Bai 4 HOI QUY TUONG QUAN

Néu c6 cdp bién ngu nhién X, Ythi dé danh gia mdi quan hé tuyén tinh gitra X va Y
ta tinh hé sb tuong quan ryy .
Hé s6 twong quan 1y thuyét duoc dinh nghia 1a
= JE{(X —EX)(Y —EY)} _ JE{(X —EX)(Y —EY)}
v DX.DY G xOy

v6i E 12 ky hiéu cta ky vong toan hoc, D 1a phuong sai, o 1a do 1éch chuan
Trong xir I s6 liéu sau khi thu thap s6 lidu ta dé n cdp s6 liéu thanh 2 cot hay hai hang
(nén dé 2 cot vi thuan tién cho cac thao tac sau nayn).

p

Néu tinh truc tiép c6 thé dung coéng thic sau:

n
n —_
E ,(Xi _)_()2 inz_nxz
_ =1 i=1

Phuong sai ctia X s’ = (n—1) = (n—1)
SO Syr-ny?
Phuongsafcia Y sy = “Srm— =
S (-0 -9) DXy - nxy
Hiép phuong sai XY covar (X,Y) = = = =

(n-1) (n—-1)

Trong cac cong thirc trén c6 thé tinh tong bang ham Sum(day sd), tinh tong binh
phuong bang ham Sumsq (ddy sd), tong cac tich s6 bang ham Sumproduct (day1, day 2)

Néu ding ham dinh sin thi s’ = var(ddyX) s?y = var(dayY)

Hiép phuong sai = Covar(dayX, dayY)

Heé sb tuong quan rxy = Covar(X,Y)/(Sx Sy) hoic ham dinh sin Correl(dayX, diyY)

Hé s6 twong quan duong két luan twong quan thuan, am két luan tuong quan nghich

Pé kiém dinh gia thiét
r</n—2
Ji-r?
so v&i Ty = Tinv(a/2, n-2) tire 1a gia tri trong bang Student & murc y nghia o véin - 2
bac tu do.

Ho: pxy = 0 ddi thiét Hi: pxy # 0 c6 thé tinh Ty, = sau do

Tiép theo 1 tim dudng hodi quy tuyén tinh Y theo X, dudng thang nay c6 phuong trinh
Y =a+bX
ala tung d6 gbc, b 1a hé s6 goc

b tinh theo cong thicb=rsy/sx a= Y -aX

Dung ham dinh sin thi a = Intercept(day Y, day X), b = Slope(day Yd, day X)
Ciing c6 thé ding ham Linest (Day Y, day X, 0,1) dé tim ddy du a, b, r*, cac sai b .. .
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Khi c¢6 mot bang nhiéu bién thi nén vao Data Analysis dé tinh mot bang cac hé s6
twong quan giita cac bién bang muc Correlation, tinh mot bang cac phuong sai va hiép
phuong sai bang muc Covariance va tim hdi quy tuyén tinh hodc boi tuyén tinh bang muc
Regression, hai muc dau khong c6 gi dac biét, chi viéc khai bao mién vao (Input range) bao
g@)m tat ca cac cot s liéu, sau d6 chon Label (néu c6 téncot & dong déau), mién ra (Output
range)

Phan Regression nén chon Option Residuals va Line fit plots s& dwoc mot bang tom
tit cac théng ké, mot bang phan tich phuwong sai, mot bang cac gia tri cua cac hé s6 hdi quy
cung cac kiém dinh Student, mot bang cac phan du (Residu) va cac dd thi. Néu lam hoi quy
boi tuyén tinh thi chu y mién X bao gém cac cot chira cac bién, dit sat nhau, bao g@)m ca hang
dau chira tén bién, néu c6 k bién thi s& duoc k d6 thi hdi quy don tuyén tinh ctia Y theo
bién 1, Y theo bién 2, . ., Y theo bién k.

X1l X2 X3 Y Bang hé so tuong quan

52 40 81 55 X1 X2 X3 Y

33 37 90 2.1 X1 1

7295 66 20.5 X2 0.27507 1

15 58 40 96 X3 0.09303 -0.58 1

40 20 75 1.7 Y 0.49827 0.94999  -0.6297 1

32 41 80 3.8
76 54 83 103
10 & 70 11.7

Bang hiép phuong sai

68 70 65 152 X1 X2 X3 Y

57 109 45 244 X1 424.095

24 62 64 93 X2 134.643  564.971

46 75 71 13 X3 26.1667 -188.3 186.55

35 55 8 65 Y 67.4238 148.371 -56.512 43.2
54 68 63 138 Trén duong chéo la phuong sai ctia cac bién

