goi my; la s6 cdc quan tric roi vio
khoang (y.,, y); i=0,1,..,1

Tinh dugc X = 1 X
g

va p-,zg[y"_XJ—@(y“l_X]
s s

trong do

| —
§t = — X -X)
D ACEY

L

Jan

(X)) = ]‘e_%dt

Tinh t6ng:
i e 32
xzzz(—m‘—np‘)— vl n=m;+my+ ..+
i-1  DPo
Tra bang VI (Phu luc) v6i do tin cay P vi bac tudo k=/-3 tadugc (P, k)
Néu x2 > xX(P, k) thi két luan X khong phan phoi chudn véi do tin cay P.
Néu x* < yX(P, k) thi X c6 phan phoi chudn.
Vi dy 3.1: Diéu tra trong lugng 100 em bé Iita 10 tudi & thi trdn Bala - Bong

bo (Ha Pong) ta duge céc két qua xy, ... x4
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Hay kiém dinh xem ddy s6 liéu trén c6 tuan theo luat phan phéi chudn hay

khong.

Céch gidi: Sap xép s6 licu theo thit i tang dén ta c6

Xy SX; S Sy
X = 8,30 = 8,35 £...5 9,95 = Xon
Chia khoang (y,;, ) véi budc 0,050 ta c6 bang tinh sau day:

Khoang m; LN X (L) p; mi—npi | (m, —np,)
Yir ¥ S np,
(-=0; 8,425} 7 -1,614 -0,4467 | 0,0533 1,67 0,523

(8,425; 8,475) 5 -1,220 -(,3888 | 0,0579 -0,79 0,108
(8,475; 8,525) 8 -0,827 -0,2959 | 0,0929 -1,29 0,179
;8,575 10 -0,433 -0,1676 | 0,1283 -2,83 0,624
;8,625 18 -0,039 -0,0156 | 0,1520 2,80 0,516
;8,675 17 0,354 0,1383 0,1539 1,61 6,168
8,725 12 0,748 0,2728 0,1345 -1,45 0,157
;8,775 9 1,142 0,3733 0,1005 -1,65 0,110
;8,825 7 1,536 0,4377 0,0644 0,56 0,048
(8,825; <) 7 +o0 0,5000 0,0623 0,77 0,095
b2 n=100 - - 1,000 - 2=2,528 = y?
o _ 100
varsO héutréntatinh X == Z X, =863
N
§=0,127
L _YiX_y-863
' s 0,127
Chang han t, =§4—2;,51;~78’-6—3=—1,614;
(3(-1,614) = -0,4467
D(-0) =-0,5
pi =-0,4467 + 0,5 = 0,0533
k=1-3=10-3=7
véi P =090, Suyra ¥x%0,90; 7) = 12,02
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Vay ¢ = 2,528 < x%0,90; 7). Ta két luan X tuan theo phan phéi chuan.

Chii y: Néu gia tri ¢* tinh todn 16n hon x* trong bang t6i 5 lan thi do nghi

ng& kha cao va nén 1am lai thi nghiém. Con néu chua dén ngudng dé thi lam theo
thi nghiém da xét.

3.2. Phuong phap duong Henri

Butie 1: C6 cie quan tric x;, X3, ..., X, cUa dai luong X duoc sap x&p theo thit

tw tang din va chia khoang (y,,,y) i =1, 2, .., ! sao cho $§ quan trac trén moi
khodng 1én hon 5.

va phan phai thuc nghiém theo c4c khoang

Bicoe 2: Tinh

FERAY

~
-_—

i=l

s= ’%g(xi -X)?

_H
Pi=—
n

Bude 3: Trabang @ dé xdc dinh 7, sao cho:

(1) =

Buge 4: VE dudng c6toa dd (v, 1)

L

Ie‘u;du =p,

Vam .,

, trong dé6 n; 12 s6 quan tric <y,

Néu 1a dudng thing thi két luan X tuan theo luat phan phéi chuin vé6i ky

vong X v phuong sai xdp xi s%.

Vidy 3.2: Diéu tra 815 tré em la twéi 12 -13 § thi xa Ha Dong ta dugc ket

qua nhur sau:

Nhém can | S trétrong | Cac diém chifa| Tan sd n.. Tan suat t;
nhom Vi 7
16 4 16,5 4 0,0049 -2,58
17 9 17,6 13 0,0159 -2,15
18 31 18,5 44 0,0539 -1,61
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19 75 195 119 0.1460 -1,00
20 183 20,5 302 0,3705 -0,33
21 204 215 506 0,6208 0,31
22 157 225 663 08135 0.89
23 97 23,5 760 09325 1,50
24 40 24,5 800 0.9815 2.09
25 12 25,5 812 0,9963 268
26 3 26.5 815 1,000 +oo
Da thl (yn 'r:')
Fy [i
Pudng Henrt
165 1857905 225 245

Bai tdp 3.1. Lap chuong trinh kiém dinh tinh chudn bing tiéu chuan x* .

Chuong trinh:

Program KIEM_DINH_TINH_CHUAN ;

uses CRT ;
const

Nmax =100 ;
Lmax = Nmax div5:

var

X :array[1 .. Nmax] of real ;

P . array[1 .. Lmax] of real ;
n,i, |, mt, k,k1:integer;
Tong, Xtb, 5, tg, Khi2 : real ;

OK : boolean ;

ul,u2, phitl, phi2z,d1,d2: reaf;
Alpha , Kh : array[1 .. 12] of reai ;
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26

F.TEXT;
BEGIN
CIrScr ;
writeln{' NHAP DAY SO LIEU QUAN TRAC ") ;
writeln ;
write('So luong quan trac : ') ; readin(n) ;
fori:=1tondo

begin
write("Quan tracthu',i,': };
readIn(X]i])
end ;
repeat { Sap xep lai cac quan trac de chia khoang }
OK :=true ;

fori:=1ton-1do
if X{i] > X[i+1] then
begin tg := X[i]; X[i] := X[i+1] ;
X[i+1] = tg ; OK := false
end ;

until OK ;
Tong:=0; { Tinh ky vong va phuong sai }
fori:=1tondo

Tong := Tong + X[i] ;
Xtb :=Tong/n;
5:=0;
fori;=1tondo

s := s + sqr{X[i] - Xtb) ;
s := sqrt{s/(n-1)) ;
:=ndivs,
tg ;= (X[1] - Xtb)/s ;
Assign(F,'BANG_2.TXT") ; { Tra bang Il de tinh Pi }
reset(F) ;
readin(F, u2 , phi2) ;
while not SeekEQF(F) do

if tg>u2 then readin(F, u1, phit)

else
begin
ul:=u2;
phi1 ;= phi2 ;
readin(F, u2, phi2) :
break
end ;
d1:= phi1 + (tg - u1)*(phi2 - phi1)}/(u2 - u1) ;
close(F} ;
fori:==1tol-1do
begin

tg ;= (X[i*5+1] - Xtb)/s ;



reset(F) ;
readin(F, uz, phi2) ;
while not SeekEOF(F) do
if tg > u2 then readin(F, u2, phi2)

else
begin
ul:=u2;
phi1 := phi2 ;
readin(F, u2, phi2) ;
break
end ;
d2 ;= phi1 + (g - u1)*(phi2 - phi1)/{u2 - u1} ;
close(F) ;
Pli).=d2-d1;
d1:=d2
end ;
tg ;= (X[n} - Xtb)/s ;
reset(F) ;

readin{F, u2 , phi2} ;
while not SeekEQF(F) do
if tg > u2 then readIn{F, u2, phi2)
else
begin
ul=uz;
phi1 ;= phi2 ;
readin(F, u2, phi2) ;
break
end ;
- d2 = phi1 + {(tg - u1)*(phi2 - phi1)/(u2 - u1) ;
close(F) ;
Pl]:=d2-d1; { Tinh Khi2 }
ml:=5+nmod5;
Khi2 ;= sqr{ml - n*P[I]n/P]l] ;
fori:=1tol-1do
Khi2 := Khi2 + sqr(5 - n*P[i[)/n/P]i] ;
k:=1-3; { Tra bang VI de ket luan }
Assign{F, 'BANG_6.TXT" ;
resel(F) ;
fori:=1to 12 do read(F, Alphali]) ;
readin{F) ;
read(F, k1) ;
while NOT SeekEQF(F) do
if k> k1 then
begin readin(F} ; read(F, k1) end
else
begin

27



fori:= 1to 12 do read(F, Kh[i]} ;
readIn(F);
Close(F) ;
break
end ;
fori:=1to12 do
begin
writeln('Voi do tin cay ', Alpha[il:4:1 ,'% ta ket Juan: ')
if Khi2 > kh[i] then writeln{'- Dai luong X khong phan phoi chuan !')
else writeln(’- Dai luong X phan phoi chuan!') ;
end ;
readin ;
END.

Clhui y: Trong chuong trinh ¢é sif dung s6 li¢u cha Bang II va Bang VI - Phu
luc.

Bang II dugc luu trong tép van ban ‘BANG_2.TXT” bao gém 34 dong, moi
dong ¢6 11 s6 thuc 1a x vacdc gid tri Dy(x).

Bing VI dugc luu trong tp van ban ‘BANG_6.TXT’ bao gém 38 dong:

- Dong dau gém 12 s6 thuc chi cdc mifc ¥ nghia a.

- 37 dong sau, mdi dong gém 13 s6: bit ddu 1a s6 nguyén k con 12 58 thye
sau 1a cic gid tri cua ham Khi2 twong Ung vdi cic muc ¥ nghia «.
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Chuong 4
QUAN HE GIJA CAC DAY QUAN TRAC

4.1. So sanh d6 chinh x4ac ciia cic quan tric

Gia sir ¢6 hai loat quan tréic. Ta tinh duge phuong sai thue nghiém:
s,% v6i bac tu do £,
s,” v&i bac tu do &,
Khi dé ¢6 thé két tuan gi vé do chinh xdc clia hat loat quan tric: khdc nhau,
tic 12 o, # o, hay bang nhau, tic la o, = o,

2
1

[ L]

bélam diéu d6talap: Test=--=F néu s2>s,’.

il
LI

VGi d6 tin cay P (v6i hai gid tri P = 0,95 va 0,99), bac tudo &, &, ta tra bang
IX cua Phu luc dé tim F(P, k,, k).

Néu Test F > F,,, thi két luan 12 o, # o, vdi do tin cay P.
Neéu Test F' < F,;,. thi két luan la 6, = o, hodic [am thém thi nghiém.

Vidy 4.1: Can quan sdt mot dai lugng véi dung cu quan tric cii ta cé ddy s6
liéu x;, x5, ..., x5 (n = 15) va phuong sai thuc nghiém cfi 5,2 = 3,82, phuong sai
thuc nghiém mdi s;* = 2,00. C6 thé khing dinh ring dung cu quan tric méi chinh
xac hon dung cu quan tric cd hay khong?

2
Lap Test F=3 =282 g
ss 2,00
k, =200 -1 =199
ky=15-1=14

F(0,95; 199; 14)=2,13
F =191 < Fy, = 2,13, vy chua ¢6 co s& dé két luan khéc nhau.
Ta lam thém n, = 43 quan tric v phuong sai thuc nghiém vén bing s,% = 200.
Khido k, =43 -1 =42 va F(0,95; 199; 42) = 1,475 (Bang IX clia Phu luc).
Vay £ = 1,91 > 1,475 va ta c6 thé két ludn ,, o, khdc nhau véi do tin cay

95%. Phuong sai cta dung cu mdi thue sy bé hon phuong sai cha dung cu cii. Do
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dd, do bang dung cu quan tric mdi s& chinh xdc hon.
4.2. So sanh gia tri trung binh

Cho hai day quan trac Xp, Xy, Xy

Y Y25 Yu2
d6 1a thé hién cia hai dai luong nao d6 X va ¥ va I3 hai d6i wong cén nghién clu.
Cong viéc dau tién cia nha nghién ctu 12 loai bo nhing quan tric cé nghi ngd
mang sai s6 tho hodc sai s6 hé thdng va chi con lai sal s6 ngdu nhién vi khong
khir duge. Vay ta phdi xét xem n6 thudc ho phan phéi nao (chuin hay khong
chudn) khi di xéc dinh I3 thuoc luat chudn.

Doéng thoi, vin dé tiép theo 1a nghién citu xem hai diy s6 liéu trén ¢6 khéc
nhau thyc sy khong hay chi 1a nglu nhién. Néu khdc nhau thyc su thi can nghién
ctru dén ban chat chia vdn dé [a do phuong phdp din dén hay do cic didu kién bd
sung.

D¢ kiém nghiém su khdc nhau thyc sy hay khéng, ta kiém dinh gi4 tri trung
binh cia hai day trén.

1. Khi hai ddy quan trdac c6 citng do chinh xdc

Hai ddy ¢6 ciing phuong sai o, = o, (da biét) va 1 theo luat chudn. Khi
dé lap

Xx-¥

2 2
[0} a
_1_|__2
n, o,

vGi d6 tin cay P tra bang I ta duge u(P) sao cho 2.3(u(P)) = P.
Vidu4.2: P=099 trabang u(P)=2,576

P =095 trabang u(P} = 1,960

Néu Test > u(P) thi xem nhv hai day khdc nhau vé gid tri trung binh vdi do
tin cay P.

Néu Test < u(P} thi khong ¢6 co s& dé két luan 13 hai diy khdc nhau ma
cling ¢6 thé khdc nhau 1a do ngéu nhién. Ta chdp nhan ring gi4 tri trung binh
khong khic nhau v6i d6 tin cay P (va néu véi do tin cay P 11 vira dii ddm bao cho
viéc nghién ciu).

Vidy: Tién hanh hai loat quan trdc n, = 25 van, = 50

o,=0,=0=1,0

Test =

(D)
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Tinh todn dugc X =23,56; Y =22.80

L _[2356-2280 0,76
TTTT 1 o=
25 50
Tra bang ta duge 1#(0,99) = 2,576 (Bang II - Phu luc).
Vay Test = 3,16 > 2,576. Do d6 ta c6 thé k&t luan rang gid tri trung binh cla
hai ddy khac nhau v6i d¢ tin cdy 99% hoac hai day sé liéu khic nhauv thuc su.

Khi do Te

=316

2. Khi hai ddy khong biét dé chinh xdc quan trdc

Khi d6 ta tinh duge 5,2, s,% v6i

o o
st =—— > (x —X)
1 n _lé( i

87 = ! Z::(y.-;n’-)"

n,-17%

XY
Lap Test = ———L
Ill n?.
— 132 el
trong dé S = \/(ﬂ. 1)sy +(n, —1)s;
(0, =1)+(n, - 1)

Tra bang V (Phu luc) ta ¢6 1(P, k), trong d6 P I do tin cdy, &k 14 bac tr do
va bing n,+ n, 2.

- Néu Test > 1(P, k) thi két luén cdc gid tri trung binh khdc nhau véi dé tin
cay P.

- Néu Test < «(P, k) thi két lugn cdc gid tri trung binh nhu nhau, néu P di
dam bio dé nghién ciu.

Dieu tra dugc hai loat quan tric n, =25 va n, =50
X =23,56; Y = 22,80
s, =1,10;s,=1,25

2 2
Tinh duoc .- \/24.(1,10) ;349.(1,25) ] /29,04%?6,56 12

[2356-2280) 076 076 _
1 1 12,024 0288

25 50

Test =

2,64
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Tra bang V ta duge 1(0,99; 73) = 2,65 , vay khong thé két luan hai gia tri
trung binh khac nhau.

Néu ta ha xudéng  #0,98; 73) = 2,38 thi Test = 2,64 > 1(0,98; 73) = 2,38 va
khi d6 c6 thé ket luin ring su khdc nhau gifra hai gid tri trung binh 1a c6 ¥ nghia
vGi do tin cdy 98%.

Chii y: Thuc ra trong vi du 4.2 & trén, ranh gidi dé két luan hai gid tri trung
binh i khdc nhau hay khong khac nhau chua that 13 ring vi can qué gin nhau. Vi
vay trong nhimg trudng hop twrong tu ta phai lam thém thi nghiém hodc lam lai.

3. Khi khong biét phdn phoi

Cic tiéu chuan trén déu gia thiét 1a hai day quan tric phai tuan theo ludt

chudn. Vay thi, trong trudng hop khong biét phan phéi ta ¢6 thé két luan dugc
khong? Khi dé ta ¢6 thé dung tidu chudn sau day, goi 12 tiéu chuin phi tham s&
Mann-Whitney.

XX,y X

n

Gia sir ta ¢6 hai day s6 liéu: {
YiYe¥m
Ta thuc hién cic budc sau:

Biue I Sip x€p hai diy s6 liéu trén véi n+m phin tir theo thit ty tang din,
taduge day: £, < £, <Z; < .. < 2y -

Butéc 2: Tinh hang cia timg phin tu.
Hang cla Z; , ky hiéu la Rank Z; va dugc dinh nghia nhu sau:
Rank Z,=1
N&uZ., < Z =Z,, < Z,»thi RankZ, = Rank Z,,, = i + %
NeuZ, ,<Z, =2y =Zy<Zy; thl Rank Z; = Rank Z, ;= Rank Z;,,
= %(i +i+l +i+2)=1+1
NEWZ, , <Zi=2Zy =2y = .. = Zyyy < Zyygyy thi

Rank Z = Rank Z,,, = ... = Rank Z,,, = %(i bit 4o 4it])

Butie 3: Tinh R, 1 téng céc hang cha céc s6 lidu trong timg ddy k=1, 2,
R, Ii téng cic hang cia cdc Z, trong ddy X;;

R, 1a tdng cdc hang cua cdc Z; trong ddy Y;
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. 1
Buoe 4: Tinh U, =n.m-+ n(n2+ )_ R,

1
Uy, =nm+ mim + 1) -R,
bat = pmin(u; ,u,)
. em—1
Ta tinh Fu="1, Duzm__)
2 12
_u—Eu

va u=

VDu

Butie 5: So sanh véi w(ce) 13 s6 ma @(u(a)) = “T“ =P tong ds

LN

1 " _i -
(u) = e 2dt (Bang II - Phu luc).
)= = [j g
Vidud.3.
0,001 0,01 0,05 0,1

3,3 2,58 1,96 1,64

Neéulul > n(o) thi két luan hai day c6 gid tri trung binh khéc nhau véi muc
y nghia a.

Néu | i < u(o) thi chdp nhan hai ddy c6 gi4 tri trung binh nhu nhau vé&i mitc
¥ nghia a.
4.3. Quan hé ham giita hai day quan tric
1. Phuong phdp binh phuong bé nhdt
Gid st ¢6 hai ddy quan trac cla hai dai luong X, ¥ duoe cho nhu sau:
X Xy X,
{)GYZH-Y.]
ligu gitta hai dai luong X, Y c6 méi quan hé ham hay khéng va dé 1a ham nio.

Gia su trong hai loat quan tric ta di loai trir sai s6 tho va sai s6 hé théng.
Trudc tién 12 ta v& d6 thi véi céc diém c6 toa do (x,, y)

Néu do thi xdp xi dudng thing thi ¢6 quan hé tuyén tinh Y = AX + B con néu
chura rG rang thi cin phai bign déi. Thong thudng cé cic dang phu thugc sau day:

y:ax+b;y=ae'”+c;y=a+hsin(cwc+(0)...
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Mot cich t6ng qudt, ta cdn phai tim ham y = f(x, a,, 4, ..., a,) sao cho khi
X = x ta c6 gid tri 1y thuyét y = f(x;, a,, a,, ..., a,) sai khic gid tri y, 1a it nhat hoac
16ng cdc binh phuong do léch tai cic diém quan tric la bé nhat.

n
Z['yk _f(x.k)ao,ap---aa"]z - min
k=1

Néu gifra X va Y ¢6 quan hé tuyén tinh thi hiam phu thuge duoc xdc dinh nhu

Satl:
Y=uX+b (1)
trong d6 ORI DN N )
”Z xl— (Z X, )2
b=Y-aX=1Yy, 23k, (3)
n n
2. Kiém tra su phu thuoc tuyén tinh
Ta tinh S(X,¥)= — @)
ALY Y
trong d6 Sxv = DL X.Y; MM
n
2
3x
Sy = Z X —( 0 )
2
z ¥
Syy = Z Yf _%
“Néu |8X V)|~ 1thi XY phu thuée tuyén tinh.
- Néu 8(X Y) =0 thi X Y khong tuong quan (cé nghia 1a khong ¢6 méi lién
quan).

Chit y: Hai dai lugng X, Y ¢6 thé khong phu thudc tuyén tinh, nhung In X, Y
hoidc X* va In Y ... lai ¢6 quan hé tuyén tinh. Khi d6 ta cdn thr véi cdc trudng hop
khéc nay.

Vidu 4.4: Xét su hoa tan cia NaNQO; trong nuéc phu thudc vio xidc tic cha
nhiét d6 7°.

Ta ¢6 bang s6 liéu :

=X 0° | 20° | 40° | 60° 80° 100°

Y {d6 hoa tan) 70,7 88,3 | 104,9 124,7 148,0 176,0
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Hay tinh 8(X, ¥) = 0,993 ~ 1. Vay X, ¥ phu thuoc tuyén tinh
Tinh tiép ta duoc

a=1,04

va ta ¢6 phuong trinh Y = 1,04 X + 66,95.
b =66,95

4.4. Quan hé ham giita ba day quan tric

Gid sir 6 ba dyi luong Z, X, ¥ v ta nghi ring ching ¢é méi quan h¢ wyén

tinh chéng han: Z-Z=a(X-X)+b(Y-Y) (5)
Khi d6 ta tinh 7=1y., (©)
n
—_— 1 n
Y :_ZY.' (7)
n 55
X=1%x, (8)
no

cdc hé 56 a, b tinh dugc tir hé phuong trinh sau day:

aY’(x - X) +bY(x, ~X)y.-Y) =2 (x - Xz, - Z)
a2 (%~ Xy, -V +bT (.- ¥) =2y, - ¥z, - 2)

4.5. Quan h¢ ham giira nhiéu day

(9)

1) Gid sit ta c6 k+1 diy khi thuc hi¢n r loat quan tric, méi loat k+1 quan

triic.
Yy Xy X3z . X1k
Yo X324 X2 X
Y Xy X3z X3k
yn an xn2 “e- Xnk

Ta mudn lap quan hé ham tuyén tinh giita ¥ va X, %... X
Y=f(X % . %)=8+BX+. .+ B X
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Ky hiéu cic ma trn nhu sau:

¥y 1%, X4
v = Y2 X = 1 X, Xy
¥n I X Xa2

thi ta ¢6 cong thitc dé tinh 8= (X X)(X Y)

2) Kiém tra su phu thugc tuyén tinh

Hy: B =B=...=B=0

H;:B;#0
SSR
Testf = - SbE_
n-k-1
n s
5y
trong dé SSR =Xy — =

n

SSE = Y*Y - BX°Y

BU
B,
B,

Br

Tra bang phan phoi %* véi mic ¥ nghia o va voi k; n - k -1 bac wr do (Bang

VI - Phu luc).

Néu f> Fy i np thi loai bd H, , nghia la c¢6 phu thude tuyén tinh véi muc y

nghia o hay lado tincay 1 - a.

Chit $: Néu ¥, , X, , ..., X, khong phu thudc tuyén tinh, thi c¢6 thé xét sang

cédc dang loga clia chung.

Bai tip 4.1. Lap chuong trinh so sanh X vi Y cha hai loat quan tric.

Chuong trinh:

Program SO_SANH 2 _QUAN_TRAC ;

uses CRT ;

const Nmax = 50 ;

var
X .Y :array[1..Nmax] of real ;
n1,n2,i,j,k:integer;
Xtb,Ytb, S, Test,s1,s2,p,t:real,;

36



u, phi, ut, phi1, u2, phi2 :real :
TL : char;

PK : array[1..4] of real :

T1, T2 : array[0..4] of real :
F:TEXT;

BEGIN
ClrScr ;
writeln(' NHAP DAY SO LIEU QUAN TRAC THU 1Y ;
write('So luong quan trac : '} ; readin(n1) ;
S=0;
fori:=1ton1do
begin
write("Quan trac thu ', i, ': ) ;
readIin(X[i]) ;
S: =S+ X][i];
end ;
Xtb:=8/n1;
writeln(' NHAP DAY SO LIEU QUAN TRAC THU 29 ;
write("So luong quan trac : ') ; readln(n2) ;
S=0;
fori:=1ton2do
begin
write('Quan trac thu*,i,': ')
readin(Y{i]) ;
S =8+ Y[
end ;
Ytb :=S/n2;
write('Hai day quan trac co cung do chinh xac hay khong ?(c/k) s
readin(TL) ;
if Upcase(TL) ='C' then { Hai day co cung do chinh xac }
begin
write{'Nhap phuong sai: ") ;
readin(S} ;
Test := abs(Xtb - Ytb)/S/sqri(1/n1 + 1/n2) ;
Assign(F'BANG_2.TXT") :
repeat
write('Nhap dotincay p: ) ;
readin{p) ;
phi ;= p/2 ;
reset(F) ;
readin{F, u2 , phi2) ;
while not SeekEOF(F) do
if phi > phi2 then readIn(F, u2 , phi2)
else
begin
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utl=uz:
phi1 ;= phi2 ;
readin(F, u2, phi2);
break
end ;
u:=ul + {phi- phit)*u2 - u1)/{phi2 - phit);
if Test > u then
writeln(’- Hai day khac nhau voi do tin cay ', p:4:2)
else writein{'- Hai day giong nhau voi do tin cay ', p:4:2) ;
write('Co nhap do tin cay khac khong ?(c/k) ') ;
readin(TL} ;
close(F} ;
until Upcase(TL) = 'K'";
end
else { Khi khong biet do chinh xac cua 2 day }
begin
S5:=0;
fori:=1ton1do S :=8 + sqr{X[i] - Xtb) ;
s1:=sqri(S/(n1-1)} ;
S=0;
fori:=1ton2do S =8 + sqr(Y[i] - Ytb) ;
s2 := sqrt(S/(n2-1)} ;
k:=nt+n2-2;,
S = sqri{(s1*s1*(n1-1} + s2*s2*(n2-1))/k) ;
Test := abs(Xtb - Yth} / S/ sqrt{1/n1 + 1/n2) ;
Assign{F,'BANG_4.TXT" ;
repeat
write('Nhap do tin cay p (0.95 <= p <= 0.999) . ),
readln(p) ;
reset(F) :
fori:=1to 4 doread(F, PK[i]) ;
readin{F) :
=15
while p > PK][j] do inc(j) ;
fori:= 0 to 4 do read{F, T2[i]) ;
readin(F) ;
while not SeekEQOF(F) do
if k> T2[0] then
begin
fori:=0to 4 do read(F, T2[i]);
readin(F} ;
end
else
begin
T1:=T2,;
fori:=0to 4 do read(F, T2[i]);



readin(F) ;
break
end ;

s1:= T1[-1] + (p - PK-1*(T10] - TAG-1)APKE] - PKG-11)
s2 := T2[-1] + (p - PKF1)*(T2[] - T2[-10/(PKL] - PK-1]) ;

t:= 51+ (k- T1[0]) * (s2-s1)/(T2[0] - T1[0]) ;
if Test>t then
writeIn(’- Hai day khac nhau voi do tin cay ', p:4:2}

else writeln('- Hai day giong nhau voi do tin cay ', p:4:2} ;

write('Co nhap do tin cay khac khong ?(¢/k) ') ;
readIn(TL) : :
close(F) ;

until Upcase(TL) = 'K’ ;
end ;
ReadIn ;

END.

Chu y: Trong chuong trinh ¢6 sir dung s6 liéu cia Bang II va Bang 1V - Phu luc.
Bang IT dugc luu trong tép vin ban ‘BANG_2.TXT’ bao gébm 34 dong, mdi
dong co 11 s6 thue x vacac gid tri @y(x).

Bang 1V duoc luu trong tép van ban ‘BANG_4.TXT’ bao gém 28 dong:

- Dong dau goém 4 s thuc chi gid tri cha do tin cay .
- 27 dong sau, mdi dong gdm 5 sd: bit dau 13 s6 nguyén r, bdn s& thuc sau
la cdc gid tri cita hdm ¢ tuong tng véi cic gid tri clla .

Bai tdp 4.2. Lap chuong trinh hoi quy tuyén tinh hai ddy quan tric.

T6 chic dir lidu:

Dir licu: D€ trong tép vin ban ¢6 1én ‘HQTT2.INP’ bao gém:

- Dong ddu 1 sé nguyén n chi kich thudc cla hai day quan tric.

- n dong ti€p theo, modi dong hai sd thuc X, va Y, chi cip quan tric.

K&t qua: Cat trong tép van ban ‘HQTT2.0UT’ bao gém: hé s6 tuong quan r va
cic hé s6 hoiquy: a,b.

Ching han: Tép dit licu *hqut2.inp’

6
0 70.7
20 883
40 1049
60  124.7
80 148.0
100 176.0
Tép kétqua ‘hqtt2.out’
r= 0.99478
a= 1.03629
b = 66.95238
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Chuong trinh:

Program HOI_QUY_TT_2_DAY_QTRAC ;

{$B+}
uses CRT;
const

MAX =100

Tep_In: string = 'HQTT2.INP" ;
Tep_Out: string = 'HQTT2.0UT;

var
f: TEXT;
n:integer ;

X, Y : array[1..MAX] of real ;

ex, ey, sx, sy :real ;

sxy, r: real; { Hiep phuong sai va he so tuong quan cua 2 day }
a, b reai; { Cac he so hoi quy }

procedure Khoi_Tao(Ten_Tep : string) ;
var
i : integer ;
begin
clrscr;
filichar(X, sizeof(X), 0} ;
fillchar(Y, sizeof(Y), 0) ;
Assign(f, Ten_Tep) ;
{$1-} reset(f) ; {$1+}
readin(f, n) ;
fori:= 1 to n do readIn(f, X[i, Y[i])
close(f) ;
writeln{n} ;
fori:= 1 to n do writeIn(X[i]:8:2, Y[i}:8:2) ;
writeln ;
end ;

procedure Tinh_Toan ;

var
i integer;
begin
ex:=0;
ey . =0;
sx:=0:
sy =0;
fori:=1tondo
begin

ex = ex + X[i} ;
sx 1= sx + X[i] * X{i] ;



ey .=ey + Y]]
sy :=sy + Y[i] * Y[i]

end;

ex ;= ex/n;

SX 1= sX/n - ex'ex ;
ey = ey/n;

sy ;= syln - ey'ey ;
{ Tinh hiep phuong sai cua 2 day }
sxy =0;
fori:=1tondosxy:=sxy+ X[i] * YI[i];
SXy ;= sxy/n - ex*ey ;
{ Tinh he so tuong quan }
r.= sxy/(sqrt(sx*sy)) ;
end ;
{ Uoc luong cac he so hoi quy tuyentinh Y =aX + b}
procedure Uoc_Luong(var a, b : real) ;
begin
a =r* sqri(sy/sx) ;
b:=ey-a%ex,
end;

procedure In_KQ ;

begin
writeln('r = r 8 5)
writeln(’a = 8:5) ;
writeln('b =" b 8:5) ;
assign(f, Tep_Out) ;
rewrite(f) ;

writeln(f, 'r=", r.8:5) ;
writeln(f, 'a ="', a:8:5) ;
writeln{f, b ="', b:8:5) ;
close(f) ;

end ;

BEGIN
Khoi_Tao(Tep_In) ;
Tinh_Toan ;
Uoc_Luong(a,b) ;
In_KQ;
readin ;

END.

Bai tdp thuc hanh 4.3. Lap chuong trinh héi quy tuyén tinh m bién.
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Chu(mg 5
PHAN TiCH PHUONG SAl

5.1. Mo dau

Phan tich phuong sai la phuong phép phan tich théng ké vé mdt chit luong
va 56 luong clia su anh hudng clia mot hodc nhiéu yéu t8 161 két qua cia dai luong
dang nghién ctu. Phuong phdp nay dugc R.A. Fischer dé xuat vi sau d6 C.
Eissenhart tiép tuc nghién ctru. Phuong phip phuong sai ¢é hai mé hinh co ban.

Loai 1 M0 hinh véi két qua ¢6 dinh;

Logi 2: M6 hinh véi két qua ngdu nhién.

Trong chuong niy chung ta s& trinh bay moé hinh phan tich phuong sai mot
va nhiéu yéu t6.

5.2. Test - kiém tra caa Bartlett

Gia sir can thuc hién m phuong 4n thi nghiém, méi phuong an thue hién n,
(i = 1,m) l4n thi nghiém lap lai. D&i v6i mdi phuong an, dai luong dang nghién

cttu ean theo luat chudn.

Khi dé ta duge cdc s6 lién quan tric 14

Yip o Yln1
le : Ymnm
Kiém dinh gia thiét
H: ¢,>=... = c,’ nghia 4 do chinh xdc clta m phuong 4n la nhu nhau.
. ] 2 N\ 2
Ta tinh Test T:E[(N—m)lns —Z(nj-l)lnsi}
i=1
1 [ 1 1
trong dé C=1+ _
& S(m—l)Lgini-l] N-m
N= Zn!.
=l .
1o =\ - 1
52: Y —-Y 1Y = — Y
i ni—lg( ik l) vul i ni§ ik
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va §? :ﬁZ(ni_l)Siz
- i=I

Néu H ding thi 7 ¢é phan phéi y* véim -1 bac tudo, khin, > « , ..., n,, — 0.
Do d6 v6i d6 tin cdy P =1 - @ va m -1 béc tu do, ta tra bing ¥*, 4 ,.; (Bing
VI - Phu luc). Ching han: = 5% thi 1- o= P =95%; m=5 . Vay Y0054 = 949,
- Néu Test T > ¥ mi thi bdc bd H, nghia 1a cic phuong dn ¢ do chinh x4c
khac nhau.
- NéuTest T < %% 4.m thi chap nhan H, nghia 12 cic phuong dn cé do chinh
xac nhu nhau.
Clut y: Vo1 m = 2 ta cd Test ca Fischer
H:o,=0,
S12 T
F =—-(glasus, >s;)
5,
Tra bang phén phai Fischer véi (n; -1) va (n; -1) bac tr do (Bang IX - Phu
luc) véi muc ¥ nghia a (téc 14 d6 tin cay P =1 - ).

Néu F2F thi bac bod H, nghia 1a do chinh xdc khéc nhau.

o, -ling -1

Néu F<F

ain ~in. =1

thi chip nhan H, nghia 12 do chinh xdc nhu nhau.
5.3. M6 hinh phan tich bién phan loai 1 dang don gian

1. Dinh nghia
Dé phan tich hiéu qua cla y&u 16 anh hudng A trén m cdp len két qua ciia dai
lugng dang nghién ciu, ta lam thi nghiém vdi A chia m bude va do cdc két qua y,
i=1,2,...,m (mcip)
k=1,2, .., n (s61an lap o bude i)
Ta c6 bang s6 liéu :

Lap &
i
1 2 n;
1 Y Y12 Yin,
2 Yot Yz ! ¥an,
m ym1 Ym, ymnm
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2. Mo hinh todn hoc
C6 thé xem y, 1a thé hién cla dai luvong ngiu nhién sau day:

Yo=p+ o+ Ey , i=12,..,m

trong dé

w la gia tri chan thuc cia dai fugng Y khi khong ¢6 céc anh hudng;

o; 12 anh hudng cua yéu t6 A 0 cap #;

E, 12 sai s6 ¢6 cing phan phéi chuén (0, ¢®) (tic 1a phai qua Test Barllett)
(E(E,) =0, D(E,) = 6%)

Khido, tadat w,=p+ o

Néu xem anh hudng cha A & cdc mife 1a nhunhau cé nghia la p, =y, = ... =
thi viéc kiém dinh gid thiét o, = o, = ... = a,,, duoe thay bang kiém dinh gia thiét:
Hipy == = Uy

Muén vay ta lap

Test F = N_T- Z‘;n‘(}f —I_’)Z
" (e~ F)

véi Y =%y, (i=1,2,..,m)
k=1

Neéu H dung thi F ¢6 phan phéi Fischer véi (m -1, N - m) bac wr do. Ta tra

bang IX cla Phu lyc dé im F ¢ 1 nom-

Néu F > Fq (. N thi bdc bo H, tifc 1a 1, # p, # ... g, va ¢6 cde mirc anh
hudng khéc nhau cia yéu t6 A véi do tin cay P =1- .

Néu F < F\gmi:n.m thi chdp nhén H, tiic 12 cdc mic dnh hudng la nhu

nhau,
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3. Thuc hanh

Nguyén nhan
Gilra
cac bac clia A
Bén trong

cac budc A

Téng quat

Thuc hign SQ

Sqa = i n GT - rf

=i

mo M

Syr = E Z (v, - ;.)3

i-l &=l

Sqg = Sqa + Sqr

Bic tu do

m—1

N—m

N-l=(m-1)HN-m)

Thie hién MQ

maa = 92
m—1

mqar = d
d N-m

Tinh F =292
mqr

Tra bang Fy g0, (Bing IX - Phy huc).

Néu F > F| ym:n. thi cdic b0 H, tite 13 cde midc anh hudng cla A khdc nhau
lén két qua vér mice ¥ nghia o hay i dotincay P = 1-a.

Néu F < F g nae thi chdp nhian H, the 13 anh hudng cta A nhu nhau & cdc

muc.

Vidy 5.1: Nghién cu hién tugng tai nan phu thude vao thdi gian trong nam,
Ta thuc hién trén 6 dia diém tic [a 6 1dn 1ap lai (i, = 6) véi 12 mitc [a 12 thdng va
A la thoi gian. Khi d6 ta ¢6 bang s8 licu:

Bdng 5.1
k — i Ha Noi | Hai Phong Da Ning Nha Trang Vinh Tp HCM
il % % % %% % %
1 112 | 118 6,3 17,5 14,9 1,6
2 8.9 92 | 3.€ 14,3 12,9 2.4
3 7.3 71 37 12,6 17,1 2.8
4 8.8 7.6 ¢ 60 10,9 17,6 4.2
5 1.1 107 | o7 12.3 20.2 7.3
6 12,3 12,4 11,6 13,6 19,1 11,9
7 12,7 14,4 13,2 12,2 20,4 16.8
8 13,1 14,6 13.4 14,0 20,4 15,1
9 13,2 12,0 97 14,3 17,9 9,1
10 12,7 10,2 6,7 15,8 17,9 4.4
11 12,8 12,2 6,2 18,7 20,1 45
12 13,1 14,0 7.6 17,2 16,0 2,2




Bdng 5.2

SQ Bac ty do SQ MQ
Gilra cac budc Sqa = 328,79 11 mga = 29,89
Bén trong cac budc Sqr = 1311,60 60 maqr = 21,86
Téng chung ng = 1640,39 71
F=UE gy
mqr

Fogs.ai60 = 1,95 (Bang IX - Phu luc)

Suy ra £/ =1,37 < 1,95 . Ta chdp nhéin H, ¢6 nghia la ¢6 thé két luan tai nan
khong phu thugc theo thdi gian trong nam (& cdc thing déu nhu nhauv) véi mic
nghia o hay 1a do tin cay 95%.

Xét thém: Véi Test Bartlett ta tinh dugc

T=28.27
12(1.95;1| = 19,7 (Bang VI - Phu luc)

Vay T < y%.us.11 » do d6 ta chap nhan H, hay két luan do chinh xéc cla cédc
phuong dn la nhu nhau. Piéu dé ¢6 nghia 12 sai s6 dao dong vé tai nan & céc thing
la nhu nhau.

Chii y: M6 hinh ma »;, = n v6i moi / duge goi 1a mo hinh can bing hoic 1a
mo hinh tryc giao. Néu nguge lai thi goi 1A mo hinh khong can bing.

Bai tdp 5.1. Lap chuong trinh kiém dinh

Hip=p=..=pn,

bang ngon ngif Pascal (mé hinh phan tich phuong sai mot y&u t6)

T6 chie dit lidu:

S6 liéu ciia m phuong 4n thi nghiém duge ghi trong tép van ban cé tén
‘PH_SAI_1.DAT’ bao gém:

- Dong dau I s6 nguyén m chi s6 phuong dn thi nghiém.,

- m dong sau, moéi dong bt ddu 1a s6 nguyén #; chi s6 thi nghiém trong phuong 4n /,
ti€p sau la »; s§ thuc chi cdc thi nghiém.

Chuong trinh:

Program PHAN_TICH_PHUONG_SAI_1;

uses CRT ;
const
Mmax = 20 ;
Nmax = 50 ;
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var

Y : array[1..Mmax , 1..Nmax] of real ;

N : array[1..Mmax] of integer ;
Ytb : array[1..Mmax] of real ;
DL, F:TEXT;

m.,Nt,i,j, k,k1,6 k2:integer;
Yn, Test, Ts, Ms :real ;

DK1 : array[1..24] of integer ;
FO5, FO1 : array[1..24] of real ;

BEGIN
ClrScr ;
Assign(DL , 'PH_SAl 1.DATY) ;
Reset(DL) ;
readIin(DL, m) ;
i=0;
while not SeekEQF(DL) do
begin
inc(i) ;
read(DL,N[i]) ;
forj:=1to N[i] do
read(DL, Y[i,j] ;
readin(DL)
end;
Yn:=0;
FillChar(Yth, sizeof(Ytb), 0) ;
fori:=1tomdo
begin
for j:=11to NJi] do
Ytb[i] := Ytb{i] + Y[i,j] ;
Yn:=Yn + Ytb[i] ;
Y1b[i] := Yth[i}/N[i]
end ;
Nt:=0;
fori:=1tomdo Nt:=Nt+N[i];
Yn:=Yn/Nt;
Ts:=0;
fori:=1tomdo
Ts :=Ts + N[i] * sqr{Ytb[i] - Yn) ;
Ms:=0;
k1:=m-1;
k2:=Nt-m;
fori:=1tomdo
forj:=1to N[i] do
Ms := Ms + sqr(Y[i,j] - Ytb[i]) ;
Test:=k1*Ts/k2/Ms;
Assign{F, 'BANG_9.TXT" ;
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Reset(F) ; _ { Doc du lieu tu Bang IX }
fori:= 1 to 24 do read(F, DK1[i]} ;

readin(F) ;
while NOT SeekEQF(F} do
begin
read(F, k) ;
if k2>k then
begin readIn(F) ; readin(F) end
else
begin
for j ;= 1 to 24 do read(F, FO5[jl) ;
readin(F) ;
for j := 1 to 24 do read(F, FO1[j]) .
readin(F) ;
Close(F) ;
break
end
end ;
k:=2;

while k1> DK1[k] do inctk) ;
Ts ;= FOS[k -1] + (k1 - DKk -1]} * (FO5{k] - FO5[k - 1]} / (DK1[K] - DK1[k ~1}) ;
Ms = FO1[k -1] + (k1 - DK1[k -1}) * (FO1[K] - FO1[k -11) / (DK1[K] - DK1[k -1]) ;
if Test > Ts then
writeln('- Cac muc anh huong khac nhau voi do tin cay 0.95 1)
else
writeln('- Cac muc anh huong giong nhau voi do tin cay 0.95 ') ;
if Test > Ms then
writeIn(’- Cac muc anh huong khac nhau voi do tin cay 0.99 1)
else
writeln{'- Cac muc anh huong giong nhau voi do tin cay 0.2 ') ;
Readin ;
END.

Chii y: Chuong trinh sl dung s6 liéu ciia bang 1X trong Phu luc, duge luu trong
tép van bdn cé tén ‘BANG_9.TXT’ bao gom:

- Dong déu gbm 24 s6 nguyén chi cic gid tri cha /.

- 104 dong sau 1a cdc gid tri cla ham phan phéi Fischer. Mbi gid tri cua k2 wrong
ing véi hai dong, dong trén bit ddu 1a s6 nguyén k2 sau do6 1a 24 gid tri cua ham F,
con dong dudi fa 24 gid tri clla ham F,, .

5.4. M6 hinh phan tich bién phan loai 1 giao nhau

1. Pinh nghia: Nghién citu anh hudng clia hai yéu t6 A va B véi m muc, ¢
mifc 1én két qua clia dai lwong dang nghién ciu.
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Ti¢n hanh thi nghiém duge bang s6 Ldu v, ,i=1, ... m

k=1,..4q
Cac mirc clla A Cacmilc cta B - k
i 1 2 q
1 Y11 Y2 Yiq
2
B m Y, Yo, Yo
2. Mo hinh tinh todn

Xem cdc s6 li¢u y, 1a thé hién clia dai luong ngiu nhién
Yo=u+a+f+E , i=12, ..m
k=1,2,..4
p 1a gid tri chan thuc ciia Y khi khong ¢6 tic dong cia A va B.
a; 1a anh hudng cia A véi mic |,
By 14 dnh hudng clia B véi mife £.
Hiy xét xem c6 t6n tai cdc mic anh hudng ciia A va B lén dai lugng dang
xét hay khong. Nghia I3, ta cdn kiém dinh céc gia thiét sau day:

Hy:0=a,=..=a,=0, cé nghia la moi mic anh hudng clia A nhu nhau.
Ha: B, =By=...= B, =0, 6 nghia 12 moi mtic anh hudng ciia B 1a nhu nhau.
Lap Test kiém tra
o7 -7f
FAz(‘I‘l) g =l A
ZZ(}’& -¥ ‘Yk"'Y)z
izl k=]
4 —
m(F,- 7]
FB =(m_l) =l

vGi Y ==3y;¥ =
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Néu H, va Hj ding thi F, va Fi ¢ phan phéi Fischer voi (m-1 5 (im-1){¢-1))
bac tu do va (¢-1 ; (m-1)(g-1)) bac tr do wong tng. Tra bang Fy.. w1 ieiygn 101
50 sdnh vé1 F .

NEu Fy > Fl mas anigen thi bdc bo gia thiet 114, ¢6 nghia la chdp nhan cé
anh hudng cla A ¢ cde mifc khidc nhau v d6 tin cdy 1- o

NEU Fy < Fl s anygn th nhdn Hy | tde 1a cée mic dnh hudng caa A nhu
nhau v bing 0. Tra bang .. g1 mo1wg 1y -

Néu Fg > Fi g1: g 1y thi bde bd Hy . €6 nghia 1a cc mite anh hudng cua B
Khitc nhau.

Néu F < Fl g1 guigy thi nhan Hy , tde 1a cic mie anh hudng cta B nhu
nhau va bang 0.

3. Thue hanh

Can kiém dinh gid thiét: Hyoioy=op=...=20,=0
Hy: ) =8,=..=8,=0
3Q Bac tuf do MQ
Gilta cac cép A o 2 m-1 Sqa
a= = mga = ——
Sqa qZ(y y) =
Gita caccap B S q-1 Sqb
qu:mi:(y_k—y“)2 mqb:__—q—l
k=1
;E\nh huéng qua s i’i o jz (m-L(g-1) Sqr
i gil 2 M = kY Y TY. mqr = ——————
lai gilta Ava B Ll X (m-1(q-1)
Téng Sqe = Sqa + Sqb+ Sqr =
AR —2 mg-1 = (m-1)+ (g-1) + (m-1).{4-1)
Z (Yik _Y.) f el ¢
i=l k=1
maga .
Fa= _9'_5 tra bang Fy.o w1, @m-1yg-n
myr
. _ mgb 2
Fg= ar tra bang Fy ¢ .1 gm1yg-1)

N&u Fu > i et @ongn thi bac bd Hy ¢6 nghia 12 ¢6 anh hudng cua A khic
nhau & cac muc.

NEU Fu < Flg m1: aniyq.y thi nhan Hy tidc 12 ¢6 dnh hudng cha A nhu nhau g
cac muc va bang 0.

Néu Fg > Fla ¢t m-ngn thi bac bd Hg ¢6 nghia la anh hudng cia B khic
nhau ¢ ¢dc mie.
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Néu Fg < Fi: 1 moingen thi nhan Hy ©6 nghia [3 dnh hudng cta B nhu nhau &
cic muc va bing 0.

Vi du 5.2: Nghién cttu sy anh hudng cla viéc tron hai loa gas dén nhiét
lugng toa ra.

Ta c6 bang s6 li¢u: v, 1a nhiét lugng cung cip.

Cép cia B Néng do
{gas ll) — 1% 2% 3% 4% 5%
Capcla A 1 2 3 4 5
(gas ) {
1% 1 4201 4201 4197 4198 4196
2% 2 4205 4206 4201 4201 4200
3% 3 4207 4208 4202 4194 4197
4% 4 4206 4201 4211 4203 4194
5% 5 4212 4204 4201 4202 4198
6% 6 4222 4209 4211 4203 4201
7% 7 4221 4219 4213 4214 4201
8% 8 4214 4216 4202 4193 4198
9% 9 4226 4217 4214 4215 4201
10% 10 4217 4218 4206 4214 4213
sQ Bac ty do clia SQ MQ
Giita cac cdp cia A 1473,30 9 163,70
Gitra cac cp cta B 1096,88 4 274,22
Anh hudng qua lai 714,24 36 19,84
AoB
Téng 3284,42 49
F,= -”n% = 8,25 > Fygs 4, 3 = 2,15 Tra bang (Bang IX - Phy luc)
Fo= 2 13805 By 1= 2,63

myr

Vay biac bo H, va H, tie 13 ¢6 anh hudng & cde mue khic nhau cla A va B
(cha sur tron 1dn hai loai gas) dén nhiét lugng toa ra.




Bai tdp 5.2. Lap chuong trinh phan tich bi¢n phan loai 2 dang giao nhau.
T6 chirc dit liéu:
S& lieu cla m phuong dn thi nghiém dugc ghi trong t©€p van ban cé tén

‘BIEN_PH_2.DAT’ bao gém:

- Dong ddu 12 hai s6 nguyén m vi g cach nhau mot khodng tréng, chi s& phuong

dn thi nghiém va s& thi nghiém trong céc phuong dn.
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- m dong sau, moéi dong 1 ¢ s6 thuc chi cdc thi nghiém.

Chuong trinh:
Program PHAN_TICH_PHUONG_SAI_2 ;

uses CRT ;
const
Mmax = 20 ;
Qmax = 50 ;
var

Y : array[1..Mmax , 1..Qmax] of real ;
Ytbl : array[1..Mmax] of real ;
YtbK : array[1..Qmax] of real ;
DL,F:TEXT;
m,q,i,k,kl,k2:integer;
Yn,Ts,Ms,FA,LFB:real;
DK1 : array[1..24] of integer ;
FO5, FO1 : array(1..24] of real ;
BEGIN
ClrSer:
Assign(DL , 'PH_SAI_2.DAT");
Reset(DL) ;
readin(DL, m, q) ;
fori:==1tomdo
begin
fork :=1togdo
read(DL,Y[i,k]) ;
readln{DL)
end ;
Yn:=0,;
FillChar(Ytbl, sizeof(Ytbl}, 0} ;
fori:=1tomdo
begin
fork:=1toqdo
Ytbl[i] := Ytbl[i] + Y[i,k] ;
Yn :=Yn + Ytbl[i] ;
Ytbl{i] := Ytbl[i] / q
end ;
Yni=Yn/im/q;
FillChar(YtbK, sizeof(YtbK}, 0} ;
fork:=1toqdo
begin



fori:=1tomdo
YbK[K] := YtbK{k] + Y[i k] ;
YtbK[k] := YtbK[k] / m
end ;
Ts:=0:
fori:=1tomdo
Ts ;= Ts + sgr(Ytbl[i] - Yn) :
Ms =0;
fori:=1tomdo
fork:=1togdo
Ms := Ms + sqr(Y[i,k] - Ytbi[i] - YtbK[k] - Yn) ;

FA:=(g-1)*Ts/Ms: {TinhFa}

Ts:=0;
fork:=1toqdo
Ts :=Ts + sqr(YtbK[k] - Yn) ;
FB:=(m-1)*Ts/Ms: {Tinh Fb }
k1:=m-1;
k2:=k1*(q-1};
Assign(F, 'BANG_9.TXT":
Reset(F} ; { Doc du lieu tu Bang iX }
for k := 1 to 24 do read(F, DK1[k]) :
readin(F) ;
while NOT SeekEQF(F) do
begin
read(F, k} ;
if k2 >k then
begin readIn(F) ; readIn(F) end
else
begin
forj = 1 to 24 do read(F, FO5[))) ;
readIn(F) ;
forj:= 1 to 24 do read(F, FO1[j]) ;
readIn(F) ;
Close(F) ;
break
end
end ;
k=2
while k1> DK1[k] do inc(k) ;

Ts := FO5{k ~1] + (k1 - DK1[k -1]) * (FO5[K] - FOS[k -1]) / (DK1[k] - DK1[k -1]) -
Ms := FO1[k -1] + (k1 - DK1[k -1]) * (FO1[K] - FO1{k -1]) / (DK1[K} - DK1[k -1])

if FA > Ts then
writeIn(*- Co anh huong cua A o muc khac nhau voi do tin cay 0.951")
else
writeln(’- Cac muc anh huong cua A giong nhau voi do tin cay 0.951)
if FA > Ms then
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writeln(- Co anh huong cua A o muc khac nhau voi do tin cay 0.99 ')
else
writeln('- Cac muc anh huong cua A giong nhau voi do tin cay 0.99 1) |
ki:=q-1;
k:=2;
while k1 > DK1[k] do inc(k) ;
Ts = FO5[k -1] + (k1 - DK1[k -1}) * (FO5[K] - FO5(k -1]) / (DKA[K] - DK1[k -1]) ;
Ms := FO1lk -1] + (k1 - DKA[k -1]) * (FO1[k] - FO1[k -1]) / (DK1[k] - DK1[k -1]} :
if FB = Ts then
writeln{’- Co anh huong cua B o muc khac nhau voi do tin cay 0.95 1)
else
writeIn{"- Cac muc anh huong cua B giong nhau voi do tin cay 0.95 '} ;
if FB > Ms then
writeln('- Co anh huong cua B o muc khac nhau voi do tin cay 0.99 I')
else
writeln('- Cac muc anh huong cua B giong nhau voi do tin cay 0.99 '} ;
Readin ;
END.

Clui y: Chuong trinh st dung s6 liéu ciia bang IX trong Phuy luc, duge luu trong &p
van ban ¢6 tén ‘BANG_9.TXT’ bao gom:

- Dong ddu gém 24 s& nguyén chi cdc gid tri clia k/.

- 104 dong san 13 cdc gid tri ca ham phan ph6i Fischer. Mbi gid (i cia k2 uong
{mg voi hai dong, dong trén bat ddu 1a s6 nguyén &2 sau d6 1a 24 gid tri cha ham F; con
dong dudi 14 24 gia i cla ham F, .

5.5. M6 hinh bién phan loai 1 giao nhau c6 lap

1. Pinh nghia: Nghién cdu sy anh huong clia A (m cdp) va cia Blg;, ¢z, -,
g,, ip) tuong tmg véi m cdp clia A va s 1ar. lap lal.

Ta cé bang s6 liéu:

CapcliaA | 1 2 m
Cap cla B tuong 1..q 1.4, l..qm
ng véicap A : k
Laplai /=1 YiurYi Ya---¥Y2qa Y Yot
f=2 Yie---Yig,2 Yoz Yaga2 Yoz Yooz
I=s Yits--Yigs Yare-- Yo Yt Y, s
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2. M6 hinh tinh todn

CicsOliguy: icipchad: I, ...m

kcidpcuaB: 1,..,q,, i=1lm
IsGlanltip 1, ..., s
[3 thé hién clia bién ngdu nhién ¥
Yie = H+ & + By + Ey;
E,. eN(O, &)

Khi dé cén ki€m dinh xem anh huéng ciia yéu t6 A ciing nhu ciia B trong
cdc cdp cla A tdi két qua nhur the nio.

Dé lam diéu do, ta kiém dinh cdc gia thict:

H,:o,=..=0a,=0 cénghia sy anh hudng clia A vé6i cdc cdp la nhu nhau
va bang 0.
Hya: By =-.=B,, =..=B,, =..=B,, =0 c6 nghia 1a sy anh cla B twong

ng v6i A theo cic ¢dp cling nhu nhau va déu bang 0.

Test kiém tra:

Ciing nhu

trongdd g=qg,+¢,+ .. +q,

Néu H, va Hg,, diing thi F, ¢4 phan phéi Fischer (m-1 ; ¢.(s-1) bac tu do va
Fyay 6 phan phél Fischer (g-m ; ¢(s-1)) bac tr do.

Tra bang F o, 1) g1y -

Neu Fo > F g, m-1y; g1y thi béc bo gia thigt H, cdn néu Fu < Fg, oy, s thi
nhan H, .

Tra bang F]_a; {g-mY; gis-1)

NEu Fyay > Fg; my, g1y thi bdc b Hy,y cOn néu Fp,, < Fpq (q-m; qes-1y 1
nhin Hg,,, .
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3. Thuc hanh

Kiém dinh gid thié¢t H,:o, =a,=..=a,=0
\ HH{;\}:BH:"':BIL}L :"':Bml :"-:qum =0
SQ Bac tu do MQ
Gilra cac cép A Mmoo 2 -1 Sqa
a= . .- mga =
Sqa SZq(y y.) 4=
Gilra cac bac cia I qg-m Sqb(a)
) bla)=s. Y 4] =
B trong A Sabt=s ZLZ(M ") mdbl) (@-m)
Lap m G s . gi{s-1) Sqr
Sqgr = Z Z Z(Yikl _Yﬂc.)2 mar = gq(s—1)
i=lk=le=1
Téng Sqg = Sqa+ Sqb(a) + Sqr
LU TN [ —)z Sq-1=(m-1)+ (g-m) + ¢.{s-1)
=Z ZZ Yiki Y.
i=1k=le=1
F, = mga
myr

Tra bang Fio, i1y

mgb(a) F
mgr

JFB(A) = 1t g-myls- 1}

Néu  Fa > Figmi g thi bic bo Hy con néu Fya) > Fig, g g1 thi bic
bé Hpa) -
| Vi du 5.3: Mot hé thong giao thong bao gém 5 dudng tau hod (cip cia A).

Mbi dudng duoc ti€p ndi véi g; dudng 6 16, i = 1, ..., 5 (cdp cla B tuong tng vdi

méi cip chia A). Hanh khach tir tau hoa s& chuyén tiép sang 6 6 dé di.

- Bhi todn thif nhit: S8 luong xe & 16 c4n bé tri trén mot dou vi thoi glan o
¢4n phai phu thuoe vio khach cua tiu hoa hay khéng.

- Bai to4n thit hai: S& khach cla cic 6 10 (& mdi dudong tau hod) ¢ phu
thuoc vio dudng tau hoa hay khong.

Ta duge bang 0 liéu
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Bédng 5.3

(1) (2} (3) {4) (5)
CdpA :is | 1 | 2 3 4 5
M B B e s | [10] | [11] | [12]
CapB:k> | 1 [ 1 (21 (2|31 ]21]2|3]34

Téng s6

xe ¢an
I= 28 129126332428 1.8 1241282711224
1=2 28 (241233324 26 14123222911 2,8
=3 2913313213230l 27 1,7 1271243215 3.3
=4 2412512712528 20 1.3 (1241172811428
Bdng 5.4
Gira cac cap A 5Q Bac tu do MQ
Sqa = 3,899 4 mqga = 0,975
Gilra cac cap B Sgb{a) = 8,459 7 magb{a) = 1,208
trong méi A
Lap Sgr = 3,756 36 mgr = 0,104
Téng Sqg = 16,114 17
mqa R P b1 LA A
F.= =9,375> 3,89 = F 4y .. 4 Nén 1a bic bd H, , ¢6 nghia la chap nhan
mqr
¢6 su phu thuge dnh hudng cha cic dudng tau hoa.
Foy = 290@) _ 146155318 = Fy 99,736 0én ta bac bd Hy, , nghta 1 chap
mqr

nhin ¢6 sy dnh hudng khic rhau giita cic dudng 6 16 n6i véi dudng tau hoa.

Bai tdp 5.3. Lap chuong trinh cho mo hinh phan tich bién phan loai 1 giao nhau
co lap.

T4 chire dit liéu:

56 li¢u duge hwu tri trong 1p van ban cé tén "BIEN_PH9.DAT’ bao gém:

Dong dau ¢6 hai s6 nguyen: m chi s§ cdp clia A va s chi s6 lan lap lai.

m.s dong sau bicu dién cdc lin lap, méi lan lap tmg v6i m dong, dong thi
nhit ¢é ¢, s6 thuc, dong thit hai ¢6 q; 0 thuc, ..., dong thé m ¢6 q,, 56 thuc thé
hién cdc cip cha B tng véi A.

57



58

Chuong trinh:

Program PHAN_TICH_PHAN_TICH_PHUONG_SAI_N_CO_LAP ;

uses CRT ;
const
Mmax = 10 ;
Qmax = 20 ;
Smax =10 ;
var
Y : array[1..Smax , 1..Mmax , 1..Qmax] of real ;
Q : array[1..Mmax] of integer ;
YIK : array[1..Mmax , 1..Qmax ] of real ;
Y : array[1..Mmax] of real ;
DL, F:TEXT;
m,s,i,k,1,Qt, k1,k2:integer;
YN, Ts,Ms,FA, FB real;
DK1 : array[1..24] of integer ;
FQ5, FO1 : array[1..24] of real ;

BEGIN
ClrScr
Assign(DL , ‘PH_SAI_N.DAT") ;
Reset(DL) ;
readin(DL, m, s} ;
fori := 1 to m do read(DL, Q[i]} ;
readin{DL) ;
forl:=1tosdo
fori:=1tomdo
begin
for k := 1 to Q[i] do read(DL,Y[1,i.k]} ;
readin(DL)
end ;
Qt:=0;
fori:=1tomdo
Qt = Qt+ Q[ ;

YN :=0;
FillChar(YiK, sizeof(YIK), 0) ;
FillChar(Y1, sizeof(Yl), 0} ;
fori:=1tomdo
begin
for k := 1 to Q[i] do
begin
fori:=1tosdo
YIKIi k] == YIK[i, K] + YILik] ;
YI[i] := YI[i] + YIK[i.K] ;



YIK[i,k] ;= YIK[},k] / s ;
end ;
YN := YN+ YIi] ;
YI[] = YI[i]/ Q] /s ;
end ;
YN =YN/Qt/s;
Ts:=0; '
fori:=1tomdo
Ts:=Ts + Q[i] * sqr(YI[i] - YN) ;
Ms:=0;
forl:=1tosdo
fori:=1tomdo
fork :=1to Q[ij do
Ms := Ms + sgr(Y[l,i,k] - YN) ;
FA=Qt*(s-1)*s*Ts/(m-1)/Ms ; { Tinh FA}
Ts:=0;
fori=1tomdo
for k := 1 to Q[i] do
Ts :=Ts + sqr{YIK[i,k] - YI[i]) ;
FB:=Qt*(s-1)*s* Ts/(Qt-m)/Ms ; {TinhFB}
kK1=m-1;
k2:=Qt* (s-1);
Assign(F, 'BANG_9.TXT"} ;
Reset(F) : { Doc du lieu tu Bang IX Phu luc }
for k := 1to 24 do read(F, DK1[K]) ;
readin(F} ;
while NOT SeekEOF(F) do
begin
read(F, k) ;
if k2 >k then
begin readin{F) ; readin(F) end
else
begin
for j := 1 to 24 do read(F, FO5[j]) ;
readin(F) ;
for j .= 1 to 24 do read(F, FO1[j])
readin(F) ;
Close{F) ;
break
end
end ;
k.=2;
while k1> DK1[k] do inc(k) ;

Ts := FOS5[k -1] + (k1 - DK1[k -1]) * (FOS[K] - FOS[K -1]) / (DK1{K] - DKA[K -1]) ;
Ms := FO1[k -1] + (k1 - DK1[k -1]) * (FO1(k] - FO1[k -1]) / (DK1{k] - DK1[k -1]) -

if FA > Ts then

39



writeln{- Anh huong cua A o cac cap la khac nhau yoi do tin cay 0.95 1)

else

writeln{'- Anh huong cua A o cac cap la nhu nhau voi do tin cay 0.85 V) ;
if FA > Ms then

writeln('- Anh huong cua A o cac cap la khac nhau voi do tin cay 0.99 ")

else

writeln(- Anh huong cua A o cac cap la nhu nhau voi do tin cay 0.99 ",
k1:=Qt-m;

=2

while k1 > DK1[k] do inc(k) :
Ts -= FO5[k -1] + (k1 - DK1[k ~4]) * (FO5[K] - FOS[k -1]) / (DK} - DKk -1])
Ms := FO1[k -1] + (k1 - DK1[k -1]) * (FO1[K] - FO1[k 1D/ (DKA[K] - DKk -1]) 5
if FB > Ts then
writein{’Anh huong cua B tuong ung voi A theo cac cap
la khac nhau voi do tin cay 0951
else
writeln('Anh huong cua B tuong ung voi A theo cac cap
la nhu nhau voi do tin cay 0.8951);
if FA > Ms then
writeln(Anh huong cua B tuong ung voi A theo cac cap
1a khac nhau voi do tin cay 0991
else
writeln{'Anh huong cua B tuong ung voi A theo cac cap
la nhu nhau voi do tin cay 0.9 1,
Readin ;
END.

Ciui y: Chuong trinh st dung s6 liéu cla Bang IX trong Phu lue, dugc luu trong
tép vin ban cd tén ‘BANG_9.TXT’ bao gom:

- Dong ddu gém 24 s6 nguyén chi céc gié tri cha kJ.

. 104 dong sau la céc gid clia ham phan phéi Fischer. M&éi gia tri cha k2 twong
ting véi hai dong, dong wrén bit ddu 1a s6 nguyén k2 sau 46 12 24 gia tri cha ham Fy
con dong dudi 1a 24 gid ui cua ham Fy, .
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writeln('- Anh huong cua A o cac cap la khac nhau voi do tin cay 0.95 I')

else

writein{'- Anh huong cua A o cac cap la nhu nhau voi do tin cay 0.95 ') ;
if FA > Ms then

writeln('- Anh huong cua A o cac cap ta khac nhau voi do tin cay 0.99 1)

else

writeln{’- Anh huong cua A o cac cap la nhu nhau voi do tin cay 0.99 '} ;
K1:=Qt-m;
k:=2;

while k1> DK1[k] do inc(k);
Ts = FO5[k -1] + (k1 - DK1[k -1]) * (FO5[k] - FO5[k -1]) / {DK1[K] - DK1[k -1]) ;
Ms 1= FO1[k -1] + (k1 - DK1[k -1]) * (FO1[K] - FO1[k -1]) / (DK1[K] - DK1[k -1]) ;
if FB > Ts then
writeln('’Anh huong cua B tuong ung voi A theo cac cap
la khac nhau voi do tin cay 0.95!")
else
writeln('Anh huong cua B tuong ung voi A theo cac cap
la nhu nhau voi do tin cay 0.95 1) ;
if FA > Ms then
writeln('Anh huong cua B tuong ung voi A theo cac cap
la khac nhau voi do tin cay 0.99 1")
else
writeln("Anh huong cua B tuong ung voi A theo cac cap
la nhu nhau voi do tin cay 0.991") ;
Readln ;
END.

Chit v Chuong trinh st dung s6 liéu cua Bang IX wong Phu luc, duge luu trong
tép van bin ¢é tén ‘BANG_9.TXT’ bao gbm:

- Dong ddu gom 24 s6 nguyén chi cdc gid tri cia k/.

- 104 dong sau 1a céc gia tri cha ham phén phdi Fischer. M6i gid tri cida 2 twrong
Ung vdi hai dong, dong trén bat ddu 12 s& nguyén 42 sau d6 1a 24 gia tri chia ham Fys
con dong dudi 1a 24 gid tri cia ham F, .

60



Chﬁong 6
PHAN TiCH TUONG QUAN

6.1. M6 dau

Phan tich tuong quan la phuong phdp phan tich théng ké vé mit s6 luong déi
véi sur anh hudng clia mot hay nhiéu yéu 6 nglu nhién va mét hoic nhiéu yéu t§

khong ngdu nhién 11 céc két qua cha dai hrong dang nghién ciru.
Cic yéu 1o ngau nhién dugc ky hiéu 1a A va B... véim, ¢ ... budc.
Cic y€u 16 khong ngdu nhién, ky hi¢u 1a W, Z, ... bing bién tuong quan.
K¢t qua quan sdt ctia dai luong nghién cdu thudong ky hiéu bang Y.

Phuong phip phan tich tuong quan 13 su tong hgp cla phuong phdp phan
tich bién phan va phan tich héi quy. N6 duge chia lam ba loai.

Dudi day ta s€ xét ba loai dac trung ddé.

Logi I: YEu 18 A vi mot bién tuong quan W, tic 1a mot yéu t6 va mot bién

tuong quan.

Logi 2: Hai y€u t6 A va B véi mot bién tuong quan W, tirc 1a nhiéu yéu t6 va

mot bién twong quan.,

Logi 3: Hai y&u 16 A va B v4i hai bién tvong quan W, Z, titc 1a nhiéu yéu t6

va nhiéu bién twong quan.

Vidy 6.1: X¢ét sy cén thiét cua dinh dudng d6i vdi céc don vi trong luong
(W) trong mot trudng nude chay nhanh va chay cham (A).
6.2. Phan tich tuong quan loai 1

1. Dinh nghia: Gia sit can quan sét dai lugng Y, khi cho bién tuong quan va
trong dicu kién ngiu nhién A véi m cdp va véi s6 ldn lap lai thi nghiem la n,, i=
1,2,..., m.

Vin dé dit ra 1a cdn x¢ét xem sy anh hudng ciia A va W vao ¥ nhu the nao ?

Ta diéu tra thi nghiém nhu bang sau day:
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Capcla A Lap k
i R 2 N
1 (y1r Wie) (Y12 Wiz) ...(ym‘ww)
2 (YQ1 Wzl) (Yzz WZZ) (y 2n; WZn, )
m (Ym1wm‘ ) (szwmz ) "'(Ymnmwmnm )

2. Mo hinh tinh todn
CicsGlituy, ,i=12,..,m
k=1,2,...m
duoc xem nhu 12 cdc thé hién cta dai lugng ngu nhién Y.

y;. duge biéu dién dudi dang

Y = iy, — ;) +E,

trong dé: =—'ZZWN\

i=l k=1

™

n=)n

* v, 1, (i = 1,..., m) 12 cde s6 (chua biét) va duge goi 1a tham s06.
* E, 12 dai lugng ngiu nhién doc 1ap phan phéi chuéin N(O, ¢%).
* 11, 12 thé hién gid tri anh hudng cla y&u t8 A, cip i & vi tri w,, da cho

) Bai todn 1@ Xét xem c6 anh hutng cba dai luong tuong quan w vao két
qué cua thi nghiém hay khong.

Khi d6, ta can phai kiém dinh gid thiet H:y=0.

Khi dung Test sau day:
_ SOR, Nn—m-1 )
/547, SOR,, ~ (SOR,.)*
trong dé: = i i -Y, )
m nj _
Sqryy = Z (wix — Wi )2
i=1k=1
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SQRyy =Y 3 (v - Y)Wy - wi)

i=1k=1

Ncu H ddng thi T c6 phan phéi Student (n - m -1) bac tu do, va ta cé tiéu
chudn véi muc ¥ nghia o (d6 tin cdy P =1 - o) nhu sau:

Neu | T 1> ty - thi bic bo gid thiet H tic 1a chdp nhan ¢6 anh hudng cha
w trong dicu kién m cip clia A 161 Y.

Neu [ 11 <ty thi chilp nhan H tic 12 khong ¢é anh hudng ctia W lén Y
trong di¢u Ki¢n m cdp clia A,

2) Bai todn 2: X¢t xem xét ¢6 dnh hudng cha A trén m miuc doi véi két qua
hay khong.

Vidu 6.2: Xét xem mirc dinh dudng ¥ cha cd trong didu kién yé&u t6 nudc
(A) trong hai cap (chdy nhanh va chay chiam), v6i yéu t6 tuong quan (W) 1a trong
luong.

Ta c6 bing s6 liéu:

Quan tric én 10 con ¢ véi cic trong luong khic nhau va do luong dinh

dudng can thiét cha ching, ta duogc:

Lap k&

i 1 2 3 4 5
1 {766,8;7,1) (854,0; 7.0 1080.0; 7,5) 954,6; 7,4) {802,5; 7,5)
p (612,0; 7,2) (942,0; 6,2) (365,2: 4,4) (278,0; 4,0 (731,5; 7,7)

6 7 8 9 10
1 (862,5; 7,5) {501,6; 4,4) (417,6; 4,3) (595,2; 8,2) (1033,2;8,2)
2 (487,2; 5,6) (369,2; 5,2) (498,0: 5,3) (164,8; 5,6) (667.4; 7.1)

Tioh 3 <137, 3 =138, waLi¥., wolsS,
n o ni e n Ao nio e
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sQ sQR Bac ty mq
do
Giua m — _ 2 SqaR :SanY _
céac Sqayy = Zni(yi. -y.) 9 0 . Sgdt
budc ir?ll (ngYw) + (Squw) mel MA@ = —
ctia  |S9ay, = 2.l —y )w; -w ) | SWoeo  SWeo
i=1
A m o
8qay, = Y nj(w; -w )2
i=1
S O o Sar* = Saqryy - S5
trong Ty i Vi v e mq,ﬁz_l'f_..
cac m n _ ,._ n-m-1
bu(jc Sq’;’w = ZZ(})& _yi. )(H"‘;k - "'v;) n-m-1
i=1 k=1
clia - .
A |Sqn, =20 w-w)
i=] k=l
Téng " _ LY
Sq8y =Zi(ym -y ) Sqr* = 8qryy - (Sary,,)
i=l k=l Sqrw
m _ _ n-2
S8 =Zi(y,-* =y ), —w.)
=l k=l
548,,= Z}E(w-k ~wy
=l k=1
Vai Sqayy+ Sqryy = Sqgyy Sqg" = Sqa* + Sqr*

Sanm + Squm = ng&'m
33w + Hlww = S0 Zow

Ta lap

1) Dé kiém dinh gia thiét H: y=0

T — Sqr‘{m
Sqr,,.mgr"®

(dang viét khic cua (2))

Tra bang £, g0y (Bang V - Phu luc)

N&u T 1 >t 4 m thi bac bd H, c6 nghia la c6 anh hudng cua W Ién két qua.

2) Dé kiém dinh gia thiét

Hat Ju= o= .o
R
thi dung Test F,, = =22
mqr

roi tra bang F .o 1.0.ms
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Néu Fu > Flamiam thi bic bo H, , ¢6 nghia 12 ¢6 anh hudng cha A & cdc
muc khic nhau.

Vi vidu trén ta tinh todn duge bang sau day:

Sq SqR Bac tu do mg®
Gitra cac Sqayy = 300501 Sqa® = 66300,1 I mqa® = Sqa*
cap cla A Sqay, = 1079
Sqa,., = 3,872
Bén trong Sqaryy = 798857 Sqr* = 228107 17
cac cap A Sqry, = 4104 mqr® = 13418
Sl = 29,510
Téng Sqgyy = 1099358 Sqg® = Sqa® + Sqr® 18
Sqgve = 5183
SAgae = 33,382
.y Sqt,, . , .
Khidé 7=—=22 =¢,52. Tra bang V clia Phu luc ta cé: fygsar= 2,11
Sqr,, , mgr®

Vay |T1> 2,11 nén ta bic bo gia thiét H ¢6 nghia 1a c6 anh hudng clia w trong
diéu kién A trén 2 cfip 1én muic dinh dudng cin thiét clia c4.
mga®  66300,1

vai F,= = =494>F, . . =445
A mar R 13418 0.95,1;17

Viy ta bdc bo H, ¢6 nghia 1a ¢6 anh hudng cha A trén 2 cép lén mitc dinh
dudng can thiét cla cd.
Bai tdp 6.1. Lap chuong trinh cho m6 hinh phan tich tuong quan loai 1.
T4 chiic dif liéu:
S6 litu cic thi nghiém duge hwu trit trong tép van ban ¢6 tén
‘T_QUAN_1.DAT’ bao gém:
- Dong dau 1a s6 nguyén m chi cap cha A.
- m ddong sau, mbi dong bat ddu 1a s6 nguyén »; sau d6 14 2.n; s6 thuc
chi y, va wy cdch nhau mot khodng tréng.

Chuong trinh:

Program PHAN_TICH_TUONG_QUAN_LOAI 1;
uses CRT ;
const

Mmax = 20 ;

Nmax = 15 ;
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var
Y . W :array[1..Mmax , 1..Nmax] of real ;
Ni : array[1..Nmax] of integer ;
Yi, Wi array[1..Mmax] of real ;
N,m,i,k,kN:integer;
SQRyy , SQRww , SQRyw , T : real ;
DL,F:TEXT;
Alpha , Tk : array[1..5] of reat ;
BEGIN
ClrScr ;
Assign(DL,'T_QUAN_1.DAT") ; { Doc du lieu tu tep van ban }
Reset(DL) ;
readin{DL, m) ;
N:=0;
fori:=1tomdo
begin
read(DL, Ni[i]);
N =N + Ni[i] ;
for k ;= 1 to Ni[i] do
read(DL, Y[i,k] , W[i,k}) ;
readin{DL)
end ;
close(DL) ;
FillChar(Yi, sizeof(Yi) ,0) ; { Tinh cac trung binh cong Yi , Wi}
FillChar(Wi, sizeof(Wi) ,0} ;
fori:=1tomdo
begin
for k := 1 to Ni[i] do
Yi[i] = Yi[i] + Y[i,k] ;
Yi[i] ;= Yi[ilNii] ;
for k .= 1 to Ni[i} do
WIli] .= WI[i] + W[i.k] ;
WIli] := WI[iNi[i] ;
end; {Tinh T}
SQRyy :=0;
SQRww =0 ;
SQRyw =0 ;
fori:=1tomdo
for k := 1 to Ni[i] do
begin
SQRyy := SQRyy + sqr{Y[i,k] - Yi[i]) ;
SQRww = SQRww + sqr{WIi,k} - Wili]) ;
SQRyw = SQRyw + (Y[i,k] - YIlil)*(WIi,k] - Wi[i]}
end ;
KN:=N-m-1;
T := SQRyw * sqrt{kN) / sqrti{SQRyy * SQRww - SQRyw * SQRyw} ;
Assign(F,'BANG_5.TXT") ; { Tra bang V' }



Reset(F) ;
fori:=1to 5 do read(F, Alphal[i]) :
readin(F} :
while NOT SeekEOF(F) do
begin
read(F, k) ;
if k < kN then readin{F)
else
begin
fori:=1to 5 do read(F, Tk[i]) ;
break
end
end ;
Close(F) ;
Fori:=1to5do { Ket luan }
begin
writeIn('Voi.muc y nghia ', Alphali]:6:3 } ;
if abs(T) > TkJi] then
writeln{’- Co anh huong cua W voi cac cap cua A len Y "}
else
writeln('- Khong co anh huong cua W voi cac cap cua A len Y Y
writeln
end ;
Readin ;
END.

Chi y: Trong chuong trinh c6 sé&t dung dit liéu cha Bang V - Phu luc duoc huu
trong 1&p van bin c6 1én ‘BANG_5.TXT’ bao gém 41 dong:
- Déng dau ¢6 5 s6 thuc chi cic gid tri cta « .
- 40 dong sau, méi dong bat ddu 1 s6 nguyén &, sau d6 14 5 s6 thue chi gid trj cla

ham phan ph6i Student +,( o).
6.3. Mo hinh phan tich tuong quan loai 2

1. Dinh nghia: Phan tich dnh hudng clia hai y&u t6 A, B va mot bién tuong
quan W dGi vdi két qua thi nghiém (M6 hinh clia K. C. Peng, 1967).

Diéu tra s6 lidu ta ¢é:

Capcla B: k

Cap clia A: i 1 2 q
1 (Y11, Wqq} (Y12 Wy2) (Ysqr Wig)
2 (Y21, Way) (Y22, Wp3) (Y24, Waq)
m (Yn-m Wmi) (Yrr|2v Wm1) (quv qu)
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2. Mé hinh todn
Xemcicsolitu y, ,i=12,.,.m;
dai lugng ngau nhién.
Y, duge bidu dién dudi dang:
Yi=p+ o+ By + v(wy - %) + Eg.

k=1,2.,., g, la thé hién clia mot

véi w= li i w,
o k=l
Chiing ta can kiém dinh cdc gia thiét sau day:
H: vy = 0, nghia 1a khong c6 anh hudng ctia w trong di¢u ki¢n A v B.
H,: o, =, =..=a,=0,nghia la khong c¢6 anh hudng cia A & cdc cap

trong diéu kién B, w.
Hg: B, =B, = ... = B, =0, nghia la khong c6 dnh hudng clia B & cic cap trong dicu

kién A, w.
3. Thuc hanh
Lap bang tinh todn:
Giai thich Thue hién SQF Bac tif do mg~®
Gilra 2 m—1 Saak
) ) SqaR - SanY + E_S_M mqaR - 248 1
cac budc A Sy m=
_ (Sgayy, +8aryy,)
Sqa gy T S0 gy
Gilta g 2 g-1 Sqb®
o SqbR = Sqbyy + 0w ) t mgb® = =
cac budc B SgrwW a-
_(Sqbyy, + Saryy)
Sabw + 50w
Anh hudng qua lai (Sqry., )2 myg-m-q Sqrh
; R _ _oQryy, R__ MM
A< B Sqr® = Sqryy Sqr,,. mar mq-m-q
Tdng Sqe® = Sqa® + Sqb® + Sar® myg—2
oy a —
Trong dé ¥, :EZ}/,-*,I':L?” :
k=1
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—_— 1 & J—
M :_'Z.kaskzlaq
m i=l

1 &
J_’:_ZZ});'&

L AL ATy |
- 1< —
W, == wii=1m;
k=l
1 L)
i __Zwm:k =Lg
m i=1
I &
ﬁ?:_zzwik
qm o 0

mof

85 =2 D Ya =Y~ Yi + Y)Wy —W, —w, +w)

i=l k=1

Sqr,,, = ii(“’& -W _‘_"":"';.,)2

m ——— —
Sqayy = qz (Y; - Y )2

i=1
Sqbyy =m i(ﬁ-ﬁ?“)?
k=1
1) Kiém dinh gia thiét H: y = 0

Neu  Test |T| = 159l _ > ! img-m-g 1l bac b H (Béng V - Phu luc).
Sqr,, .mqr®
2) Kiém dinh gia thi€t H, : @, =0y, = .. =0t = 0

R
Néu Test Fr==>F . o0 thl bic bd Hy, (Bang IX - Phu luc).
mqr
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3) Kiém dinh gid thiét Hy: p, = B, = ... = B, =0.

R

o . _ mgb
Néu Test Fg= => P imama

myqr

thi bac bé H (Bing IX - Phu luc).

Vi du 6.3: Cin nghién citu sy tang trong clia vat nuodi phu thude vao tudi tic,
ch& d¢ thire an va trong lugng ban dau nhur thé néo.

- Tudi tic (yeu 16 A) = 4 cap tudi, nghia la m = 4.

- Ché& d¢ thic an (yéu t6 B) = 6 cap thic an, nghiala ¢ = 6.

- Trong tugng ban ddu (w) , trong lugng hién tai (y).

Ta cé bang s06 liéu:

Bdng 6.1
Cédpcia B: k
i 1 2 3 4 5 6
1 (2,8; 50) {1,9; 49) {0,8; 51) (0,5; 50} {2,1; 50} (C,9:; 50)
2 (3,0; 51) (5,4; 53) (2,8; 53) (1,0; 50) {0,5:; 48) (1,1; 48)
3 (4,5; 52) (C,9; 47) (1,9; 51) {0,1; 49) (3,2; 52) (3.2; 52)
4 (2,3; 48) (0,2; 45) (3,3; 53) 0,6; 48) (2,2; 50) (2,8: 50)
Tinh toin Bdng 6.2
Sq° Bac ty do mq®
Giira cac cap A Sqga® = 3,253 3 mga® = 1,084
Gilra cac cap B Sqb® = 15,827 5 mab® = 3,165
Qua lai Ae=B Sqr® = 2,255 14 mqga® = 0,161
Sqr‘t’m

Sqry, = 38,40; Sqr,,., = 57,7 = T=

=1260

Sqr,,.mqr®

Tra bang t49s.:4 = 2,14 vay | T | > 2,14 nén ta bac bo H, nghia 1a ¢ anh
hudng cha trong lugng ban ddu trong diéu kién wéi tic, ché do thic 4n va trong

lugng dang xét vdi muc ¥ nghia a = 5%.

F. = mga® 1084
A 0,161

R
mqgr

cla tudi tac 1én trong luong véi mic ¥ nghia 5%.

Fo o= mgb® 3165
B = R
mqr 0,161

= 6,73 > 8,34 = Fy o5, NéN bac bd H,, nghia 12 ¢6 anh huong

=19,65> 296 = Fy455,, NN bdc bd Hg, nghia 1A ¢6 anh

hudng cba ché do thite dn 1én trong lugng véi mie ¥ nghia 5%.
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Bai tdp 6.2. Lap chuong trinh cho mo hinh phan tich tuong quan loai 2.

T6 chite dit liéu:

Cic s6 liéu diéu tra dugec lwu trit trong tép van bin cé tén
‘T_QUAN_2.DAT’ bao gdm:

- Dong déu la s6 nguyén m chi cip cla A va s6 nguyén ¢ chi cdp clia B.

- m dong sau, mdi dong cé 2.4 s6 thyc chi y;, vd w, cach nhau mot khoang

trong.

Chuong trinh:

Program PHAN_TICH_TUONG_QUAN_LOAI| 2
uses CRT;
const
Mmax = 20 ;
Qmax = 25 ;
var
Y, W array[1..Mmax, 1..Qmax] of real ;
Yi, Wi array[1..Mmax] of real ;
Yk, Wk : array[1..Qmax] of real ;
n.m,q,i,k, k1,k2:integer;
SarYY, Sqriww, SqrYW, SqaYY, SqaWw, SqaYW, SgbYY, SqbWw,
SgbYW ,
SgaR, SgbR, SqrR, mgaR, mgbR, mgrR, YN, WN , T, FA , FB : real :
DL,F:TEXT;
Alpha, Tk : array[1..5] of real ;
DK1 : array[1..24] of integer :
FO5 , FO1: array[1..24] of real ;
Ts,Ms :real;

BEGIN
ClrScr;
Assign(DL,'T_QUAN_2.DATY ; { Doc du lieu tu tep van ban }
Reset(DL) ;
readin(DL, m, q) ;
fori:=1tomdo
begin
fork:=1toqdo
read(DL, Y[i,k], W[i,k]) ;
readin{DL)
end ;
close(DL} ;
YN:=0;
WN:=0;
FillChar(Yi, sizeof(Yi} ,0) ; { Tinh cac trung binh cong Yi, Wi}
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FiiChar(Wi, sizeof(Wi} ,0} ;
fori:=1tomdo
begin
fork:=1tcqdo
begin
Yi[i] ;= Yi[i] + Y[i,k} ;
WI[i] := Wili] + WIi.k]
end ;
Yili] := Yili{q ;
WI[i] := Wi[i)/q ;
YN = YN+ Yifi] ;
WN = WN + Wili] ;
end ;
YN :=YN/m ;
WN = WN/m ;
FillChar(Yk, sizeof(Yk} ,0) ; { Tinh cac trung binh cong Yk , Wk }
FillChar(Wk, sizeof(Wk) ,0} ;
fork:=1toqgdo
begin
fori:=1tomdo
begin
Ykik] := YK[K] + Y[i,k] ;
Wk[k] := WK[K] + WI[i.k]
end ;
Yk[k] := Yk{k}/im ;
WK[K] := Wk[k]}/m
end :
SQRyy :=0;
SQRww =0 ;
SQRyw =0 ;
fori:=1tomdo
fork:=1togdo
begin
SQRyy := SQRyy + sagr(Y[i,k] - Yi[i] - YK[K] + YN} ;
SQRww = SQRww + sqr(W[i k] - Wi[i] - WK[k] + WN) ;
SQRyw = SQRyw + (Y[i,k] -Yi[i] -YK[K] +YN) * (WI[i,k] -WIi[i] -WK[k] +WN)
end ;
SgaYY =0;
SqaWW =0 ;
SgqaYW:=0;
fori:=1tomdo
begin
SqaYY = SgaYY + sqr(Yi[i] - YN} ;
SqaWW = SqaWW + sqr(Wili] - WN) ;
Sqa¥YW = Sga¥YW + (Yifi] - YN) ™ (Wi[i] - WN)
end ;



SqaYY := SqaYY/q;
SqaWW = SqaWWw/q ;
Sqa¥YW = SqaYW/q ;

SgbYY =0
SqgbWwW =0 ;
SgbYW =0 ;
fork:=1togdo
begin
SgbYY := SgbYY + sqr{Yk[k] - YN) :
SgbWW := SqgbWW + sqr(Wk[k] - WN) ;
SgbYW := SgbYW + (Yk{k] - YN) * (Wk[k] - WN)
end ;
SqbYY := SgbYY/m ;
SgbWW = SqgbWW/im ;
SgbYW ;= SgbYW/m ;

SqaR = SgaYY + sgr{SqrYW)/SarWw - sqr(SgqaYW + SqrYW)/(SqgaWw +
Sgrww) ;

mgaR := SqaR/(m-1} :

SgbR = SgbYY + sqr(SarYW)/SqrWw - sqr(SgbYW + SqrYW)/(SgbWW +
SqrwWW) ; mgbR = SqbRAg-1) :

SarR = SarYY - sqr{SqrYW)/Sqrww ;

kZ2:=m*'qg-m-q;

mqgrR := SqrR/k2 ;

T := abs{SqrYW) / sqrt{Sqgr'wWW*mqgrR) ;

Assign(F,'BANG_5.TXT") ; {Trabang V}
Reset{F) ;
fori:=11to 5 do read(F, Alphafi]) ;
readin(F) ;
while NOT SeekEOF(F) do
begin
read(F , k) :
if k < k2 then readIn(F)
else
begin
fori:= 1to 5 do read(F, Tk[i]} ;
break
end
end ;
Close(F) ;
Fori=1to5do { Ketluan H}
begin
writeln("Voi muc y nghia ', Alpha[i}:6:3) ;
if T > Tk[i] then
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writeln(’- Co anh huong cua W trong dieu kiecn AvaBlenY ')
else
writeln('- Khong co anh huong cua W trong dieu kien AvaBlen Y ') ;
writeln
end ;

FA =mgaR/ mgrR ;
ki=m-1;
Assign(F, 'BANG_9.TXT" ;
Reset(F) ; { Doc du lieu tu Bang IX Phu luc }
for k ;= 1 to 24 do read(F, DK1[k]} ;
readin(F) ;
while NOT SeekEOF(F} do
begin
read(F, k) ;
if kK < k2 then
begin readin(F) ; readIn(F} end
else
begin
fori:=1to 24 do read(F, FO5[i]) ;
readin(F) ;
fori:=1to 24 do read(F, FO1[i]};
readin(F) ;
close(F) ;
break
end
end;
k=2,
while k1 > DK1[k] do inc(k} ;
Ts := FO5[k-1] + (k1 - DK1[k-1])*(F05[k] - FO5[k-1]¥(DK1[K] - DK1ik-1]) ;
Ms = FO1[k-1] + (k1 - DK1[k-1])*(FO1{k] - FO1[k-1D)/DK1[k] - DK1{k-1]) ;
{ Ket luan HA }
if FA > Ts then
writeln('-Co anh huchg cua A o cac cap trong dieu kien B voi do tin cay 0.95!')
else
writeln(’-Khong co anh huong cua A o cac cap trong dieu kien B  +
"voi do tincay 0.951 ;
if FA > Ms then
writeln(- Co anh huong cua A o cac cap trong dieu kien B voi do tincay 0.99 1)
else
writeln(’- Khong co anh huong cua A o cac cap trong dieu kien B ' +
'voi do tin cay 0.99 1) ;
FB:=mgbR/ mqrR ;
k1:=q-1;
k:=2;
while k1 > DK1[k] do inc(k) ;



Ts == FO5[k-1] + (k1 - DK1[k-1])*(FO5[K] - FOS[k-1])/(DK1[K] - DK1{k-1]) ;
Ms = FO1[k-1] + (k1 - DK1[k-1])*(FO1[K] - FO1[k-1])/(DK1[K] - DK1[k-1]) :
{ Ket luan HB }
if FB > Ts then
wiiteln(- Co anh huong cua B o cac cap trong dieu kien A voi do tin cay 0.951)
else
writeIn('- Khong co anh huoeng cua B o cac cap trong dieu kien A’ +
‘voidotincay 0.95!") ;
if FB > Ms then
writeln{’- Co anh huong cua B o cac cap trong dieu kien A voi do tin cay 0.99 I
else
writeln('- Khong co anh huong cua B o cac cap trong dieu kien A * +
‘voi do tin cay 0.99 1 ;
Readln :
END.

Clui y: Trong chuong trinh ¢6 sir dung dif liéu cla hai bang. Béng V - Phu luc
duoc luu trong tép van ban ¢6 tén ‘BANG_S.TXT’ bao gém 41 dong:

- Dong dau c6 5 s6 thue chi cde gid tri ca « .

- 40 dong sau, mdi dong bét ddu Ia s6 nguyén k, sau dé 13 5 56 thue chi gid 1rj cha
ham phin phdi Student tk{a).

S6 litu cha Bing IX trong Phu luc, duoe luu trong tép vin ban ¢d tén
‘BANG_9.TXT’ bao gbm;

- - Dong ddu gom 24 s6 nguyén chi cdc gid i ciia k1.

- 104 dong sau 1a céc gid uj cla him phan phoi Fischer. M6i gia tri ca 2 tuong
ing vdi hai dong, dong trén bét diu 13 s6 nguyén &2 sau dé Ia 24 gid tri cla ham F,
con dong dudi 1a 24 gid tri cha ham F,, .

6.4. M6 hinh phan tich twong quan loai 3

1. Dinh nghia: Hai yéu t6 dnh hudng A va B : hai bién twong quan W, Z .

Dicu tra s6 liéu dudi dang bang :

Cép cda B: (k)
Cdpcia A (i) 1 2 q
1 (}’“,W”,Z]]) (V2w 2,) (ywvwiqszm)
2 (Yo, Was2y) wiy,2,) (yzq’wzqazzq)
(yml!wml!zml) (ymziwn2’zm2) b (qu’wmq'lzm,r)
m
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2. M¢6 hinh todn
Xem céc s6 liéu y, nhu 1a thé hién cia dai lugng ngdu nhién sau day:

Yik= p'"' & + Bk +Yl(wik' ﬂ’)"‘}’z(zm ";)"'E;k

: 1 &y
véi W= D W
n*

1&g

z= -ZZZ.*

By k=l

—_ 1l
J/.&—gg)hk

— 1
W.kz_zwm
m

i=1

- 1
2y =“§ ,Zik
=

n=mgq
Vién dé dat ra la:

- Cé anh hudng clia W ciing nhu Z hay khong véi céc cdp ciia A va B dén
két qua thuc nghiém.

- C6 anh hudng cha A ciing nhu B véi cdc cip hay khong lén két qua thuc
nghiém.

Khi d6 ta cin kiém dinh cdc gia thiét:

Hy:v =0 ;H;:v,=0
va Hy,:0y=..=0,=0 ;Hg:p,=...=3,=0
Ta lap bang tinh todn:
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Tinh SQF Béc ty do SQF mq~®
Gilra Sqa = Sqayy +7,5a5.y + 7,541, m-1 mga® Sqa*
céc busc A <A g S m-
-, \(Sqr\'w + Squ\'w) m-1
- ?;M{Sqr\';/_ + Sqa‘.';f,)
Giua quk =3qby, + :Y-| SQryy + 'fqurw ¢-1 mqb“ — _S_('ll_)_li
cac budc B -7, ”“(Sqr,.w +Sqbyy) q-1
- ?2“”(5(11}7. +35qb,;, )
Anh hu‘fj'ng Sqrl = Saryy + ,Sqry + ToSaqryy| M4 M4 1 mgr® = Sqr*
qua lai mq-m-q-1.
Téng Sqg® = Sqa® + Sgb* + Sqr* mg—3

Trong dé:

- Sry vy - S4tz7 - Sary 7 Sahy 7
= 7
Sqryw -Sqrpy - (SquZ)

i 841y, Sdrww —Sdryw Sar,,

"2 Syr Sqr, —{Sqr )2

Wy iy Mo

m ¢ - - - — - -
Saryyy = i}:_l kél [(yik “Yi Yk Y)W - Wi -wk o+ w_,)]

m g - - - -
Saryz = Ei kz=1 [(yik TYLTYk Y.z 4 -

7y 2]

G Sty + Sy w NSdtz7 + Sqa77) — (Saryw + 892y 7 }S4rwz + Sawz)

T2

- 3
(Saryyyy + Sqyw MBarzz +Sadzz) - (Sary 7 + Sqayz)

u, _ Bdfyz 568 vy WSrww + S0awy )~ 89ty w + 592 yw HSdrgyz +5qa g7 )

i

(Saryyy + S sy XStz +Sadz7)— (Saryyz, + Saawz)

_ Sdryy, + S4byw XSaryy +3aby, ) — (Sdryz +5qbyy )Sary g + Sabyy)

~Hy
]

(Sqryywy + Sabyyw J(Sqrzz + Sqbz7 ) — (Saryy7 + Sqbyyy %

_ (5qryz +5aby7 )(Sqry gy +Sabyrgy )= (Sqryyy +Sabyyy MSaryyz + 54Dy )

(Saryyyy +S4byyy NSarz7 +Sab 7 )= (Saryy +Sabyy7 )

W, — w_)

H Hl

2z
Vol Sqa,, = qZ(y,_ - 3?_) s Sqayy = GZ()T“ y.
=1 t=1
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Sqry,., = ZZ(Wik ‘”Wi —Wk +W)2
SquZ :ZZ(W“( —Wi "_w-_k +W")(Zik —Zi _zk +2)

Sqayz =ad 0~y oo -2) . Sqawew = a3 (w;

i=l =1

Saawz =43 (v, ~w fo -2 . Saazz=q3 (-2
1=]

i=1

Sabyy =mY (7r -5 P+ Sabyw =m> 5 -5 vy - )
k=1 k=]

2

M=

Sabyz =mY (5 -5 N -2.) . Sqbww =m>(y - )
k=l k=1

Sqbyz =m > (wy —w Jzx -2 ). Sabgg =m 3y -2
k=1 k=1

Khi dé:
1) Boi véi gia thiét H, : v, =0
ta lﬁp Tl _ | Sqr, Sar,, — Sqry, -Sqr,,, | :
VISar, Sqr,, —(Sary, ) 15qr,, mar

NEuIT| 1>t o, mymg thibde bO Hy t, o 1oy (tra Bang V vdi o hai phia).

2) Boi véi giathiét H, : y, =0
_ | Sqry, .Sqry.y, —Sqry,, Sqry, |
, =
\/[Sqrww Sqr,, —(Sqty,, )? 15qryy, mgr “

NEU | T, | > ., st thi bic bd H,.

ta lap T

3)yDéivGigiathiét H,:o,=..=¢,=0
HB:BI='":BQ=0
R R
alap  Fo=28_p - b
mqr mgr

Néu  FA>Fi g 1img-meq- thi bdc bo Hy.
Néu  Fg>F, 4. 1:mg-m-q.1 thi bic bo H.
Nguoc lai thi chdp nhin H,, Hg v6i mtc ¢ nghia o.
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Bai tdp 6.3. Lap chuong trinh cho mo hinh phan tich tuong quan loai 3.

T6 chiic dit lidu:

Cic s lieu diéu tra duge luu trf trong tp van ban cé tén
‘T_QUAN_3.DAT’ bao gém:

- Dong dau la 56 nguyén m chi cdp clia A va s& nguyén q chi cip cia B.

- m dong sau, moi dong ¢é 3.¢ s6 thuc chi y,, w, va z, cich nhau mét
khoang tréng.

Chuong trinh:

Program PHAN_TICH_TUONG_QUAN_LOAI_3:
uses CRT ;
const
Mmax = 15 ;
Qmax = 20 ;
var
Y, W, Z:array[1..Mmax , 1..Qmax) of real ;
Yi, Wi, Zi: array[1.. Mmax] of real ;
Yk, Wk, Zk : array[1..Qmax] of real ;
m,q,i,k,k1,k2: integer;
SarYY, SarWw, SqrZZ, SqrYW, SarYZ , SqrwWZ , SqaYY, SqaWw, SqaZZ :

real ;
SqaYW, SqaYZ , SqaWZ, SgbYY, SqbWW, SqbZZ : real ;
SgbYW , SgbYZ , SqbWZ : real ;
gama_1, gama_2, gama_Ha1, gama_Ha2 , gama_Hb1, gama_Hb2 : real
SqaR, SgbR, SgrR, mgaR, mgbR, marR, YN, WN ,ZN ., T1,T2 FA,FB:
real ;

DL, F:TEXT;
Alpha , Tk : array[1..5] of real ;
DK1 : array[1..24] of integer ;
FO5, FO1: array[1..24] of real ;
Ts , Ms:real ;
BEGIN

CirSer ;
Assign(DL,'T_QUAN_3.DAT") ; { Doc du lieu tu tep van ban }
Reset(DL) ;
readin(DL.,, m, @) ;
fori:=1tomdo

begin

fork:=1toqdo

read(DL, Y[i.k], W[i,k], Z[i,k])

readin(DL)

end ;
close(DL) ;
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YN:=0;
WN:=0:
FillChar(Yi, sizeof(Yi) ,0) ; { Tinh cac trung binh cong Yi, Wi, Zi}
FillChar(Wi, sizeof(Wi) ,0) ;
FillChar{Zi, sizeof(Zi) ,0) ;
fori:=1tomdo
begin
fork:=1toqdo
begin
Yifi] ;= Yi[i] + Y[i k] ;
WIli] .= WIi] + W[i,K] ;
Zi[i] := Zi[i] + Z[i,k]
end ;
Yi[i] := Yi[i)/q ;
Wi[il == Wilil/q ;
Zi[i] := Zi[i)fq ;
YN:=YN+YI[],;
WN = WN + Wi[i] ;
ZN = 2Zn + Zi[i}
end ;
YN := YN/m;
WN ;= WN/m ;
ZN :=ZN/m ;
FillChar(Yk, sizeof(Yk) ,0}; { Tinh cac trung binh cong Yk, Wk, Zk }
FillChar(Wk, sizeof(Wk) ,0) ;
FillChar(Zk, sizeof(Zk) ,0) ;
fork .= 1toqgdo

begin
fori:=1tomdo
begin

Yk[k] := YK[K] + Y[i,k] ;
Wk[K] := Wk{k] + WIi,k] ;
ZKk[K] := ZKk[k] + Z[i,k]
end ;
YK[K] == Yk[k]}/m ;
WEK[K] := WK[k}/m ;
ZKk[Kk] := ZKk[k}/m

end ;
SarYY :=0;
SgrWw =0 ;
SqrZZ =0 ;
SqryW =0,
SqrYyZ =0
SqrwWZ :=0;

fori:=t1tomdo



fork:=1toqdo
begin
3qrYY = SarYY + sqr(Y[i,k] - YI[i] - Yk[K] + YN) ;
SqrWww ;= SqrwWW + sqr(W/[i k] - Wi[i] - WK[k] + WN) ;
SqrZZ = SqrZZ + sqr(Z[i k] - Zi[i] - Zk[k] + ZN) ;
SarYW = SarYW + (Y[i K]-Yi[i]-Yk[K]+YN)* (Wi, k]-WIi[[-WK[K]+WN) ;
SarYZ := SqrYZ + (Y[i,k]-Yi[i]- Yk[K]+YN)*(Z[i,k]-Zi[i}|-Zk[K]+ZN}) ;
SqrwZ = SqrwZ + (Wi K]-WIli]-WK[K[+WNY*(Z[i k]-Zi[i]-ZK[K]+ZN)
end ;
SqaYY =0;
SqaWww =0,
SqaZZ =0;
SqaYW = 0;
Sga¥YZ :=0;
SqaWz =0
fori:=1tomdo
begin
SqaYY := SgaYY + sqr(Yi[i] - YN} :
SqaWW ;= SqaWW + sqr(Wi[i] - WN) :
SqalZ = SqaZZ + sqr(Zi[i] - ZN) :
Sqa¥YW (= SgaYW + (Yi[i] - YN)*(Wili] - WN) ;
Sqa¥Z := Sqa¥YZ + (Yi[i] - YN)*(Zi[i} - ZN) ;
SqaWZ := SqaWZ + (Wi[i] - WN)*(Zi[i] - ZN)
end ;
SqaYY = SqaYYiq;
SqaWWw = SqaWW/q ;
SqaZZ ;= SqaZZiq:
SqaYW = SqaYW/q ;
SqaYZ = Sqa¥YZ/q;
SqaWZ ;= SqaWZz/q ;

SgbYY =0;
SgbWW =0 ;
SqbZZ =0 ;
SgbYW =0 ;
SghYZ =0
SqbWZ := 0 ;
fork := 1toqdo
begin
SgbYY := SgbYY + sqr(Yk[k] - YN) ;
SgbWW ;= SqghWW + sqr{WkIk] - WN) ;
SqbZZ = SgbZZ + sqr{ZKk[K] - ZN) ;
SgbYW = SqbYW + (YK[Kk] - YN)*(Wk[k] - WN) ;
SqbYZ := Sqb¥YZ + (Yk[K] - YNY*(Zk[k] - ZN) ;
SqbWZ 1= SqbWZ + (Wk[k] - WN)Y*(ZKIK] - ZN) ;
end ;



SqgbYY = SgbYY/m ;
SqbWW = SgbWW/m :
SqbZZ ;= SgbZZ/m ;
SgbYW = SgbYW/m ;
SqbYZ := SqbYZ/m ;
SqbWZ ;= SgbWZ/im ;
{ Tinh cac Gama }
Ms = Sqr'WW * SqrZZ - sqr(SqrZZ) ;
gama_1 = (SarYW*SqrZZ - SqrYZ*SqrwZ)/Ms ;
gama_2 = (SqrYZ*'SgrWw - SqrYW*SqrwWZ)/Ms ;
Ms := (SqrWW + SqaWW)*(SqrZZ + SqaZZ) - sqr{SqrWZ + SqaW?2) ;
gama_Ha1 = ((SqrYW+SgaYW)*(SqrZZ+SqaZZ) -

(SqrYW+SqaYZ)"(SqrWZ+SqaWZ))iMs ;
gama_Ha2 := ((SqrYZ+SqaYZ)*(SqrWw+SgaWw) -

(SQrYyW+SqaYW)*(SqrwZ+SqaWZ))/Ms :
Ms = (SqQrWW + SqbWW)*(SqrZZ + SqbZZ) - sqr(SqrwZ + SqbW?2) ;
gama_Hb1 ;= ((SqrYZ+SgbYW)*(SqrZZ+SqbZ2) -

(SarYZ+SgbYZ)*(SqrWZ+SqbW2Z))/Ms :
gama_Hb2 := ((SqrYZ+SqbYZ}*(SqrWW+SgbWW) -

(SarYW+SqbYW)*(SqrwZ+SqbWZ))/Ms ;
{ Tinh cac Sgrva mgR }
SqaR ;= SgaYY + gama_1"* SqrYW + gama_2 " SqrYZ
- gama_Ha1 * (SqrYW + SqaYW) - gama_Ha2 * (SqrYZ +
SqaYZ) ;
magaR := SqaR/(m-1) ;
SQbR := SgbYY + gama_1 * SqrYW + gama_2 * SqrYZ
- gama_Hb1 * (SqrYW + SqbYW) - gama_Hb2 * (SqrYZ + SgbYZ)

mgbR ;= SqbR/{g-1) ;

SarR = SarYY + gama_1 * SqrYW + gama_2 * SqrYZ ;
kZ2:=m'q-m-q-1;

marR = SqrR/k2 ;

Ms := sqri{(SarWW * SqrZZ - sqr(SqrwZ)} * SqrZZ * mqrR) ;

Ts .= abs(SqrYZ * SqrwWw - SqrYZ * SqrwzZ ) ;

T1:=Ts/Ms ;

Ms = sqrt({(SqrWwW * SqrZZ - sqr(Sqrwz)) * SqrWwW * marR) :

T2 :=Ts/Ms ;

Assign(F,'BANG_5.TXT" ; {Trabang V - Phu luc }
Reset(F) ;

fori:=1to 5 do read(F, Alphali]) ;

readIn(F) :
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while NOT SeekEOF(F) do
begin
read(F , k) ;
if k < k2 then readIn(F)
else
begin
fori:=1to 5 do read(F, TK[i]) ;
break
end
end ;
Close(F);
Fori:=1to5do { Ket luan H1}
begin
writeln('Voi muc y nghia ', Alpha[i:6:3 ) ;
if T1 > Tk[i] then
writeln(’- Co anh huong cua W voi cac cap cua Ava B
den ket qua thuc nghiem )
else
writeln(’- Khong co anh huong cua W voi cac cap cua Ava B
den ket qua thuc nghiem ) ;
writeln
end;
Fori:=1to5do { Ket luan H2 }
begin
writeln{"Voi muc y nghia ', Alpha[i]:6:3 ) ;
if T2 > Tk]i] then
writeln{’- Co anh huong cua Z voi cac cap cau Ava B
den ket qua thuc nghiem )
else
writeln('- Khong co anh huong cua Z voi cac cap cua A va B
den ket qua thuc nghiem ") ;-
writeln
end;
FA:=mgaR/mqR ;
FB:=mgbR/mqgrR :
ki=m-1;
Assign(F, 'BANG_8.TXT") ;
Reset(F) ; { Doc du lieu tu Bang IX Phu luc }
for k := 1 to 24 do read(F, DK1[k]) :
readin(F} ;
while NOT SeekEOF(F) do
begin
read(F, k) ;
if k < k2 then
begin readin{F) ; readin(F) end
else
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begin
fori:=1to 24 do read(F, FO5[i]) ;
readIn(F) ;
fori.= 1to 24 do read(F, FO1[i]};
readin{F) ;
close(F) ;
break
end
end ;
k:=2;
while k1 > DK1[k] do inc(k) ;
Ts := FO5[k-1] + (k1 - DK1[k-1])*(FO5[k] - FO5[k-11)/(DK1{k] - DK1[k-1]) ;
Ms := FO1[k-1] + (k1 - DK1{k-1])*(FO1[k] - FO1[k-1)/(DK1[k] - DK1[k-1]) ;
{ Ket luan HA'}
if FA > Ts then
writeln{'- Co anh huong cua A o cac cap len ket qua thuc nghiem
voi do tin cay 0.95 ")
else
writeln('- Khong co anh huong cua A o cac cap len ket qua thuc nghiem
voi do tincay 0.95 1) ;
if FA > Ms then
writeln{’- Co anh huong cua A o cac cap len ket qua thuc nghiem
voi do tin cay 0.99 ')
else
writeln("- Khong co anh huong cua A o cac cap len ket qua thuc nghiem
voi do tin cay 0.99 1) ;
k1:=q-1,;
=2,
while k1 > DK1[k] do inc(k) ;
Ts := FO5[k-1] + (k1 - DK1[k-1])*(F05{k] - FO5[k-11)/(DK1{k] - DK1[k-1]) ;
Ms = FO1[k-1] + (k1 - DK1[k-1])*(FO1[k] - FO1[k-11)/DK1[K] - DK1[k-1]) ;
{ Ketiuan HB }
if FB > Ts then
writeln(- Co anh huong cua B o cac cap len ket qua thuc nghiem
voi do tin cay 0.95 1)
else
writeln{'- Khong co anh huong cua B o cac cap len ket qua thuc nghiem
voi do tin cay 0.95 1) ;
if FB > Ms then
writeIn{'- Co anh huong cua B o cac cap len ket qua thuc nghiem
voi do tin cay 0.99 |)
else
writeln(’- Khong co anh huong cua B o cac cap len ket qua thuc nghiem
voi do tin cay 0.99 V') ;
Readin :
END.
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Clui y: Trong chuong trinh ¢6 sit dung di ligu clia hai bang. Bang V - Phu luc
dugc luu trong 1€p van ban cé tén ‘BANG_5.TXT’ bao gém 41 dong:

- Dong dau ¢6 5 s thuc chi cdc gi tri cla .

- 40 dong sau, moi dong bét ddu 1 s6 nguyén &, sau dé 13 5 s6 thuc chi gid tri cla
ham phan phéi Student 1,( o).

S6 lieu cba Biang IX trong Phu luc, duge luu trong (¢p van ban ¢o tén
‘BANG_9,TXT’ buo gém:

- Dong dau gom 24 s6 nguyen chi cic gid tri cha k1.

- 104 dong sau 1a cdc gid i clia ham phan ph6i Fischer. M3i gid tri cia 42 turong
Ung vdi hai dong, dong trén bit ddu 1a s6 nguyén 42 sau dé 13 24 gia (ri cia ham F;
con dong dudi 1a 24 gid tri cla ham F,, .
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Chuong 7
PHUONG PHAP DANH GIA
TRONG SO CAC THANH PHAN CUA HE

7.1. Dat bai toan

Khi nghién ciiu cic hé sinh thdi, mot vin dé dat ra trude tién la trong rat
nhiéu thanh phan ¢4u tao nén hé ta nén chon thanh phén nao va bd qua thanh phin
nxo. Do d6 nay sinh bai todn sau day:

Cén danh gid mdc do déng gép cha cdc thanh phdn vao he, hay 1a trong s6
chia cdc thanh phan déi véi hé. Tir d6 dan dén viée rit gon cdc thanh phén va rit
gon céac thi nghiém cén thyce hién khi ti€n hanh nghién cuu.

Vin dé ndy d duge Orloci trinh bay trong {11]). Ching t6i da dp dung dé
ddnh gia cdc h¢ di truyén & Vién nghién citu bo sita Dummerstrorf (CHLB Diic)
vi hudng din mot s6 luan 4n tién si vé nhan ching hoc tai Trudng PHQG Hi Noi
(xem {2], [3], [10]). Sau day la n6i dung co ban cta phuong phép do.

7.2. Phuong phap

1. B tri thi nghiém
Xé&t mot heé sinh théi gom v bién (bién trang thai, ngoai sinh va diéu khicn),
didu tra s& liéu trén hé sinh thdi d6 bing cdch thu thap hoic 1am thi nghiém. Mébi
thi nghiém thuc hién trén toan bo hé sinh thdi ta dugc mot véc to sd ligu v thanh
phan:
X= (X%, ... X),i=1,2..,N

Khi d6 v6i N thi nghiém ta ¢6 bang s liéu sau:

Bang 1:
Xll XI! Xl\l
X21 XZZ XIN
le Xv2 XVN

Bai todn dit ra 1a trong v bién d6, ta cén xdc dinh vai trd dong gdp cla timg
bien di v6i toan he, nghia 13 xét trong s& cla méi bién. Khi d6 ta c6 the tién hanh
theo mo hinh toan hoc nhu sau.
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2. M6 hinh toan hoc

Budc I: Phén loai v bién thanh cdc nhém bi€n ho hang gin giti véi nhau theo
phuong phap phéan loai trinh bay trong mo hinh cdu tric (Chuong 3 trong [3]).
Chang han, phan thanh K nhém.

Buse 2. Trong timg nhém ¢6 mét s6 bién nhit dinh, chang han m bién. Khi
do6 ta rut ra tap 6 liéu clia m bién d6 tuong tng v6i N thi nghiém, ta c6:

Bang 2:
X, X, v X
X, X, o X
X X., X

Buoe 2.1

Tinh E;:%gxﬁ j=1,2,.m

A= (Aij): (in ”‘ij) J=1,..m
i=1,.,N
va tinh ma tran hé s@ tuong quan

h=12. . mvaj=12.m

T

v (1032
50 =z[““;”) ] J=02 m

Néu S =max|S®| thidanh dau biénm, .

Buoc 2.1
Thuc hién twong ty cho dén budc thit / ta tinh ma tran:
(-1 (-1
Y, r.
(0 _ [ _ -1y _ by, Tjmy
R = (rhi )“ Thj D
my_my.y
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Breae 2.m
Khi dén bude cudi ciing ndy ta tinh trong s6 cua moi bi¢n trong m bién nhu
sau:

P, ¢hinh la xde sullt (trong s6 twong ddi cua bien [ déng gop vio nhém con m
bicn).

Bude 3: Trong moéi nhém ta chon bién ¢é trong s cuo nhat va bo di nhiing
bién ¢d trong $6 thap hon. Cudi cliing ta nhin duge K bién chinh déng gop vao hé.

Chit y:

1) Qua 3 budc trén ta duge K bién chinh dong gép vao hé. Mat khdc ta cling
cd thé 1am ngay tir ddu.

2) Bd qua bude 1, tién hinh ngay bude 2. Tir bude 2.1 dén bude cudl cung la 2.m
vil ta bo qua nhitng bién ¢d rong s bé tuy ¥ theo mong mudn cua nha nghién cthu.

3} Néu thue hicén ci 3 bude thi ¢6 wu diém 13 ta loai bd dugc nhimg bién
trung nhau, hay nér mét cich khdc 1a sy khic nhau khong c6 ¥ nghia.

7.3. Vidu ap dung

Nghién ciiu 6 méi trudng cling cho mot ning sudt sita bo. Mdi méi trudng ta
x¢ét 5 bién va nhin duge bang s6 licu sau:

Bien Méi trudang
1 2 3 4 5 6
LEM 449 398 457 318 390 411
KM 256 220 259 221 215 223
NT 8.8 5.1 7.7 4,7 4,8 4.8
LT2 995 699 914 769 677 736
NT2 568 388 527 417 373 400

m

) Chii y: Theo tinh tin ddy divthi 8! = m vivay day ciing Ia ding thifc ¢C kiém ira qui trinh
P

Linh todn cé didng hay khong.
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Thire hién qua 3 bude ta thu duge két qua trong s6 clia timg bién trong T
bién nhur sau: '
P = 0,0001 := P,
Pyy =0,9482:=P,
Pyr =00122 =P,
P =0,0027 :=P,
Py, =0,0368 =P,
Vay néu loai bd nhiing bién cé xdc suit bé thi ¢6 thé 14y tlr bién thir 2 dén §;
bO qua bi¢n 1. Co thé bd bién | va bién 4 thi hé con lai ba bién 2, 3, 5 tuy thude
suf ¢4n thi¢t nghién citu cha nha sinh thai hoc.

7.4. Ap dung dé rit gon so thi nghiém hoac hé sinh thdi

1. Néu trong bang s6 liéu | ta ldy cdc hang 1A cdc thi nghiém va cdc cot 1a
cdc bien thanh phan cita hé thi khong gian ciia hé sé gbém cdc bién thanh phén,
con cdce thi nghiém duoc xem nhy 14 cdc thé hi¢n ciia h¢ (thanh phan trong mé
hinh 7.2). Khi d6, dp dung phttong phdp tuong ty ta nhan duge xdc suat déng gép
vio h¢ cia moi thi nghiém. Va 1ir d6 ta ¢6 thé loai bd nhitng thi nghiém ¢4 vai tro
qud b doi véi hé dang xét, con lai M thi nghiem dé xét.

2. Thuc hanh

- Thuc hién cdc thi nghiém nhu bang 1 (chuyén vi ctia bang 1).

- Ap dung 3 budc hodc 2 budc tuy thude nhi chuyén mon.

- Xay duyng thém thi nghiém néu thay chua d.

- Kéthop ca 2 muc 7.2 va 7.4.

Clit y:

1) C6 thé thay viée lam thi nghiém bing viéc diéu tra hé sinh thai nhiéu dot.

2} Sau khi d3 dp dung phuong phdp 7.2 va 7.4 ta chuyén sang dinh gid va

tim h¢ sinh thdi 61 vu (Chuong 4 trong [3]) hodc theo cdc phuong phép trong
[1], [2].

Tom lai, ta c6 thé thuc hién theo so dé danh gia he sinh théi sau day:
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Bo tei thi nghiém

thu thap 6 liéu

Phan loai

* Tinh trong s0

\/

1=1,M
h 4
Panh gia cac hé i=1,M Péu tu
Tim t8i wu - i{]
’ Chinh sach

Dé nghi stra ddi

quan Iy mi trudng




Cﬁuorng 8
PHAN TiCH PHAN BIET
8.1. M6 dau

Phan tich phan biét con duge goi 1a phuong phdp tich. Day 1a mot phirong
phdp phan tich théng ké d€ phan nhém cdc déi tugng nao d6 thanh hai hoac nhiéu
tap hop khac nhau. Ban chit cia phuong phdp 13 lap duoc mot ham tich t6i wu
(hay la haim phan biét) dé tir d6 xdc dinh mét déi tuong thude vao 16p nao.

8.2. Phan tich phan biét dang hai lép

1. Xay dung thi nghiém

1) Tt P, 461 wwong ciia 16p I va tir P, d6i tuong cua Idp 11 véi g dic diém quan
sdt, ta 14p ham phén biét. Khi d6 véi mét dét tegng bat ki chua biét thude I6p nio,
ta s&€ diing ham phan biét dé xdc dinh né thuéc 1¢p nio véi mot dod tin cAy nao do.

Vidu 8.1: Xét chat lugng cla hai loai sgi véi hai dac diém duge quan sét 12
d¢ dai vt d6 xoan. V6i mdi loai thue hién 11 thi nghiém.

Bai todn dat ra 1a khi ¢6 miu sqi khéc ta s€ xdc dinh né thuoe 1ép ndo.

Ta 14p bang s lidu:

Déi tuong Lap | Ldp Il
i=1 Xqq Y1
X12 Y12
x1u . Ym
=2 Xzq Y21
X2z Yaz
X2q ¥a2q
1= PT xPﬂ .
XP12
XP1q
i=P, Yoy
Yeso
ypzq
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2. M6 hinh todn hoc

Nhur vay ta c6 hai ddy s6 li¢u dudi dang ma tran nhu sau:

xil Yii
xi:’. Yi?.
5= . yi=1 .
x:q Yiq

14
= 2%
P ia -
) L ) X
Khi d6 x.=|p 2% | haylakihitux =| :
[ _
: X4
X,
(Llh
P, i=lYu
1 & y
- _ZYiz - 1
y = Py ia > y=
: -);.(.
1 L)
Pzéy“‘,
Sll Sl2 Slq
S S . S
Ta lap g=|"% 22 2q
Sql Sql “ Sqq
Suy ra PR D PR3 g L O —?)‘"}
PI+P2 A = i I ] - i=l ' ’ I ’
Hay 1a tinh theo thanh phin:
.4 K
P 1 F,



+i ¥ ZY., V- Zy., s GL,j=1,..,9)

i=1 2 i'=l 2 i'=]
—_—

¥, ¥,
> .
S X.. - X )X iV —— > (Y. =Y i )Y.-Y
Ham phan biét duge thiét lap nhu sau:
d©)=(x-y)'S'E v &=

L) A',
3. Tiéu chudn

Néu c¢6 mét doi tuong chura bit thude tap hop nao, véi q dic diém
€0

b = At & 0 &.QO
& =& éq = t";q(, thi viet tat £° =

S0

Néu dd(") - d( ]> 0 thi déi tugng thude 16p 1.

X +y.

Néu d(g”y - d[ J <0 thi d6i tugng thude 15p 1.
Néu d(g") = d[x—;l] thi ta chua c¢é k&t luan.

D¢ di dén quy tic phan biét dé, truée tién ta phai kiém dinh xem viéc phan

‘loai c6 ding khong, hodc vdi do tin cay 12 bao nhiéu.

4. Kiém dinh su phan Iop

Gia sir ¢6 hai 16p X va ¥ cdn ki€ém dinh céc gia thiét sau:
H: hai 16p nhu nhau;
H;: hai 18p khic nhau.

Khi d6 ta tinh:
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a? =d(Z.—§.)=(i.-§.)fs-‘(§.—§‘)

— PIPZ(PI +P2 'q_l) dz

va tinh test: = a
(F,+P, )P +P, -2)q

Tra bang F_ _,; (phan phoi Fischer v6i bactydogva P, + P, - g -1).

@b+ P

NeéuF> F

b= B+ 1Py —g -1

thi bac bo H , tifc 1a hai 16p khéc nhau véi mifc ¥ nghia o.

Néu F < F

1=y by P —g =1

thi chap nhan H, tirc 12 hai 16p nhu nhau véi muc y

nghia o.

5. Vi du; C6 hai loai soi ¢6 c4c d6i tuong dién hinh sau day:

Déi tugng Sdi loai | Sdi loai | Pac diém
1 63,6 60,0 1
2,096 1,952 2
2 59,2 56,0 1
2,048 1,856 2
3 59,2 56,4 1
2,144 1,984 2
4 64,4 57,6 1
2,256 1,920 2
5 64,0 59,6 1
2,064 2,032 2
6 65,6 57,2 1
2,264 2,016 2
7 66,4 56,4 1
2,144 1,984 2
8 66,8 54,4 1
1,984 1,984 2
9 67,2 50,4 1
2,192 1,776 2
10 67,6 45,6 1
2,240 1,616 2
11 67,2 54,8 1
2,032 1,680 2
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¢ day P =P,=11
g=2 (2daic diém)

Zx,,_ H(636+..467,2) =647

||I.

I
Z ——(2096+ +2,032)=2133

— "U|»~
-

y, = _Z“y“ - ﬁ(60,0+...+ 54,8) = 553

3 1=l

N

- 1k 1
-ZZFg -ﬁ(i,952+...+1.680):1,891
P, P
x1)2 + v )2

"1 P1+P2~2{gi(xﬂ ) gi(y” y'l)}

= —1—{(63,6 ~64,7)% +...+ (67,2 - 64,7)°

11+11-2
+ (60,0 -55,3)% +...+ (54,8 -55,3)] = -22%

1
m{z(xu Xa)(X;, = X2)+Z(y1 ~Y. ¥~ Y2)}

Sp=8y =

= %{(63,6 —64,7)(2,096—2,133) +...+ (67,2~ 64,7)(2,032 - 2,133) +

+(60,0-553)(1952 - 1891) +... + (54,8 - 55,3)(1,680 - 1.891)}
5,118
" T20
1

8 = m{z(x.z‘“) +Z(Y.2 )’z }

=L {0096-2133)" +..+(2032-2.133)" +
TESTE L
+(1952 1,891 +...+ (1,680~ 1,891)’ ]

02938

20
—_ (X 64,7 — (r 55,3 — —_ {114
vay x =|7'|= c Y=l |= =(X.-7.)=
x,] (2,133 7. L1891 0,212
1(2629 5118 . 13
T20(5118 02938 e,
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th& thi d(E)=(x.—y.)"S™'E =0,5968E, +6,078E,

A2 =(x.— y.)"$"(x.— y.) = 7,081
s e . £ 65 ek e A
1} Néu c6 mot doi tuong khic g, = : =, |- Khi dé ta can xét xem &,
20
thudc loai I hay loai 11

Muén vay ta xét {d(éu) - d[ X ; y: J}

= 10,5968, + 6078, —0,5968 ﬁ%ﬂ - 6,0?8£§—@ = 50,95

6 2

o
4% 37

Vay d(&,)~ d[ X ;y] > 0, do d6 d6i tuong & thudc loai L

2) Bay gid ta kiém dinh xem viéc phan loai trén c6 ¥ nghia khong.
Ta tinh

PP (P +P, —q -1 d? =18,50>3,52 = F, 45,
(p|+p2)(131+pz 2)(]

nén ta bac bd gid thiét H, nghia 13 hai loai khdc nhau v6i mitc ¥ nghia 5%.

8.3. Phan tich phan biét dang N 16p (N > 2)

1. Thiee hién thi nghiém ldy s6 liéu ciia N lop

Déi tugng Lép | Lép Il Lép N
i=1 {1} {2) (N
X5 X} X
4}
X (2] [N
] qu qu
=2 th (23 (N
X2 X3 Xy
tn (2} (N}
qu qu qu
1= pTJ--'!pN-Tr pN 0 2) v (N
xl"n xl?:l XPN]'
1) 12y {N}
xI"|‘I xP:q x[‘nq
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2. Thuc hanh

1 i 7!
]
N
(k) il
(Xil i pk =1
, ) —ik} .
Tﬁ [ll’lh ."f‘.[“ = M - X = .
1} 1 pz @
e = N7
1
NZ N
i = 1. PO pk
=1,...q
k=1, N
va tinh ma tran
1 &, & K (k) o (k) (kT
( {k) )
§= 22 =) (P - x)
PEP Y+ py NS
Sip 0 8y
S=|.. .. ..
Sq1 Sap
trong do
1 N op 1
- _ (k) (k) k) {k)
Su =85 = Zi )(U _Zxr, xij' - ixi‘j'
P, +Pyt.+py —Nigis Py i=l g -l
“lk) Lk
X 3

N P —
L ey ) @(X‘J’ X X5
Chity: Py+ P, + ..+ Py >N.
Laphim d*E)=x® —x*)TSE bk'=1,.N; k>k
Gia sir ¢6 mot doi tuong khic
»

E.m -
E.lq(}



Khi dé ta tinh
d(k.k‘)[ém_%(ﬁ_i_ﬁ)J vaik >k
dk,k', &)=

el _LGw ™y wsik<k
4] 2 . .

Y nghia: d(kX', &) & di dau khi &, k' d6i thif tw cho nhau.

_Neéuvsik,vaVv k' =1,.., N (k' #k,) macédiky, k', £) >0 thidoi tuong &,
thudc tap hop thi k.

Vidu82: Véi N=3

d(1,2,£)>0 d(2,1,§)>0
d{(1,3,£)>0 d(3,1,£}>0 d{1,3,£)> 0 d(3,2,£)> 0
d(2,3,5) d(32%8) | d235) d(3,2E) |d235E) d(B28) | d2.38) dEB.25)
>0 >0 >0 >0 >0 >0 >0 >0
J y Y § U U U U
Lépi  Chua Chua Lap il | Lépll  Chua Lépll  Lép il
két luan | két luan két luan

Vidu 8.3: C6 3 loai cit véi 4 dic diém c6 cdc gid tri trung binh nhu sau:

Dac diém Loai
| Il 1
Si0, 84,35 86,7 82,90
ALO, 5,96 4,2 10,28
Cal 0,44 0.60 0,01
Fe,O, 6,45 3,95 2,76
Oday N=3,9=4
(£)
X,
£
Vay tacd
84,35 86,7 82,9
5 _| 5,96 o _| 42 O = 10,28
) 0,44 ) 06 0,01
6,45 3,95 2,76
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-2,35 1,45 3.8

W—F: 1,76 .W_;a—}: -4,32 ';(E——x(—”: -6,08
' ' -016| T ' 043 ' ' 0,59
2,50 3,69 1,19
o (8553 (8363 (8480
Vi xU+x®P 15081 xP+x® | 812 xP+x® | 7,24
2 | 052" 2 | 023" 2 | 031
5,20 4,61 3,36

D¢ don gian ta cho bang di tinh (tinh theo cong thic (2)):
10,3041 0,8073 0,0057 01457
0,8073 0,1849 10,0009 0,0215
0,057 0,0009 0,0001 0,0007
0,1457  0,0215 0,0007 0,0529

0,1490  -0,6260 -1,9483  -0,1302
-0,6260 84441 -312564 -1,2942
-1,9483 -31,2564 1131385 -31,6411
-0,1302 -1,2942 -131,6411 21,5302

Vay thi dU2(2)=-1,4657 &, + 18,0982 £,- 2189,7515 £, + 72,9163 &,
d"(E) = 1,6020 &, - 55,6022 &, + 4511,4025 &, + 28,2429 £,
dO(E) = 30678 £, - 73,7003 £, + 6701,1539 £,- 44,6733 &,

d(1,2,6)=-14657 &, + 18,0982 &, - 2189,7515 £, + 72,9163 £, + 792,9285
d(1,3.) = 1,6022 &, - 55,6020 &, + 4511,4025 &, + 28,2429 £, - 850,3261
d(2,3£) =3,0678 &, - 73,7503 £, + 6701,1539 £, - 44,6733 £, - 1653,3147

Tudé S =

£, =85,03
£, = 1104
£ =005
E, =286

Xét mot loai cit khédc vdi cac thanh phin nhu sau:

hoi né thudc loai nio?
Khi dé tatinh d(1,2,£,) = 967,1572; d(1,3,&,) =-1021,5923;
d(2,3.£) =-1999,3189

d(1.2,5,) > 0
Trdosuyra  d(3LE,) > 0} . Vay &, thudc loai IT1.
d(3.2.£,) > 0
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Bai tap 8.1. Lap chuong trinh phan tich phan biét dang 2 16p.

Té chirc dit liéu:

Cic s6 ligu diéu tra duoce luu trif trong tép viin ban ¢ tén ‘P_BIET_2.DAT’

bao gom:

- Dong dau gém ba s6 nguyén cdch nhau mot khodng tréng: pl 1a s6 cdc dai

tuong cla I6p 1, p2 1a s6 cdc d6i tugng cia lop 2 va ¢ 1a s6 céc dac diém.

- pl+p2 dong sau, mdi dong c6 ¢ s6 thuc cich nhau mot khoang trong thé

hién dic diém clia cac doi tugng cta I6p 1 sau d6 1a 16p 2.

Chuong trinh:
Program PHAN_TICH_PHAN_BIET_2 LOP;
uses CRT ;
const
Pmax =20
Qmax = 15 ;
type

Doi_tuong = array[1..Qmax] of real ;

var

X, Y :array[1..Pmax , 1..Qmax] of real ;

p1,.p2, q:integer;

XN, YN, ZN, XYNZ2, Phi: Doi_tuong ;
S array[1..Qmax , 1..Qmax] of real ;

i,J,k,k1,k2: integer;

TA , TB : boolean ;

DL,F9:TEXT;

DK1 : array[1..24] of integer ;

FO5, FO1 : array[1..24] of real ;

Ts,Ms,d2q,c,F :real;
Function D(Khi : Doi_tuong}: real ;

var dk :real ;

i,j:integer;
begin
dk:=0;
fori:=1toqdo

forj:=1toqdo

dk ;= dk + S[i,j] * Khi[i] * Khi[j] ;

D :=dk
end ;

BEGIN
ClrScr ;
Assign(DL,’P_BIET_2.DAT) ;
Reset(DL) ;
readin(DL, p1, p2, q) ;
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fori:=1top1do
begin
forj:=1togdo
read(DL, X[i,j]};
readin(DL)
end ;
fori:=1top2do
begin
forj:=1toqgdo
read(DL, YI[i.jD) ;
readin{DL)
end ;
close(DL) :
FillChar(XN, sizeof(XN) ,0) ;
FillChar{YN, sizeof(YN) ,0) :
forj:=1toqdo
begin
fori:=1top1do
XN(j] := XN[] + X[i,j] ;
XN[J] := XN[j)/p1 ;
end ;
forj:=1toqdo
begin
fori:=1top2do
YNO] = YN[] + YI[i.j] ;
YN[] = YN[J/p2 :
ZN[j] := XN[j] - YN[ ;
XYN2[j] := (XN[j] + YN[j])/2
end ;
{ Xay dung ma tran S}
forj:=1toqdo
fork :=1toqdo
begin
Ts:=0;
fori:=1top1do
Ts = Ts + (X[i,j] - XN[]) * (X[i.k] - XN[K]) ;
Ms:=0:
fori:=1top2do
Ms := Ms + (Y[i,j] - YN[} * (Y[i.K] - YNK]) ;
S[iK] = (Ts + Ms)/(p1 +p2 -2) ;
end ;
- { Tinh ma tran nghich dao cua S }
fori:=1toqdo
forj:=q+1to 2*qdo
if j=i+qthen Sfij]:=1else S[i,j]:=0;
i=1;
TA = true ;

{ Tinh cac trung binh cong X;j, Yj}
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while TA and (i<=q) do
begin
if S[i,i] = 0 then
begin
1B :=true ;
k:=i+1;
while TB and (k<=q) do
if S[k.i] <> 0 then
begin
forj:=1to 2*qdo
begin
c:= 8[ijl;
S[ij) = Sk,j} ;
Sk, :=c¢
end ;
TB := false
end
else incik) ;
if k = g+1 then
if S[i,k-1]1= 0 then
begin
writeln('"Ma tran suy bien !} ;
TA = false ;
Hait
end
end ;
if S[),i} <> 0 then
begin
¢ .= S[i,i] ;
forj:=1to2'qdo
S[i.j] := Si.j)e;
end ;
fork:=1toqdo
if k <> ithen
begin
c = S[ki.i];
forj:=1to 2*q do
S[k.i] ;= S[k,j] - S[ijl*c;

end ;
inc(i)
end ;
{ Kiem tra cac doi tuong thuoc lop nao }

writeln ;

writeln('KIEM TRA CAC DOI TUONG KHAC ) ;

writeln ;

Ms 1= D(XYN2} ;
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repeat
writeln{'Cho mot doi tuong : ),
forj:=1toqdo
begin
write('Dac diem thu ', j,'= ") ;
readin{Phi{j])
end ;
Ts := D(Phi) ;
if Ts > Ms then writeln('Doi tuong thuoc lop 1)
else if Ts < Ms then writeIn('Dai tuong thuoc lop 2 )
else writeln{'Chua the ket luan doi tuong thuoc lop nao ! ") ;
write{'Co kiem tra tiep nua khong ?(c/k)") ;
until Upcase{ReadKey) = 'K';
{Tinh F}
d2q .= D(ZN} ;
k1:=p1+p2;
k2:=k1-g-1;
F = p1"p2*k2* d2q /k1/(k1-2)/q ;

Assign(F9 , 'BANG_9.TXT" ;
Reset(F9) ; { Doc du lieu tu Bang IX Phu luc }
for k := 1 to 24 do read(F9, DK1[k]) ;
readin(F9) ;
while NOT SeekEOF(F9) do
begin
read({F9, k) ;
if k < k2 then
begin readin(F9) ; readin(F9) end
else
begin
fori:=1to 24 do read(F9, FO5[i]) ;
readin(F9} ;
fori:=1to 24 do read(F9, FO1{i]):
readin{F9) ;
close(F9) ;
break
end
end ;
k=2,
while q > DK1[k] do inc(k) :
Ts := FO5[k-1] + (k1 - DK1[k-1])*(FO5[K] - FO5[k-1])/(DK1[K] - DK1]k-1]) ;
Ms := FO1[k-1] + (k1 - DK1[k-11)*(FO1[K] - FO1[k-1])/{DK1[K] - DK1[k-1]) :
{Katluan H}
if F > Ts then
writeIn('- Hai lop khac nhau voi muc y nghia 0.05 ')
else
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write!n{'- Hai lop nhu nhau voi muc y nghia 0.05 ") ;
if F > Ms then
writeln(*- Hai lop khac nhau voi muc y nghia 0.01 1)
else
writeln('- Hai lop nhu nhau voi muc y nghia 0.01 '} ;
Readin ;
END.

Chit ¥ Trong chuong trinh ¢é st dung dir liéu clia hai bing. Bing IX - Phu luc,
dugc luu trong tép van ban co tén ‘BANG_9.TXT" bao gbm:

- Dong dau gém 24 s¢ nguyén chi cdc gid tri cha k1.

- 104 dong sau 1A cdc gid tri cia ham phan phdi Fischer. M&i gid tri cla &2 tuong
tmg v&i hai dong, dong trén bat diu 12 s6 nguyén &2 sau d6 la 24 gid tri cha ham F;
con dong dudi 1a 24 gid tri cia haim F, .

Bai tap thuc hanh 8.2. Lap chuong trinh phan tich phan biét dang N 1dp.
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PHU LUC
CAC BANG THONG KE

X
Bang I - Bang gia tri ham sé ¢(x) = L o2

x 0 1 2 3 4 5 6 7 a 9

0.0 | 0.3988 | 0.3980 | 03089 | 03988 | 03986 | 03984 | 03982 | 03980 | 03977 | 03973
0.1 | 03970 | 03965 | 0.3981 | 0.3956 | 03951 | 03945 | 03939 | 03932 | 03025 | 0.3918
0.2 | 03910 | 0.3902 | 0.3894 | 0.3885 | 0.3876 | 0.3867 | 0.3857 | 03847 | 03836 | 0.3825
03 | 03814 | 0.3802 | 03790 | 03778 | 03765 | 0.3752 | 03739 { 03725 | 03712 | 0.3697
0.4 | 0.3683 | 0.3668 | 03853 | 03637 | 0.3621 | 0.3605 | 0.3589 | 03572 | 0.3555 | 0.3538
0.5 0.3521 0.3503 0.3485 0.3467 0.3448 0.3429 0.3410 0.3391 0.3372 0.3352
0.6 | 03332 | 0.3312 | 0.3292 | 03271 | 0.3251 | 0.3230 | 0.3209 | 03187 | 03166 | 0.3144
0.7 0.3123 03101 0.3079 0.3056 0.3034 0.3011 0.2988 0.2966 0.2943 0.2520
0.8 | 0.2897 | 0.2874 | 02850 | 02827 | 02803 | 0.2780 | 02756 | 02732 | 02709 | 0.2685
0.9 | 02661 | 02637 | 0.2613 | 02589 | 0.2565 | 0.2541 | 02516 | 0.2492 | 02468 | 0.2444
1.0 | 02420 | 02396 | 02371 | 02347 | 02323 | 02299 | 02275 | 02251 | 02227 | 0.2203
14 ] 02179 | 02185 | 02131 | 02107 | 0.2083 | 02059 | 02036 | 02012 | 01988 | 0.1965
1.2 0.1942 0.1919 0.1895 06.1872 0.1849 0.1826 0.1804 c.1781 0.1758 0.1736
13 | 01714 | 01691 | 01669 | 0.1647 | 0.1626 | 0.1604 | 01582 | 01561 | 0.153% | 0.1518
14 | 01497 | 01476 | 01456 | 01435 | 01415 | 01394 [ 01374 | 01354 | 0133 | 01315
1.5 0.1285 01276 01257 0.1238 0.121% 0.1200 0.1182 0.1183 0.1145 01127
16 | 01108 | 01092 | 01074 | 01057 | 0.4040 | 0.1023 | 0.1006 | 0.098¢ | 00973 | 0.0857
1.7 | 00040 | 00925 | 0.0008 | 0.0893 | 00878 | 0.0863 | 0.0848 | 00833 | 00818 | 0.0804
1.8 | 0.0790 | 00775 | 00761 | 0.0748 | 00734 | 0.0721 | 0.0707 | 00694 | 00681 | 0.0669
19 | 0.0656 | 0.0644 | 0.0632 | 0.0620 | 00608 | 0.0596 | 00584 | 00573 | 00562 | 0.0551
2.0 | 00540 | 00529 | 00519 | 00508 | 00498 | 0.0488 | 0.0478 | 00468 | 00450 | 0.0449
21 | 0.0440 | 0.0431 | 0.0422 | 00413 | 00404 | 00396 | 00387 | 00379 | 00371 | 0.0363
2.2 | 0.0355 | 0.0347 | 0.0339 | 00332 | 0.0325 | 0.0317 | 00310 | 00303 | 00297 | 0.0290
2.3 0.0283 0.0277 0.0270 0.0264 0.0258 0.0252 0.0245 0.0241 0.0235 0.0228
24 | 00224 | 0.0219 | 0.0213 | 00208 | 00203 | 0.0198 | 0.0194 | 00189 | 00184 | 0.0180
2.5 0.0175 0.0171 0.0167 0.0183 0.0158 0.0154 0.0151 0.0147 0.0143 0.0139
26 | 0.0136 | 00132 | 00129 | 00126 | 00122 | 00119 [ 00116 | 00113 | ©o110 | 00107
27 | 00104 | 00101 | 00099 | 000% | 00093 | 00091 | o.0B8 | 0.0085 | 00084 | 0.0081
2.8 | 0.0079 | 0.0077 | 0.0075 | 0.0073 | 00071 | 0.0060 | 00067 | 00065 | 00063 | 0.0061
29 | 0.0060 | 0.0058 | 0.0056 | 0.0055 | 00053 | 0.0051 | 0.0050 | 00048 | 00047 | 0.0048
3.0 | 0.0044 | 0.0043 | 0.0042 | 0.0040 | 0.0030 | 0.0038 | 0.0037 | 0.0036 | 00035 | 0.0034
31 | 00033 | 0.0032 | 0.0031 | 0.0030 | 00029 | 0.0028 | 00027 | 0.0026 | 00025 | 0.0025
32 | 0.0024 | 0.0023 | 0.0022 | 0.0022 | 00021 | 0.0020 | 00020 | 0.0019 | 00018 { 0.0018
3.3 0.0017 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014 0.0013 0.0013
3.4 | 00012 | 0.0012 | 0.0012 | 0.001% | 00011 | 00010 | 00010 | 00010 | 00008 | 0.0009
a5 0.0008 0.0008 0.0003 C.coo0s 0.0008 0.0007 0.0007 0.0007 0.0007 0.0006
3.6 | 0.0006 | 0.0006 | 0.0006 | 0.0005 | 0.0005 | 0.0005 [ 00005 | 00005 | 00005 | 0.0004
3.7 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003 0.0003 0.0003 0.0003
3.8 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0008 | 0.0002 | 00002 | 00002 | 00002 | 0.0002
3.9 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001
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Bang II - Bang gia tri coa ¢,(x) =

2z ;

X 0 1 2 3 4 5 6 7 8 9
0.0 | 0.0000C | 00392 | Q0798 | 01197 | 01595 | 01994 | 02392 | 02780 | 03188 | 03586
0.1 03983 | 04380 | 04776 | 05172 | 05567 | 05962 | 06356 | 06748 | 07142 | 07535
.2 07926 | 08317 | 08706 | 09095 | 09483 | 09871 | 10257 | 10642 | 11026 | 11408
0.3 11791 12172 | 12552 12930 | 13307 | 13683 | 14058 | 14431 | 14803 | 15173
0.4 15542 | 15910 | 16276 16640 | 17003 | 17364 | 17724 | 18082 | 18439 | 18793
0.5 19146 | 10497 | 19847 | 20194 | 20540 | 20884 | 21226 | 21566 | 21904 | 22240

| 0.6 | 22575 | 22907 | 23237 | 23565 | 23891 | 24215 | 24537 | 24857 | 25175 | 25490

0.7 | 25804 | 26115 | 26424 | 26730 | 29035 | 27337 | 27637 | 27935 | 28230 | 28524
0.8 28814 | 29103 | 29389 | 20673 | 29955 | 30234 | 30511 [ 30785 | 31057 | 31327
0.9 31694 | 31858 | 32121 32381 | 32639 | 32894 | 32147 | 33398 | 33646 ; 33891
1.0 34134 | 34375 | 34614 | 34850 | 35083 | 35314 | 35543 | 35769 | 35993 | 36214
1.1 36433 | 36650 | 36864 | 37067 | 37268 | 37493 | 37698 | 37900 | 38100 | 38298
1.2 | 38493 | 38686 | 38877 | 39065 | 39251 | 39435 | 39617 | 397896 | 39973 { 40147
1.3 | 40320 | 40400 | 40658 | 40824 | 40988 | 41149 | 41309 | 41466 | 41621 | 41774
1.4 | 41924 | 42073 | 42220 | 42364 | 42507 | 42647 | 42786 | 42022 | 43056 | 43189
1.5 | 43319 | 43448 | 43574 | 43609 | 43822 | 43943 | 44062 | 44179 | 44295 | 44408
1.6 | 44520 | 44630 | 44738 | 44845 | 44950 | 45053 | 45154 | 45254 | 45352 | 45449
1.7 | 45543 | 45637 | 45728 | 45818 | 45907 | 45894 | 46080 | 46164 | 46246 | 46327
1.8 | 46407 | 46485 | 46562 | 46638 | 46712 | 46784 | 46856 | 45926 | 46985 | 47062
1.9 | 47128 | 47193 | 47257 | 47320 | 47381 | 47441 | 47500 | 47558 | 47615 | 47670
20 47725 | 47778 1 47831 47882 | 47932 | 47982 | 48030 | 48077 | 18124 | 48169
21 48214 | 48257 | 48300 | 48341 | 4B382 | 48422 | 48481 | 48500 | 48537 | 48574
22| 48610 | 48645 | 48679 | 48731 | 48745 | 48778 } 48809 | 48840 | 48870 | 48899
2.3 | 48928 | 48956 | 48983 | 49010 | 49306 | 49061 | 49086 | 49111 | 49134 | 48158
24 | 49180 | 49202 | 49224 | 49245 | 49266 | 49286 | 49305 | 49324 | 49343 | 49361
2.5 | 49379 | 49396 | 49413 | 49430 | 49446 | 49461 | 49477 | 49492 | 49506 | 49520
2.6 | 49534 | 49547 | 49560 | 48573 | 49585 | 49508 | 49609 | 49621 | 49632 | 49643
2.7 | 49653 | 49664 | 49674 | 489683 | 49693 { 49702 | 49711 | 49720 | 49728 | 49736
2.8 ] 49744 | 49752 | 49780 | 48767 | 49774 | 49781 | 49788 | 49785 | 49801 | 49807
29 | 49813 | 49819 | 49825 | 45801 | 49836 | 49841 | 49846 | 49851 | 49856 | 49861
3.0 | 0.49865 3.1 45803 3.2 48931 3.3 49952 3.4 | 49966
3.5 | 49977 3.6 49984 37 49869 | 3.8 49993 3.9 | 48895
4.0 | 499968
4.5 | 4999867
5.0 | 4598997
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Bang II - Ham phan bé chuan

g (1) =

(t tir -2.9 dén 0)

I -3
E_:[e T odx

X 0 1 2 3 4 5 6 7 8 9
-0.0 | 0.5000 { 0.4960 | 0.4920 | 0.4880 | 0.4840 | 0.4801 | 0.4761 | 0.4721 | 0.4681 | 0.4641
-0.1 | 0.4802 | 0.4562 | 0.4622 | 0.4483 | 0.4443 | 0.44C4 | 0.4364 | 04325 | 0.4286 | 0.4247
-0.2 | 0.4207 | 0.4168 | 0.4129 | 04080 | 0.4052 | 04013 | 0.3974 | 0.3936 | 0.3807 | 0.2859
-0.3 | 0.3821 [ 0.3783 | 0.3745 | 0.3707 | 0.3669 | 0.3632 | 0.3594 | 0.3557 | 0.3520 | 0.2483
-0.4 [0.3446 | 0.3409 | 0.3372 | 0.3336 | 0.3300 | 0.3264 | 0.3228 | 0.3192 | 0.3156 | 0.3121
-0.5 [ 0.3085 | 0.3050 | G.3015 | 0.2981 | 0.2946 | 0.2912 | 0.2877 | 0.2843 | 0.2810 | 0.2776
-0.6 | 02743 | 0.2709 | 0.2676 | 0.2643 | 0.2611 | 0.2578 | 0.2546 | 0.2514 | 0.2483 | 0.2451
-0.7 | 0.2420 | 0.2389 | 02358 | 0.2327 | 0.2296 | 0.2266 | 0.2236 | 0.2206 | 0.2177 | 0.2148
-0.8 | 0.2119 | 0.2090 | 0.2061 | 0.2033 | 0.2005 | 0.1977 | 0.1949 | 0.1822 | 0.1884 | 0.1867
-0.9 | 0.1841 | 0.1814 | 0.1788 | 0.1762 | C.1736 | 0.171t1 | 0.1685 | 0.1660 | 0.1635 { 0.1611

-1 0.1687 | 0.1562 | 0.1538 | 0.1515 | €.1492 | 0.1469 | 0.1446 | 0.1423 | 0.1401 | 0.1378
-1.1 | 0.1357 | 01335 | 0.1314 | 0,1292 | 01271 | 0.1251 | 01230 | 0.121C | 0.1180 | 0.1170
-1.2 | 0.1151 | 0.1131 | 0.1112 | 01093 | 0.1075 | 0.1056 | 0.1038 | 0.1020 | 0.1003 | 0.0985
-1.3 | 0.0868 | 0.0851 | 0.0934 | 0.0918 | 0.0801 | 0.0885 | 0.0869 | 0.0853 | 0.0838 | 0.0823
-1.4 | 0.0808 | 0.0793 | 0.0778 | 0.0764 | 0.0749 | 0.0735 | 0.0721 | 0.0708 | 0.0694 | 0.0681
-1.53 | 0.0668 | 0.0655 | 0.06843 | 0.0630 | 0.0818 | 0.0806 | 0.0584 | 0.0582 | 0.0571 | 0.0559
-1.6 | 0.0548 | 0.0637 | 0.0526 | 0.0516 | C.0505 | 0.0495 | 0.0485 | 0.0475 | 0.0465 | 0.0455
-1.7 | 0.0446 | 0.0436 | 0.0427 | 0.0418 | 0.0409 | 0.0401 | 00382 | 0.0384 | 0.0375 | 0.0367
-1.8 | 00359 | 0.0351 | 0.0344 | 0.0336 | 0.0329 | 0.0322 | 0.0314 | 0.0307 | 0.0301 | 0.02%4
-1.9 1 0.0287 | 0.0281 1 0,0274 | 0.0268 | 0.0262 | 0.0256 | 0.0250 | 0.0244 | 0.0239 | 0.0233

-2 10,0228 | 0.0222 | 0.0217 | 0.0212 | 0.0207 | 0.0202 | 0.0197 | 0.0192 | 0.0188 | 0.0183
-21 1 00179 | 0.0174 1 0.0170 | 0.0166 | 0.0162 | 0.0158 | 0.0154 | 0.0150 | 0.0146 | 0.0143
-2.2 | 0.0139 | 0.0136 ] 0.0132 | 0.0129 | 0.0125 | 0.0122 | 0.011% | 0.0116 | 0.0113 | 0.0110
-2.3 | 0.0107 | 0.0104 | 0.0102 | 0.0099 | 0.0086 | 0.0094 | 0.0091 | 0.008% | 0.0087 | 0.0084
-2.4 | 0.0082 | 0.0080 | 0.0078 | 0.0075 | 0.0073 | 0.0071 | 0.0069 | 0.0068 | 0.0066 | 0.0064
-2.5 | 00062 | 0.0060 | 0.0059 | 0.0057 | 0.0055 | 0.0054 | 0.0052 | 0.0051 | 0.0049 | 0.0048
-2.6 | 0.0047 | 0.0045 | 0.0044 | 0.0043 | 0.0041 { 0.0040 { 0.003% | 0.0038 | 0.0037 | 0.0036
-2.7 | 0.0035 | 0.0034 | 0.0033 | 0.0032 | 0.0031 { 0.0030 | 0.002% | 0.0028 | 0.0027 | 0.0026
-2.8 | 0.0026 | 0.0025 | 0.0024 | 0.0023 | 0.0023 | 0.0022 | 0.0021 | 0.0021 | 0.0020 | 0.0019
-28 | 0.0019 | 0.0018 | 0.0018 | 0.0017 | 0.0016 | 0.0016 | 0.0015 | 0.0015 | 0.0014 | 0.0014

t -3.0 - 341 -3.2 -33 -3.4 -35 -36 -3.7 -3.8 -39
¢(f) 1 0.0013 | 0010 0007 0005 0003 0002 0002 0001 0081 000
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Bang I1I - Ham phan bd chudn

1

(ttr O dén +2.9)

.z
 ax

(1) = ﬂj :

X 0 1 2 3 4 5 6 7 8 9
0.0 ; 0.5000 | 0.5040 | 0.5080 | 0.5120 | 0.5160 | 0.5199 | 0.52339 | 0.5279 | 0.5319 | 0.5359
01 0.5398 | 0.5438 | 0.5478 | 0.5517 | 0.5557 | 0.5596 | 0.5636 | 0.5675 | 0.5714 | 0.5753
0.2 | 05793 | 0.5832 | 0.5871 | 0.5010 { 0.5948 | 0.5887 | 0.6026 | 0.6Q64 | 0.6103 | 0.6141
0.3 | 06179 ; 0.6217 | 0.6255 | 0.6293 | 0.6331 | 0.6368 | 0.6406 | 0.6443 | ¢.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 | 06915 | 0.6950 | 0.6985 | 0.7019 | 0.7054 | 0.7088 | 0.7123 | 0.7157 | 0.7180 | 0.7224
0.6 | 0.7257 | 0.7281 | 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 | 0.7852
08 | 0.7881 | 0.7910 | 0.7939 | 0.7967 | 0.7995 | 0.8023 | 0.8051 | 0.8078 | 0.8106 | 0.8133
0.9 | 08159 | 0.8186 | 0.8212 | 0.8238 | 0.8264 | 0.8289 | 0.8315 | 0.8340 | 0.8365 | 0.8389

1 0.8413 | 0.8438 | 0.8461 | 0.8485 | 0.8508 | 0.8531 | 0.8554 | 0.8577 | 0.859% | 0.8621
11 | 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.BBGY | 0.8888 | 0.8907 | 0.8925 | 0.8944 | 0.8962 | 0.8980 | 0.8997 | 0.9015
1.3 | ©.9032 | 0.9045 | 0.9066 | 0.9082 | 0.5099 | 0.8115 | 0.8131 | 09147 | 0.9162 | 0.9177
1.4 | 09192 | 0.9207 | 0.9222 | 0.9236 | 0.9251 | 0.8265 | 0.9279 | 0.9292 | 0.9306 | 0.9319
1.5 | 0.89332 | 0.9345 | 0.9357 | C.8370 | 0.9382 | 0.9394 | 0.9406 | 0.9418 | 0.8429 | 0.9441
1.6 | 0.9452 | 0.9463 | 0.0474 | 0.9484 | 0.9495 | 0.9505 | 0.9515 | 0.9525 | 0.8535 | 0.9545
1.7 | 0.8554 | 0.9564 | ¢.9573 | 0.9582 | 0.9581 | 0.9599 | 0.9608 | 0.9616 | 0.9625 | 0.9633
1.8 | 08641 | 0.8649 | 0.9656 | 0.9664 | 0.9671 | 0.9678 | 0.9686 | 0.9693 | 0.8699 | 0.9706
1.9 | 0.9713 | 0.9719 ] 0.9726 | 0.9732 | 0.9738 | 0.9744 | 0.9750 | 0.9756 | 0.9761 | 0.9767

2 0.9772 | 0.9778 | 0.9783 | 0.9788 | 0.9783 | 0.9798 | 0.9803 | 0.9808 | 0.9812 | 0.8817
21 | 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 | 0.9881 | 0.9884 | (0.9887 | 0.8890
2.3 | 09893 | 0.9896 | 0.9898 | 0.99201 | 09904 | 09906 | 0.9909 | 0¢.89811 | 0.9913 | 0.8916
24 | 09918 | 0.992C | 0.9922 | 0.9925 | 0.9927 | 0.9929 | 0.9931 | 0.89932 | 0.9934 | 0.9936
2.5 | 09938 | 0.994C | 09941 | 09943 | 0.9945 | 0.9946 | 09948 | 0.9949 | 0.9951 | 0.8932
2.6 | 09953 | 0.9955 | 0.9956 | 0.9957 | 0.9959 | 0.9960 | 0.9961 | 0.8962 | 0.9963 | 0.9964
2.7 | 09965 | 0.9966 | 0.9967 | 0.9968 | 0.9969 | 0.9970 | 0.9971 | 0.9872 | 0.9973 | 0.9674
2.8 | 09974 | 0.9975 | 0.9976 . 0.9977 | 0.8977 | 0.9978 | 0.9979 | 0.9979 ; 0.9980 | 0.9981
29 | 09981 | 0.9982 | 0.9982 | 0.9983 | 0.8984 | 0.9984 | 0.9985 | 0.9985 | 0.9986 | 0.9886

t 3.0 3.1 3.2 3.3 34 3.5 3.6 3.7 3.8 3.9
D) | 0.9987 | 9990 5993 9995 9996 9997 9998 9899 9999 $999
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Bang IV- Gia tri t6i han t,(®) dé bac bo gia tri “dot bién” x
(n la s6 cic két qua nhan duoe, @ 14 do tin cay cha Két luan)

P
" 0,95 0,98 0,99 0,999
5 3.04 411 5,04 9,43
6 2,78 3,64 4,36 7,41
7 2,62 3,36 3,96 6,37
8 2,51 3,18 3,71 5,73
9 2,43 3,05 3,54 5,31
10 2,37 2,96 3,41 5,01
11 2,33 2,89 3,31 479
12 2,29 2,83 3,23 4,62
13 2,26 2,78 3,17 4,48
14 2,24 2,74 3,12 417
15 2,22 2,71 3,08 4,28
16 2,20 2,68 3,04 4,20
17 2,18 2,66 3,01 4,13
18 2,17 2,64 2,98 4,07
20 2,145 2,602 2,932 3,979
25 2,105 2,541 2,852 3,819
30 2,079 2,403 2,802 3,719
35 2,061 2,476 2,768 3,652
40 2,048 2,456 2,742 3,602
45 2,038 2,441 2,722 3,565
50 2,030 2,429 2,707 3,532
60 2,018 2,411 2,683 3,402
70 2,009 2,399 2,667 3,462
80 2,003 2,389 2,665 3,439
90 1,998 2,382 2,646 3,423
100 1,094 2,377 2,639 3,400
@ 1,960 2,326 2,576 3,291
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Bang V- Gia tri t,(a/2) va t(a) cha phan phdi Student

Mirc ¥y nghia «a (trudng hgp 2 phia)
Bac tu

do k 0,10 0,05 0,02 0,01 0,001
1 6,31 12,71 31,82 63,66 | 636,62
2 2,92 430 6,97 992 | 31,60
3 2,35 3,18 4,54 584 | 12,92
4 2,13 2,78 3,75 4,60 8,61
5 2,01 2,57 337 4,03 6,87
6 1,94 2,45 3,14 3,71 5,96
7 1,89 2,36 3,00 3,50 541
8 1,86 2,31 2,90 3,36 5,01
9 1,83 2,26 2,82 3,25 478
10 1.81 2,23 2,76 3,17 4,50
" 1,80 2,20 2,72 3,11 4,44
12 1,78 2,18 2,68 3,05 4,32
13 1,77 2,16 2,65 3,01 4,22
14 1,76 2,14 2,62 2,98 4,14
15 1,75 2,13 2,69 285 | 407
16 175 2,12 2,58 2,92 4,01
17 1,71 2,11 2,57 2,90 3,96
18 173 2,10 2,55 2,88 3,92
19 173 2,00 2,54 2,86 3,88
20 1,73 2,09 2,53 2,85 3,85
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Bang V (tiép theo)

Mirc y nghla « (trudng hap 2 phia)

Bac v
do k 0,10 0,05 | 0,02 0,01 0,001

219 1,72 2,08 | 252 2,83 3,82

22 1,72 207 | 251 2,82 3,79

23 1,71 2,07 | 250 2,81 3,77
24 1,71 206 | 249 2,80 3,74
25 1,71 2,06 | 249 2,79 3,72
26 1,71 206 | 248 2,78 3,71
27 1,70 205 | 247 2,77 3,69
28 1,70 205 | 247 2,76 3,66
29 1,70 205 | 246 2,75 3,66
30 1,70 2,04 | 246 2,75 3,65
35 1,69 203 | 244 2,72 3,59
40 1.68 202 | 242 2,70 3,55
45 1,68 2,01 2,41 2,69 3,52
60 1,67 2,00 | 239 2,66 3,46
70 167 200 | 238 2,65 3,44
80 1,66 199 | 237 2,64 3,42
90 1,66 1,98 | 237 2,63 3,39
100 1,66 198 | 236 2,63 3,39
120 1,66 1,98 | 236 2,62 3,37
Ve 1,64 196 | 233 2,58 3,20

0,05 0,025 | 0,01 0,005 0,0005

Mlc y nghia o (truéng hgp 1 phia)
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Bang VI - Gia tri z/(«)cua phan phoi y’véi k bac tu do

(mic ¥ nghia e tinh theo %)

o

K 30 10 5 2,5 1 0,1
| 107 2.71 3.81 5,02 6.62 108
2 241 4.61 5.99 7.38 9.21 138
3 367 6.25 781 9,15 113 163
4 4.88 7.78 949 111 133 185
5 6.06 9.21 1.4 123 151 205
6 7.23 106 126 141 16.8 225
7 8.38 120 14.1 16.0 185 243
8 9.52 134 155 175 201 26.1
9 10.7 147 16.9 19.0 217 279
10 118 16,0 183 205 232 296
11 129 173 19.7 219 24.7 313
12 140 185 210 233 26.2 32.9
13 1541 19.8 224 24.7 277 345
14 16.2 211 237 26,1 291 36.1
15 173 223 250 215 306 377
16 184 235 26.3 288 320 39.3
17 195 248 276 30.2 334 40.8
18 206 260 289 315 34.8 423
19 217 2712 30.1 329 36.2 438
20 2238 284 314 34.2 376 453
21 239 296 32.7 355 38.9 46,8
22 249 308 339 36.8 40.3 48.3
23 26.0 320 35.2 38.1 416 49.7
24 271 332 364 394 430 512
25 28.2 344 377 40,6 443 526
26 29.2 356 38.9 419 456 541
27 303 36.7 401 432 47.0 55.5
28 314 379 413 445 483 56.9
29 325 391 426 457 496 58.3
30 335 403 438 470 509 59.7
40 44,2 518 55.8 59.3 63.7 734
50 94,7 63.2 515 714 76.2 86.7
60 65.2 744 69.1 833 884 926
70 751 85,9 905 95,0 100,4 1213
80 36.1 96.0 1019 106.6 1123 1248
90 96.5 107.6 113.1 1181 124.1 137.2
100 106,9 1185 1243 1206 1358 1491
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Bang VI - Gia tri y/(«)cta phan phéi y?véi k bac tu do
{muc ¥ nghia « tinh theo %)(ti€p theo)

o
99,0 97,5 95 90 70 50

| 0,000157 | 0,000982 | 0,00393 0,0158 0,048 0,455
2 0,0201 0,5060 0,103 0,211 0,713 1,39
3 0,0115 0,216 0,352 0,584 1,42 2,37
4 0,297 0,481 0,711 1,06 2,19 3,36
5 0,554 0,381 1,15 1,61 3,00 4,35
6 0,872 1,24 1,61 2,20 3,83 5,35
7 1,24 1,89 2,17 2,83 4,67 6,35
8 1,65 2,18 2,73 3,49 5,53 7,34
9 2,09 2,70 3,33 4,17 6,39 8,34
10 2,53 3,25 3.91 4,87 7.27 9,34
11 3,05 3,82 4,57 5,58 8,15 10,3
12 3,57 4,10 5,12 6,30 8,03 11,3
13 4,11 5,01 5,89 7,04 9,93 12,3
14 4,66 5,63 6,57 7,79 10,8 13,3
15 5,23 6,26 7,26 8,55 11,7 14,3
16 5,81 9,91 7,93 9,31 12,6 15,3
17 6,11 7,56 8,67 10,1 13,5 16,3
18 7.01 8,23 9,30 10,9 14,4 17,3
19 7,63 8,01 10,1 117 15,4 18,3
20 8,26 9,59 10,9 12,4 16,3 19,3
21 8,90 10,3 11,6 13,2 17,2 20,3
22 9,54 11,0 12,3 14,0 18,1 21,3
23 10,2 1.7 13,1 14,8 19,0 22,3
24 10,9 12,4 13,8 15,7 19,9 23,3
25 44,5 131 14,6 16,5 20,9 24,3
26 12,2 13,8 15,4 17.3 21,8 25,3
27 12,9 14,6 16,2 18,1 22,7 26,3
28 13,6 15,3 16,9 18,9 23,6 27,3
29 14,3 16,0 17,7 19.8 24,6 28,3
30 15,0 16,8 18,5 20,6 25,5 29,3
40 22,2 24,4 26,5 29,1 34,9 39.3
50 29,7 32,4 34,8 37,7 44,3 49,3
60 35,5 40,5 43,2 46,5 53.8 59,3
70 45,1 48,8 61,7 55,3 63,3 69,3
80 53,5 57,2 60,4 64,3 72,9 79,3
90 61,8 65,6 69,1 73.3 82,5 89,3
1G0 70,1 74,2 77,9 82,4 92,1 99,3
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Bang VII - Khoang tin cay caa ty 1¢ p £ 0,1 hoac p2 0,9 ( v6i o. =5 %)
(céc gia tri cla np,va np, khi p<0,1)

m 0 1 2 3 4 5 6 7 8 9 10

0,025 024 | 0,62 ] 1,09 | 1,62 | 2,20 | 2,31 | 3.45 | 4,12
00 5572 | 7,22 | 8,76 | 10,24 | 11,67 | 13,06 | 14,42 [ 15,76 | 17,08

48 | 55 | 62 | 62 | 76 | 83 | 90 ( 98 | 10,6 | 11,4
10 1841197 | 21,0 [ 21,0 | 23,6 | 249 | 261 | 27,3 | 28,5 | 29,7

122 | 130 | 138 | 138 | 154 {162 | 17,0 | 17,8 | 186 | 199
20 30,9 [ 32,1 | 33,3 333|357 369 |381393| 405|417

202 |1 21,0 | 218 | 21,8 | 235 | 24,4 | 252 | 26,1 | 26,9 | 57,8
30 (428|440 | 452 452 | 475 (486|498 | 509 | 521 ; 653

286 | 29,5 (303303320329 33,7|346| 354|363
40 54,4 : 655 | 56,7 | 66,7 ; 59,0 | 60,1 | 61,3 | 62,5 | 63,6 | 64,7

37,1 | 38,0 | 38,8 (388|405 | 414 | 423 | 43,1 [ 44,0 | 449
50 659 | 67,0 1 682|682 (705 | 716|727 | 7391|750/ 76,1

458 | 46,6 | 475 1475|493 40,2 | 51,0 | 51,9 | 52,8 | 83,7
60 77,2 | 78,4 [ 795 | 795 (818 (829|840 | 851 (862873

54,6 | 55,5 | 53,3 (533 | 58,1 | 580 ;59,9 | 608 | 61,7 | 62,6
70 [884 |895 90,7907 |929|940 | 951 (962|973 |94

63,4 | 64,3 | 655 | 66,1 67,0 67,9688 (69,7 708|715
80 99,6 | 100,7 | 101,8|102,9(104,0 { 107,3| 106,2 [ 107,3 | 1084 | 109,5

724 | 7331742751 |760 (769778787 ,796|805| 814
90 [110,6(111,7(112,81113,9|155,0|116,1(117,2(118,3| 1194, 120,5( 121,6
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Bang VIII - Khoang tin cay cha ty 1é p= = ciia miu bé,
n

(3<n = 10 v6i a =5%)

m
0 1 2 3 4 5 6 7 8 9 10
Q 06 | 68 |19,4 | 30,9
4 60,2 | 80,6 | 93,2 | 99,4 | 100,0
0 05 | 53 147 | 284|478
5 525 | 71,1 | 853 | 94,7 | 99,5 [100,0
0 04 | 43 | 11,8 | 223|359 | 541
6 45,9 | 641 | 77,7 | 88,2 | 957 | 99,6 | 100,0
0 04 | 37 | 99 (184 290|421 | 59,0
7 41,0 57,9 | 71,0 | 80,6 | 90,1 | 96,3 | 99,6 | 100,0
0 03 | 32| 85 | 157|245 | 34,8 | 47,3 | 631
8 369|527 1652755843 | 915|968 | 99,7 [100,0
0 0,3 | 28|75 (137)21,2]|299 40,0 51,7 664
9 33,6 ;48,3 | 60,0 | 70,1 | 78,8 | 86,3 | 92,5 | 97.2 | 99,7 | 100,0
0 03 | 25 | 67 (122|187 ] 26,2 | 34,8 444 [ 555 | 69,2
10 | 308|445 | 556 652|738 |81,3|878 (933|975 99,7 (1000
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Bang IX - Tim gi4 tri Fys (hing trén) va Fy, (hang dudi)

3
K, 1 ]2 3 |4 5 6 7 |8 9 10 [11 |12
1 | 161 ] 250 | 216 | 225 | 230 234 237 | 239 241 | 242 243 | 214
4052 | 4999 | 5403 | 5625 | 5764 5859 | 5928 | 5981 6022 | 6056 6082 | 6106
2 |18,51]19,00(19,17(19,25(19,30 19,33 19,36 19,37 19,38/19,39 19,40/ 19,41
98,49 (99,00 | 99,17 99,25 | 99,30 99,33 99,34 99,36 99,38 (99,40 9941 99,42
3 140,13|9,55 (928|512 (901 894|3,88|884 881]|878|8,76| 874
34,12 (30,82 | 29,46 | 28,71 28,24 2791 |27,49|27,37 | 27,34 | 27.23 | 27,13| 27,05
4 | 771|694 659639626 6,16 |6,09|6,04]|600 596|593 591
21,20118,00 | 16,69 1598 [ 1552 1521 (14,98 | 14,80 | 16,66 14,54 |14,45| 14,37
5 1661 579541519505 4,95|4,88|4,82|4,78 474|470 4,68
16,26 | 13,27 12,06 [ 11,39 10,97 10,67 | 1045 | 10,72 | 10,15] 10,05 | 9,96 | 9,89
6 599|514 476453439 4,28|421 4,15 4,10 4,06 | 4,03 4,00
1374|1092 978 [ 915 | 875 847 | 68,26 | 810|798 787|779 7.72
7 |559|4,74|435/[4,12 (397387379373 668]363|360]|357
12,25| 9,55 | 845 | 7,85 | 746 | 7,19 | 7,00 | 6,84 | 671 | 6,62 | 6,54 | 6,74
8 |5,32 (4,46 |4,07]|3,84]|3,69]3,85)|3,50]344|3,39]|3,34]331] 3,28
11,26 8,65 | 259 | 7.01 | 6,63 | 6,37 | 6.19 | 6,03 | 591 | 5,82 | 5,74 | 5,67
9 |512|4,26 386363348 3,37 |320]323]|3,18|3,133,10] 3,97
10,56 8,02 | 6,99 | 6,42 | 6,06 | 5,80 | 5,62 | 547 | 535 | 5,26 | 5,18 | 5,11
10 | 4,96 | 4,10 | 3,71 | 3,48 |3,33 3,22 3,14 3,07 | 3,02 | 2,97 | 294 | 2,91
10,04| 7,56 | 555 | 599 | 564 | 539 | 521 | 506 | 495 | 4,85 | 478 | 471
11 | 4,84 | 3,98 | 359 | 3,36 | 3,20 | 3,09 | 3,01 [ 2,95 | 2,90 | 2,86 | 2,82 | 2,79
9,65 | 7.20 | 6,22 | 567 { 532 | 507 | 4,88 | 474 | 463 | 454 | 446 | 4,40
12 | 4,75 | 3,88 | 3,49 [ 3,26 | 3,11 | 3,00 | 2,92 | 2,85 | 2,80 | 2,76 | 2,72 | 2,69
9,33 | 693 | 595 | 541 | 506 | 482 | 465 | 4,50 | 439 | 430 | 422 | 4,16
13 | 4,67 (3,80 3,413,118 |3,02{2,92|284 277|272 267|263 2,60
9,07 | 6,70 | 574 | 520 | 186 | 4,62 | 4,44 | 430 | 419 | 4,10 | 4,02 | 3,95
14 | 4,60 | 3,74 | 3,34 | 3,11 | 2,96 | 2,85 | 2,77 | 2,60 | 2,65 | 2,60 | 2,56 | 2,53
8,86 | 651 | 556 | 503 | 469 | 4,46 | 4,28 | 4,14 | 103 | 3,94 | 3,86 | 3,80
15 | 454 | 3,88 | 3,29 [ 3,06 | 2,90 | 2,79 | 2,70 | 2,64 | 259 | 2,55 | 2,51 | 2,45
868 | 6,36 | 542 | 489 | 456 | 432 | 4,14 | 400 | 4,89 | 3,80 | 3.73 | 3,67
16 | 4,49 | 3,63 | 3,24 (3,01 3,25 | 2,74 | 2,66 | 2,59 | 2,54 | 2,49 | 2,45 | 2,42
853 | 623 | 529 |4,77 | 444 | 420 | 43 [3,89'| 3,78 | 3.69 | 361 | 3,55
17 | 4,45 | 359 | 320 | 296 | 231 | 2,70 | 2,62 | 2,55 | 2,50 | 2,45 | 2,41 | 2,38
8,40 | 6,11 | 518 | 4,67 | 4,34 | 410 { 393 | 3,79 | 3,68 | 3,59 | 3,52 | 3.45
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Bang IX (tiép theo)

K!
K 14 | 16 | 20 | 24 30 40 | 50| 75| 100| 200! 8500 | wve
1 245 | 246 | 248 | 249 | 250 | 251 | 252 | 253 | 253 | 254 | 254 | 254
6142 | 6169 | 6208 | 6234 | 6258 | 6286 6302|6323 | 6334 | 6352 16361 | 6366
2 |19,42/19,43|19,44(19,45(19,46| 19,47 19,47 |18,48/19,49 19,49 (19,50 19,50
99,43 1 99,44 | 99,45 | 99,46 | 99,47 | 99,48 | 99,48 [99,49|99,99 99,49 99,50 | 99,50
3 1871869 866864862 860 |8,58|8,57|8,56]8,54|854| 853
26,92 | 26,84 | 26,69 | 26,60 | 26,50 | 26,41 | 26,35 | 6,27 (26,23 (26,18| 26,14 | 26,12
4 | 587|584 580|577 574|571 | 570 |568!566|565!564| 563
14,24 114,15 (14,02 13,93 | 13,85 | 13,74 | 13,69 13,61 13, 57| 13,52 | 13,88 | 13.46
5 | 464 | 4,60 456|453 (4,50 4,46 | 4,44 | 4,42 | 4,40 | 4,38 | 4,37 | 4,36
9,71 | 968 | 955 (947 | 938 | 9,20 | 9,21 | 917 | 9,13 | 9,07 | 9,04 | 9,02
6 | 3,96 392|387 384381377 |3,75/|3,72(3,71|3,69|3,68]| 3,67
760 | 752 1739|731 1723|714 | 7,09(702({699]| 664|690 688
7 | 3,52 3,49*’ 3,44 | 3,41 | 3,38 | 3,34 (3,323,290 (3,28 3,25 | 3,24 | 3,23
635 | 6,27 | 6,16 | 6,07 | 598 | 590 | 586 | 5,78 | 5,75 | 570 | 5,67 | 565
8 |3.23|320315]|3,12|3,08| 3,05 3,03 (3,00|298|296 294 293
556 548|536 528|520 511 | 506 | 500 4,9 491 4,88 | 486
9 1302 298293290 (286|282 |280(277{276 273|272 2,71
500 f 492 | 480 | 473 | 464 | 456 | 451 | 4,45 | 4,41 436 | 433 | 431
10 | 2,86 | 2,82 | 2,77 | 2,74 | 2,70 | 2,67 | 2,64 | 2,61 [ 2,59 | 2,56 | 2,55 | 2,54
4,60 | 452 | 441 | 433 | 525 | 417 | 412 | 4,05 | 4,01 | 3,96 | 393 | 391
" 12,74 | 2,70 | 2,65 | 2,61 [ 2,57 | 2,53 | 2,50 | 2,47 | 2,45 | 2,42 | 2,41 | 2,40
420 | 420 | 410 | 402 | 3,94 | 386 | 3,80 | 3,74 [ 3,79 | 3.66 | 362 | 3,60
12 | 2,64 | 2,60 ) 2,54 | 2,50 | 2,46 | 2,42 | 2,40 [ 2,36 [ 2,35 2,32 | 2,31 | 2,30
405|398 |386|378|370| 361 |356|349 346341338/ 336
13 3,85 | 2,51 | 2,46 | 2,42 (2,38 | 2,34 | 2,32 2,28 | 226 2,24 | 2,22 | 2,21
2,55 (3,78 | 3,67 | 359 | 351 | 342 | 3,37 {330 |327]|321|318 | 3,16
14 | 248 | 2,44 2,39 12,35 | 2,31 | 2,27 | 2,24 | 2,21 [ 219 | 216 | 2,14 | 2,13
370 1 362 | 351 | 343|334 3,26 | 3,21 3,14 |3,11| 306 | 3,02 | 3,00
15 | 243 1239 1 233 (229|225 2,21 | 218215 (2,12] 2,10 | 2,08 | 2,07
3,56 (3,48 (3,36 | 3,29 | 3,20 | 3,12 | 3,07 | 300 (2,97 | 292 | 2,80 | 287
16 | 2,37 | 2,33 | 2,28 | 2,24 | 2,20 | 2,16 | 2,13 | 2,00 | 2,07 | 2,04 | 2,02 | 2,01
3.45 13,37 | 325|318 (3,10 ) 3,01 | 296 | 289 |2,86| 280 | 277 | 2,75
17 1233 12,292,223 219|215 | 2,11 | 2,08 | 2,04 [ 2,02 1,99 | 1,97 | 1,96
3,35 | 3,27 | 316 | 3,08 | 3,00 1 2,92 [ 2,86 |2,79|2,76 | 2,70 | 2,67 | 2,65
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Bang IX (ti€p theo)

K
LN 1|2 3 4 1|5 6 |7 8 o |10 |11 |12
18 | 441 | 3,55 | 3,16 | 2,93 | 2,77 | 2,66 | 2,58 | 2,51 | 2,46 | 2,41 | 2,37 | 2,34
8,28 | 6,01 | 509 | 458 | 425 | 4,01 | 3,85 | 371 | 360 | 351 | 344 | 337
19 | 4,38 | 3,52 { 313 | 2,90 | 2,74 | 2,63 | 2,55 | 2,48 | 2,43 | 2,38 | 2,34 | 2,31
8,18 | 593 | 501 | 450 | 4,17 | 3,94 | 377 | 363 | 352 | 343 [ 3,36 | 2,30
20 | 4,35 | 3,49 | 3,10 | 2,87 | 2,71 | 2,60 | 2,52 | 2,45 | 2,40 | 2,35 | 2,31 | 2,28
810 | 585 | 494 | 443 | 410 | 387 | 371 | 3,56 | 3.45 | 337 | 3,30 | 3,23
21 | 4,32 | 347 | 3,07 { 2,34 | 2,68 | 2,57 | 2,49 | 2,42 | 2,37 | 2,32 | 2,28 | 2,25
802 | 578 | 487 | 4,37 | 404 | 381 | 365 | 351 | 340 | 331 [ 3,24 | 317
22 | 430 | 3,44 | 305|282 266 | 255|247 | 2,40 | 2,35 | 2,30 | 2,26 | 2,23
794 | 572 482|431 (399|376 | 359|345 335|3.26|318] 312
23 | 4,28 | 3,42 | 3,03 | 2,80 | 2,64 | 2,53 | 2,45 | 2,36 | 2,32 | 2,28 | 2,24 | 2,20
6,88 | 566 | 4,67 | 4,26 | 394 | 371 | 354 | 3.41 | 330 | 521 | 9,14 | 3,03
24 | 426 | 340 | 301|278 | 262 | 251 | 243|236 | 2,30 | 2,26 | 2,22 | 2,18
782 | 561 | 472 | 422 | 390 | 367 | 350 | 3,36 | 325 | 3,17 | 3,09 | 3,03
25 | 4,24 | 3,38 1299 276|260 | 2,49 | 241|234 228224220/ 216
7.78 | 3,57 | 468 | 4,18 | 3,86 | 3,63 | 3,46 | 332 | 321 | 313 | 3.05 | 299
26 | 422 337|294 174|259 247239232227 222218/ 215
772 | 553 | 464 | 414 | 3,82 | 359 | 342 | 3,29 | 317 | 3,09 | 3,02 | 296
27 | 421 | 3,35 | 296 | 273 | 2,57 | 2,46 | 2,37 | 2,30 | 2,25 | 3,20 | 2,16 | 2,13
7,68 | 549 | 460 | 4,11 | 3,79 | 3.56 | 339 | 3,26 | 3,14 | 3,06 | 2,98 | 293
28 | 4,20 | 3,34 | 285|271 256|244 (236|229 224|219 215] 212
7,64 | 545 | 457 | 407 | 376 | 3,53 | 336 | 3,23 | 311 | 3,03 | 2,95 | 2,90
29 | 4,13 [3,33}293|270| 254|243 | 235|228 |222|218!214! 2,10
760 | 542 | 454 | 4,04 | 373 | 3,50 | 3,33 |{ 320 | 3,08 | 3.00 | 2,92 | 2.87
30 | 4,17 | 3,32 | 292|269 | 253 | 2,42 | 2,34 | 2,27 | 221 | 2,16 | 2,12 | 2,00
756 | 539 | 451 | 402 | 370 | 347 | 3,30 | 3,17 | 3,06 { 2,98 | 2,90 | 2,84
32 | 4,15 | 3,30 | 290 | 2,67 | 2,51 | 2,40 | 2,32 | 2,25 | 2,19 | 2,14 | 2,10 | 2,07
750 | 5,34 | 446 | 3,97 | 366 | 342 | 325 | 3,12 | 3.01 | 2,94 | 2,86 | 2,80
34 | 4,13 3,28 | 2,38 | 2,65 | 2,49 | 2,38 | 2,30 | 2,23 | 2,17 | 2,12 | 2,08 | 2,05
714 (529 | 442 | 313 | 361|338 | 321|308 | 297 {289 282 | 276
36 | 4,11 | 3,26 | 2,86 | 2,63 | 248 | 2,36 | 2,28 | 2,21 | 215 | 2,10 | 2,06 | 2,03
739 {525 | 4,38 | 339 | 358 | 3,35 | 3,18 | 3,04 | 294 | 256 | 2,78 | 2,72
38 | 4,10 | 3,25 | 2,35 | 2,82 | 2,46 | 2,35 | 2,26 | 2,19 | 2,14 | 2,09 | 2,05 | 2,02
735 | 521 | 434 | 386 | 354 | 3,32 {3,415 3.02 | 291 | 282 | 2,75 | 269
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Bang IX (ti¢p theo)

k
k|14 |16 |20 124 |30 |40 |50 | 75 [100 | 200| 500|
18 2,29 [2,25(2,79 215211207204 200198195 1,93 1,92
3,27 3,19 | 3,07 | 3,00 | 2,91 | 283|278 | 271 | 2,68 | 262 | 2,59 | 2,57
19 |2,26 1221|215 | 2,11 [ 2,07 |202] 2,00 | 1,96 | 194 | 1,91 | 1,90 | 1,88
319 | 3.12 | 3,00 | 292 | 2,84 | 276 | 2,70 | 2,63 | 2,60 | 2,54 | 251 | 2,49
20 | 2,23 2,18 [2,12| 2,08 | 2,04 [ 1,99 | 1,96 | 192 | 1,90 [ 1,87 | 1,85 | 1,84
313 | 3.05 | 294 | 2.86 | 2,77 | 2,69 | 263 | 2,56 | 2,53 | 2,47 | 2,44 | 2,42
21 | 2,20 | 2,15 | 2,09 | 2,05 [ 2,00 | 1,96 | 1,93 | 1,89 | 1m8 | 1,84 | 1,82 | 1,81
307 | 2,99 | 2,88 | 280 | 2,72 | 263 | 258 | 2,51 | 247 | 2,42 | 2.38 | 2,36
22 2,18 | 2,13 [ 2,07 | 2,03 | 1,98 | 1,93 | 1,91 | 1,87 | 1,84 | 1,81 | 1,80 | 1,87
302|294 | 283 [ 2675|267 | 2,58 | 2553 | 2,46 | 2,42 | 2,37 | 233 | 2,31
23 | 214210 205|200 |1,96]191| 188184182179 (177|176
297 [ 289 | 278 | 270 | 2,62 | 253 | 2,48 | 241 | 2,37 | 2,32 | 2,28 | 2,26
24 [2,1312,09 202|198 1941891861382 |1,80 176|174 1,73
293 | 2,85 | 2,74 | 266 | 2,58 | 2.49 | 2,44 | 2,36 | 2,33 | 2,27 { 2,23 | 2,21
25 |21 2,06 (200|196 1,92|1,87|184| 180 1,77 1,74 |1,72] 1,71
2,89 | 281 12,70 | 262 | 2,54 | 245 | 2,40 | 232 | 2,29 | 2,23 | 2,19 | 2,17
26 | 2,10 |2,05 299|195 1,90 | 185|182 (178 |176|1,72| 1,70 1,69
2,86 | 2,77 [ 2,66 | 2,58 | 2,50 | 241 | 2,36 | 228 | 2,25 | 2,19 | 2,15 | 2,13
27 | 2,08 | 203|197 193|188 184|180 (1,76 |1,74| 1,71 1,68 | 1,67
283 | 2,74 | 2,63 | 2,55 | 2,47 | 2,38 | 2,33 | 2.25 | 2,21 | 2,46 | 2,12 | 2,10
28 | 2,06 202196191187 1,81 |1,78 | 1,75 [ 4,72 | 1,69 | 1,67 | 1,65
2,80 | 2,71 | 2,60 | 252 | 2,44 | 2,35 | 2,30 | 2,22 | 2,18 | 2,13 | 2,09 | 2,06
29 | 2,05|2,00 (1,94 1,90 |1,85 |80 (1,77 | 1,73 [ 1,71 | 1,68 { 1,65 | 1,64
2,77 | 2,68 | 2,57 | 2.49 | 241|232 | 2,27 | 2,19 | 2,15 | 2,10 | 2,06 | 2,03
30 2,04 1,99 |1,93|1,389 184 (179|176 | 1,72 | 1,69 | 1,67 [1,64 | 1,62
274 | 2,66 |2,551| 2,47 | 2,38 | 2,29 | 2,24 | 2,16 | 2,13 | 2,07 | 2,03 | 2,01
32 202|197 (1,91 |1,86 | 1,82 [ 1,76 | 1,74 | 1,69 | 1,67 | 1,64 | 1,61 | 1,59
3,70 | 2,62 | 261 [ 242 | 234 [ 225 | 220 | 212 | 2,08 | 2,02 | 1,98 | 196
34 2,00 | 1,95 1,89 | 1,34 | 1,80 | 1,74 | 1,71 | 1,67 | 1,64 | 1,61 | 1,59 | 1,57
266 | 258 | 2,47 | 2,38 | 2,30 | 221 | 2,15 |2,081| 2,04 | 1,98 | 194 | 1,91
36 | 1,98 193|187 | 182|178 172|169 165162159 156|155
262 | 2,54 12,431} 2,35 |2,28)| 217 2,12 | 2,04 [ 2,00 | 1,94 | 1,90 | 1,88
38 | 196|192 1,85 1,80 | 1,76 | 1,71 | 1,67 | 1,63 | 1,60 | 1,57 | 1,54 | 1,53
32,59| 251 | 240 | 232 | 122 | 1,14 | 2,08 | 2,00 [ 1,97 | 1,90 | 1,86 | 1.84
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Bang IX (tiép theo)

K,

K, 1 |2 |3 14 |5 |6 |7 |8 |9 [10 |11 |12
40 [4,080] 323 | 284 | 261 | 2,45 | 2,34 [ 2,25 [ 218 | 212 | 2,07 | 2,04 | 200

731 | 518 | 431 { 3,83 | 351 | 329 | 3,12 [2.999| 288 | 2.80 | 2,73 | 266

42 | 407|322 283 | 2,59 | 2,44 | 2,32 | 2,24 | 2,17 |12,11] 2,06 | 2,02 | 199

727 | 515 | 429 | 380 | 349 | 326 { 310 | 296 | 286 | 277 | 270 | 284

44 | 4,06 | 321 | 282 | 258 | 243 ! 231! 223! 210 210! 2,05 [ 201 | 198

724 | 512 | 426 | 378 1346 | 324 | 307 { 294 | 284 | 275 | 2,68 | 262

46 | 405|320 | 281 | 2,57 | 2,42 | 2,30 { 2,22 | 2,14 | 2,09 | 2,04 | 2,00 | 197

721 | 510 | 424 | 2,76 | 344 | 322 | 305 | 292 | 282 | 2,73 | 2,66 | 260

48 | 4,04 319 | 280 | 2,56 | 2,44 | 2,30 | 2,21 | 2,14 | 2,08 | 2,03 | 1,99 i 296

719 | 508 | 422 | 374 | 342 [ 320 | 3,04 [ 290 | 280 | 271 | 264 | 18

50 | 4,03 (318|279 (256|240 | 2,29 | 2,20 | 2,13 | 2,07 | 2,02 | 1,98 | 195

717 | 506 | 420 | 372 | 341 | 218 | 302 | 288 | 278 | 270 | 262 | 256

55 | 4,02 3,17 | 278 | 2,54 | 2,38 | 2,27 | 2,18 | 2,11 | 2,05 | 2,00 | 197 | 193

7.08 | 501 | 616 | 3,68 | 3,37 | 3,15 | 2,08 | 285 | 275 | 266 | 259 | 253

60 | 4,003,115 | 276 | 2,52 | 2,37 | 2,25 | 217 | 2110 | 201 | 199 | 135 | 192
707 | 498 | 413 | 365 | 334 | 312 | 295 | 282 | 272 | 263 | 256 | 250

65 | 3,98 314 | 275 | 251 | 2,36 | 2,24 | 2,15 | 2,08 | 202 | 1,98 | 194 | 190
704 1495 | 410 | 362 | 331 [ 309 | 293 [ 279 | 270 | 261 | 254 | 247

70 | 396313 | 274 | 250 | 2,35 | 2,23 | 2,14 | 2,07 | 201 | 197 | 293 | 1,89
704 1492 | 408 | 360 | 3,29 | 3.07 | 201 | 277 | 267 | 259 | 251 | 245

80 | 396311272248 233|221 |22 |205]| 19 | 195 | 191 | 188
6,96 | 4,88 | 404 | 356 | 325 | 3,04 | 2,87 | 274 | 264 | 255 | 248 | 244

100 | 3,94 309|270 | 246 230 | 219 | 2,10 | 2,03 | 157 | 092 | 188 | 185
6,00 | 482 | 398 | 351 | 3,20 | 2,99 | 2,82 | 269 | 250 | 251 | 243 | 236

125 | 392 (307268244 (229|217 (208|201 |1,95| 190 | 186 | 183
684 | 478 [ 394 | 347 | 317 | 295 | 279 | 2685 | 2% | 247 | 240 | 233

150 | 3,91 | 3,06 | 2,67 | 343|227 |216 (297 | 200 | 1,94 | 1,89 | 185 | 182
681 | 475 [ 291 | 341 | 314 | 292 | 278 | 282 | 28 | 244 | 237 | 230

200 3,89 | 3042650241 2% |214 2,05 | 198 | 2192 1,37 | 183 | 2,80
6,76 | 471|388 | 341|311 | 200|273 | 260 | 250 | 240 | 234 | 1,28

400 | 3,86 3,02 262239223212 203 1,96 |190| 135 | 181 | 2,78
6,70 | 466 | 383 | 336 | 306 | 285 [ 269 |255| 246 | 237 | 28 | 13

1000 | 3,85 | 300 | 2,61 | 238 | 222 | 2,10 {2,022| 1,95 | 1,89 | 1,34 | 1,80 | 1,76
666 | 462 | 380 | 334 | 304 | 282 | 266 {2,53 | 2,13 | 234 | 226 | 220

w |384)299 260|237 | 221209201 |194]138| 133 | 179 | 2,75

664 | 460 (3,78 | 332 | 302 | 280 | 264 | 251 | 2,01 | 232 | 224 | 7,28




Bang IX (tiép theo)

ks

k, 14 | 16 20 ;24 36 |40 |50 |75 (100 | 200 | 500 | 4
40 | 1,95 /190 184 | 1,79 | 1,74 | 1,69 | 1,69 | 161 | 1,59 | 155 | 153 | 151
256|249 237 | 2291220211205 197 { 194 | 188 | 184 | 181
42 1194 11,89 | 182 | 1,78 | 1,73 (1,68 1,64 | 160 | 157 | 154 | 151 | 149
254 1246 | 235 | 226 | 2,17 (2,08 202 | 194 | 191 | 185 | 1,80 | 178
44 | 192(188| 181 (1,76 | 1,72 1,66 | 1,63 | 1,58 | 1,56 | 152 | 1,50 | 148
232 12442321224 215 (206|200 | 192 | 188 | 182 | 178 | 175
46 | 191 | 1,87 180 | 275 | 1,71 | 165|162 | 1,57 | 1,54 | 151 | 1,48 | 146
2501242230 | 222 (213|204 {198 | 190 | 196 | 180 | 178 | 1.72
48 1190186 | 1,79 | 1,74 | 1,70 | 164 | 161 | 1,5 | 153 | 150 | 1,47 | 145
248|240 | 228 | 220 | 211|202 | 196 | 158 | 184 | 178 | 173 | 170
50 | 190 185|178 { 1,74 | 1,69 | 163 | 160 | 1,55 | 152 | 1,48 | 1,46 | 144
246 (239226 (278|210 | 200 | 194 | 186 | 182 | 176 | 171 | 168

55 | 188183176 | 172|167 | 161 | 1,58 | 1,52 | 1,50 | 1,46 | 143 | 141
243 | 235 [ 223 | 215(206 | 196 | 190 | 182 | 178 | 171 | 166 | 164
60 | 186 181 | 175 | 1,70 | 1,65 | 1,59 [ 1,56 | 1,50 | 1,48 | 144 | 141 | 139
240232 | 220 | 212 | 203 | 193 [ 187 | 179 | 174 | 163 | 183 | 180
65 | 185 180 | 1,73 | 168 | 1,63 ] 1,57 | 1,54 | 1,49 | 1,46 | 142 | 139 | 1,37
. 237 | 230 (278 | 209 | 206 | 190 | 184 | 176 | 171 | 164 | 160 | 156
«70 11,84\ 1,79 | 1,72 | 1,67 | 162 | 1,56 | 153 | 1,47 | 145 | 1,10 | 1,37 | 1,35
2351 228 | 215 | 307 | 198 | 183 | 182 | 174 | 169 | 162 | 156 | 153
80 | 132|177 (1,70 | 1,65 | 160 | 1,54 | 151 | 145 | 1,42 | 1,38 | 1,35 | 1,32
232224 1211 | 203 [ 194 | 184 | 178 | 1700 | 165 | 157 | 152 | 149
100 | 1,79 | 1,75 | 1,68 | 163 | 157 | 151 | 143 | 1,42 | 1,39 | 1,34 | 130 | 128
226 2191 206 | 198 | 189 {179 | 173 | 164 | 159 | 151 | 146 | 143
125 11,77 | 1,72 | 165 | 160 | 155 | 149 | 145 | 1,39 | 1,36 | 1,31 | 127 | 125
223 1215|203 | 194 | 185 | 175 | 168 | 159 | 154 | 146 | 140 | 137
150 | 1,76 | 1,71 | 164 | 1,59 | 1,54 | 147 | 144 | 137 | 1,34 [ 1,20 | 125 | 1,22
620 [ 212 | 200 | 191 [ 1,83 | 172 ]| 166 ) 156 | 151 | 143 | 137 | 133
200 (1,74 | 189 | 162 | 1,57 | 1,52 | 145| | 142 | 1,35 | 1,32 | 1,26 | 1,22 | 1,19
2178) 209 | 197 | 188 | 1,79 | 169 | 182 | 153 | 148 | 139 | 133 | 128
400 | 1,72 | 167 | 160 | 1,4 {149 | 142 | 138 | 1,32 | 1,28 [ 1,22 | 1,16 | 1,13
2121204 | 192 | 184 [ 1,74 | 164 | 157 | 147 | 142 | 132 | 1,24 | 1,19
1000 | 1,70 | 1,65 | 1,58 | 153 [ 1,47 | 141 { 1,36 | 1,30 | 126 | 1,19 | 1,13 | 1,08
209 (201|189 | 181 [ 171 | 161 | 154 | 144 | 138 | 128 | 1,19 | 1,11
o {169 164 157 | 152 | 1,46 | 1401) 1,35 } 1,28 | 1,24 | 147 [ 1,11 | 1,00
207 | 199 187 | 1,79 | 169 | 159 | 152 | 141 | 136 | 125 | 1,15 | 1,00
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3
Bang X — Bang gi4 tricha >

M =il
&

[# 3

!

m=1]

¢ N 0.1 0,2 0,3 0.4 0.5 0.6
0 0004837 | 0818731 | 0,740818 | 0,670320 | 0606531 | 0,548812
1 0995321 | 0082477 | 0,963063 | 0938448 | 0,909796 | 0,878099
2 0909845 | 0998852 | 0.996390 | 0992074 | 0985612 | 0,977885
3 0.000006 | 0999943 | 0999724 | 0999224 | 0,998248 | 0097642
4 1000000 | 0,099008 | 0,000724 | 0999939 | 0099828 | 0,999606
5 1,000000 | 1,000000 | 0,099999 | 0999996 | 0,999986 | 0999962
6 1000000 | 1,000000 | 1,000000 | 1,000000 | 0999999 | 0999997
7 1,000000 | 1,000000 | 1.000000 | 1,000000 | 1,000000 | 1,000000
a
k 0,7 0.8 0.9 1,0 2.0 3.0
0 0496585 0449320 0406570 |0.367879 |0.135335 |0,049787
1 0,844195 |0,808792 (0772483 [0.735759 |0,406006 |0,199148
, 0065858 |0,952577 (0937144 (0919699 |0,676677 |0,423190
3 0004246 0990020 (0988542 (0981012 |0.857124 (0647232
4 0000214 |0,008580 [0997657 (0096340 |0947348 10,815263
5 0099909 (0099816 |0,999656 0099406 0,983437 |0,916082
6 0000990 0999980 (0099958 |0999917 |0,995467 |0,966491
7 0099998 0099999 |0.099007 [0999990 ]0,998904 |0,988095
8 1,000000 [1,100000 [1,000000 10999999 0999763 |0,996196
9 1,000000 |0,999954 0998897
10 0099992 [0.999707
11 0099999 [0.999928
12 1,000000 |0,999983
13 0,999990
14 0,099999
15 1,000000
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Bang X (1i€p theo)

4,0 5.0 6,0 7.0 8.0 9,0
0 0018316 | 0006738 | 0002479 | 0000912 | 0000335 | 0000123
1 0091579 | 0040428 | 0017352 | Q007205 | 0003019 | 0,001234
2 0238105 | 0,124652 | 0061970 | 0029636 | 0013754 | 0,006232
3 0433472 | 0,265066 | 0,151205 | 0081765 | 0042380 | 0,021228
4 0628839 | 0440493 | 0285038 | 0172991 | 0,089632 | 0,054963
5 0,785132 | 0615960 | 0445681 | 0300708 | 0191236 | 0,115690
6 0889326 | 0762183 | 0606304 | 0449711 | 0313374 | 0,206780
7 0048866 | 0866628 | 0,743981 | 0598714 | 0452961 | 0,323896
8 0978836 | 0931806 | 0847239 | 07290091 | 0592548 | 0455652
9 0,991867 | 0986172 | 0918077 | 0830496 | 0716625 | 0,587408
10 0997159 | 0986205 | 0957380 | 0901479 | 0815887 | 0,705988
11 0999084 | 0994547 | 0876908 | 0946650 | 0,888077 | 0,803008
12 0999726 | 0997981 | 0991173 | 0973000 | 0936204 | 0,875773
13 0,909923 | 0999202 | 0996372 | 0987188 | 0,965820 | 0,926149
14 0,999979 | 0999774 | 0988600 | 0294282 | 0982744 | 0958533
15 0999984 | 0909931 | 0999491 | 0997503 | 0991770  0,977964
16 0,999998 | 0,900080 | 0990825 | 0999041 | 0996283 | 0988394
17 0,999989 | (,999094 | 0999943 | 0099637 ; 0998407 | 0,994680
18 0,989999 | (,909998 | 0999982 | 0999869 | 0999351 | 0997573
19 0,999999 | 0,99900Q | 0990004 | 0,009055 | 0999748 | 0,998943
20 1,000000 | 0,999998 0,99999 0999985 | 0999907 | 0,999560
21 1,000000 | 0890998 | 0999995 | 0,999067 | 0,999824
22 0999929 | 0999998 | 0999989 | 0,899032
23 1,000000 | 0,999999 | 0899997 | 0,990074
24 0,999999 | 0999999 | 0,999990
25 1,000000 | 0999999 | 0,99999
26 1,000000 | 0,999996
27 0,999508
28 1,000000
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Bang X1 - Bang gi4 tri ctta phan phéi Poisson: P,(a) =

&
a €&

I

) 0,1 0.2 0,3 0,4 0.5 0,6
0 0004837 | 0818731 |0,740818 | 0670320 | 0606631 | 0548812
1 000484 | 0163746 0222245 | 0268128 | 0303265 | 0329287
2 0004524 | 0016375 0033337 | 0053626 | 0075816 | 0098786
3 0000151 | 0001091 (0003334 | 0007150 | 0012636 | 0019757
4 0,000004 | 0000055 (0000250 | 0000715 | 0001580 |  0,002964
5 0000002 [0,000015 | 0,000057 | 0,000158 |  0,000356
6 0000001 | 0000004 | 0,000013 | 0,000035
7 00000 | 0000003

K 0,7 08 0.9 1,0 2,0 3,0
0 0496585 | 0449329 | 0406570 | 0367879 | 0135335 | 0,049787
1 0347610 | 0350463 | 0365913 | 0367879 | 0270671 | 0,149361
2 0121663 | 0143785 | 0164661 | 0183940 | 0270671 | 0,224042
3 0028388 | 0038343 | 0049398 | 0061313 | 0,180447 | 0,224042
4 0004968 | 0007669 | 0011115 | 0015328 | 0090224 | 0,168031
5 0000635 | 0001227 | 0002001 | 0003066 | 003508 | 0,100819
6 0000081 | 0000164 | 0000300 | 0000511 | 0012030 | 0,050409
7 0,000008 | 0,000019 | 0000039 | 0000073 | 0003437 | 0021604
8 000002 | 0000004 | 0000009 | 0000859 | 0008101
9 0060001 | 0000191 | 0002701
10 0,000038 | 0,000810
11 0,000007 | 0,000221
12 0,000001 | 0,000055
13 0,000013
14 0,000003
15 0,000001
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Bang XI (1iép theo)

4,0 5,0 6,0 7.0 8,0 80
0 0,018316 0,006738 0,002479 0,000912 | 0,000335 | 0,000123
1 0,073263 0,033690 0,014873 0,006383 9002684 | 0001111
2 0,146525 0,084221 0,044618 0.022341 0,010735 | 0004998
3 0,195367 0,140371 0,089235 | 0052129 | 0028626 | 0,014994
4 0,195367 0,175467 0,133853 0,081226 | 0057252 | 0,033737
5 0,166293 0175467 0160623 } 0127717 | 0091604 | 0,060727
6 0,104194 0,146223 0,160623 0,149003 | 0,122138 | 0,091090
7 0,059540 (,104445 0,137677 0,148003 | 0,139587 | 0,117116
8 0,029770 0,065278 0,103258 0,130377 | 0,139587 | 0,131756
9 0,013231 0036266 0,068838 0,101405 | 0,121077 | 0,131756
10 0,005292 0018133 | 0041303 | 0,070983 | 0,093262 | 0,118580
11 0.001925 0,008242 0022529 0,045171 0,072190 | 0,097020
12 0,000642 0,003434 0,011262 0026350 | 0048127 | 0,072765
13 0,000197 0,001321 0005199 | 0014188 | 0,029616 | 0,050376
14 0,000056 0,000472 0,002228 0,007094 0,016924 | 0,032384
15 0,000015 0,000157 0,000831 0,003311 0,009026 | 0,019431
16 0,000004 0,000049 0,000334 0,001448 0,004513 | 0,010930
17 0,000001 0,000014 0,000118 | 0,000596 | 0,002124 | 0,005786
18 0,000004 0,000039 0,000232 0,000944 § 0,002893
19 0,000001 0,000012 0,000085 0,000397 | Om00137
20 0,000004 | 0,000030 0,000159 | 0,000617
21 (,000001 0,000010 0,000061 | 0,000264
22 0,000003 | 0,000022 | 0,000108
23 0,000001 0,000008 | 0,000042
24 0,000003 | 0,000016
25 0,000001 | 0,000006
26 0,000002
27 (,000001
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Bang XII - Hé so q = gq{p,k)

“ 0,95 0,98 0,999 X 0,95 0,99 0,999
17 0,400 0,639 0,961 55 0,196 0,280 0,398
18 0,385 0,602 0,916 60 0,187 0,266 0,375
19 0,371 0,578 0,875 65 0,179 0,253 0,356
20 0,358 0,556 0,838 70 0,172 0,212 0,339
22 0,336 0,618 0,776 80 0,160 0,221 0,311
24 0,318 0,487 0,721 90 0,150 0,209 0,280
26 0,302 0,460 0,670 100 0,142 0,196 0,271
28 0,288 0,437 0,641 110 0,135 0,186 0,257
30 0,276 0,416 0,608 120 0,129 0,177 0,216
35 0,253 0,375 0,541 150 0,115 0,150 0,220
40 0,234 0,343 0,494 200 0,089 0,135 0,181
45 0,219 0,318 0,455 250 0,088 0,120 0,162
50 0,207 0,297 0,421 300 0,081 0,100 0,116

126




Bang XIII - Hé so6 z,(p,k) & z, (p,k)

P
k 0,90 0,95 0,98 0,99
z, A z, Z; Z Z Z, z,
4 0,640 2,37 [ 0,599 | 2,37 [ 0549 [ 3,67 | 0,510 | 4,39
5 0,672 | 2,090 | 0,621 | 2,153 | 0,576 | 3,001 | 0,516 | 3,484
6 0,690 | 1,916 | 0,644 | 2,202 | 0,507 | 2,623 | 0,560 | 2,979
7 0,705 | 1,797 | 0,661 | 2,035 | 0,616 | 2,377 | 0,588 | 2,660
8 0,718 | 1,741 | 0,675 | 1,916 | 0,634 | 2,295 | 0,604 | 2,440
9 0,720 | 1,645 | 0,688 | 1,826 | 0,644 | 2,076 | 0,618 | 2,277
10 | 0,730 | 1,953 | 0,699 | 1,755 | 0,856 | 1,977 | 0,630 | 2,454
11 0,748 | 1,550 | 0,708 | 1,698 | 0,667 | 1,808 | 0,644 | 2,056
12 | 0,755 | 1,545 | 0,717 | 1,651 | 0,677 | 1,833 | 0,651 | 1,976
13 | 0,762 | 1,485 | 0,725 | 1,611 | 0,685 | 1,779 | 0,610 | 1,910
14 [ 0,769 1 1,460 | 0,732 | 1,577 | 0,693 | 1,733 | 0,669 | 1,854
15 | 0,775 | 1,437 | 0,739 | 1,518 | 0,700 | 1,691 | 0,676 | 1,806
16 0,780 | 1,418 | 0,745 | 1,522 | 0,707 | 1,659 | 0,683 { 1,764
18 0,790 1 1,385 | 0,756 | 1,479 | 0,719 | 1,602 | 0,696 { 1,695
20 | 0,798 {1,368 | 0,765 | 1,444 | 0,730 | 1,556 | 0,707 | 1,610
22 108051336 |0773 | 1,416 | 0,739 | 1,519 | 0,717 | 1,595
24 | 0,812 {1,316 | 0,781 | 1,391 | 0,747 | 1,487 | 0,726 | 1,553
26 0,818 1 1,300 | 0,788 | 1,371 | 0,755 | 1,460 | 0,734 | 1,526
28 (0,823 {1,286 |0,791 | 1,352 | 0,762 | 1,436 | 0,711 | 1,499
30 0,828 | 1,274 | 0,799 | 1,337 | 0,768 | 1,417 | 0,713 | 1,475
35 (0,838 1,218 | 0,811 | 1,304 | 0,731 | 1,376 | 0,762 | 1,428
40 | 0,847 | 1,228 | 0,821 | 1,279 | 0,792 | 1,344 | 0,774 | 1,390
45 | 0,854 | 1,212 | 0,830 | 1,250 | 0,802 | 1,318 | 0,784 | 1,360
50 0,861 | 1,199 [ 0,837 | 1,243 | 0,810 | 1,297 | 0,793 | 1,336
60 0871|1179 | 0840 | 1,217 | 0,824 | 1,265 | 0,808 | 1,299
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Chu y: Céc Bang thong ké trong Phu luc duogc sir dung trong céc
chuong trinh tinh todn ¢ cuéi méi chuong. Khi chay cdc chuong trinh trén
mdy tinh, cin luu cdc Bang thong ké ndy thanh cdc ép van ban dé trén &
dia va trong cung thu muc véi chuong trinh, ¢6 tén goi va cich luu trix da
dugc hudng dan ¢ cudi mébi chuong trinh.
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74.

Chuong 8
8.1.
8.2.
8.3.
Phy luc -
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MUC LUC

Loi m& dau

Sai s0 quan tric

Phan loai sai s6

Phan phéi cla cdc sai s6 quan trac ngiu nhién
Phuong phap khir sai s6

U'ée lwong do chinh x4c clia cdc quan tric

S6 lugng quan tric cdn thiét

Udc lugng gia tri chan thuc

Céc loai udSe luong

Cach tim uéce lugng

U'éc luong khoang cho do chinh xdc cla cdc quan trac
Kiém dinh tinh chuin clia sai s4 quan tric
Tiéu chudn %’

Phuong phap dudng Henri

Quan hé giira cdc day quan tric

So sanh do chinh x4c cla céc quan tric

So sanh gid tri trung binh

Quan hé ham giita hai d&y quan tréc

Quan he ham giita ba day quan tric

Quan hé ham giira nhiéu day

Phan tich phuong sai

Mg ddu

Test - ki€m tra clia Bartlett

M@ hinh phan tich bién phén loai 1 dang don gian
Mo hinh phan tich bi€n phén loai ! giao nhau
M@ hinh bién phan loai 1 giao nhau cé lap
Phan tich tuong quan

Mg dau

Phin tich tuong quan loai 1

Mo hinh phén tich tuong quan loai 2

M@ hinh phan tich tuong quan loai 3

Phuong phap dénh gia trong s6 cac thanh phan ctua hé
Dat bai toan

Phuong phap

Vidu dp dung

Ap dung dé nit gon s& thi nghiém hodc hé sinh théi
Phan tich phan biét

Mad ddu

Phan tich phan biét dang hai 16p

Phan tich phan biét dang N 1dp (N > 2)

Cac bang thong ké

Tai liéu tham khao
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