66 82 68 16.6 X1, X2,X3,Y

Input Range trong muc Correlation bao gdm toan bo cac cot chira X1, X2, X3, Y
Vi hang dau c6 tén cac bién nén khai LabelsV, két qua ta dugc mot bang, tai cac chd giao

nhau gitta hang va cdt ta dugc h¢ s6 tuong quan rxixz, xixs, - - -

—lnput R
lnput Range: |$.-5.$1 3D E1E | |_I
C |
Grouped By * Columns il
T Bows Help I

I+ Labels in First B owe

—dutput ophion
" Dutput B ange: #2413
T Mew workshest Pl I
T Mew workbook
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Tuong ty nhu vay vao muc Covariance va khai bao nhu muc Correlation, két qua
duoc mot bang, trén dudng chéo 1a cac phuong sai con tai chd giao nhau giita hang va cot ta
duogc hiép phuong sai, dem hiép phwong sai ctia hai bién chia cho cin cua tich sb hai phuong
sai ta duoc hé s6 twong quan.

Néu chon Regression thi Input Y Range 1a cot chita Y, Input X Range gdm céc cot
chira X1, X2, X3. Chon Labels vi hang déu co tén cac bién. Bo qua Constant is Zero va
Confidece level (ttc 1a dé nguyén 95%). Phan Options chon Residuals va Line fit plots con
bo qua Standardized residuals, Residual plots, Normal Probability Plot.

] Regression I
r
- | Inputy Range: $D31:80516 |
H Cancel I
Input = R ange: |$.-'-\$‘I FCE16
Hel
¥ Labels ™ Constant iz Zem il

I Confidence Lewvel IEIE =

: —Output option
=" Output Range: |$-"—‘-$32
T Mew worksheet Pl |
T Mew wWorkboolk

Residual

i v FResiduals — Feszidual Plots
I Standardized Residuals I+ Line Fit Plots

Két qua nhu sau:

Summary statistics Béng tom tat cac thong ké

Regression Statistics Céc thong ké vé hé sd twong quan
Multiple R 0.99891 Heé s6 twong quan bdi R
R Square 0.99783 Hé s6 x4c dinh R?
4djusted R 0.99723 Hé s x4c dinh R? diéu chinh
Square
Standard irror ~ 0.34561 Sai s6 chuén se
observations 15 S6 quan sat n
Anova Bang phan tich phuong sai

df SS MS F Significance F

Regression 3 603.139 201.05 166;3 6.38E-15 <_Ml’rc y nghia
Residual 11 1.31388 0.1194 F thuc nghiém
Total 14  604.453 se

Céc hé s6 trong hdi quy bdi tuyén tinh
Coefficien Standar t Stat P-value  Lower 95% Upper

ts d error 95%
intercept 1.69692 0.80419 2.1101 0.06 -0.0731 3.466928
X1 0.10283 0.00493 20.863 0 0.091978 0.113673
X2 0.19943 0.00522 38.212 0 0.187947 0.210922
X3 -0.116 0.00877 -13.232 0 -0.13535 -0.09674
Hésd Saisd GiatriT Mucynghia Céanduéi Cén trén
Phan du (sai s6)
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Residuals

Quan st Du bao theo Phan du Chu thich
hoi quy {

observation  Predicted Residual e=Y-Yhq
Y Yhq e

5.62139 -0.1214
2.02496 0.07504
20.3875 0.11247
10.1646 -0.5646
1.09507 0.60493
3.88035 -0.0804
10.6492 -0.3492
11.5538 0.14621
9 151064 0.0936
10 24.0742 0.32578
11 9.10264 0.19736
12 13.1451 -0.1451
13 6.74882 -0.2488
14 13.5001 0.29993
15 16.9458 -0.3458

O ~NOoO oI, WN -

Ngoai ra con dugc 3 d6 thi hoi quy tuyén tinh don Y theo X1, Y theo X2, Y theo X3

X1 Line Fit Plot y = 0.159x + 3.7261
R?=0.2483
30
25 + ®
20 + *
¢ Y
> 15 ¢ & 2 | inear (YY)
0L %o .
51 * .
0 ; . ® :
0 20 40 60 80
X1
) ) y = 0.2626x - X3 Line Fit Plot y =-0.3029x +
X2 Line Fit Plot 5.7166 31.997
2 _ 2 _
%0 R® =0.9025 30 . R* = 0.3965
* e Y
20 + 20 + L4
* Y > .
> 10 + 10 L ¢ @ == Linear
— | inear (Y)
0 (Y) 0 1
10 100200 0 50
X2 X3

Ba d6 thi nay khi v& ra c¢6 2 ddy diém, diy quan sat Y, ddy du béo theo hdi quy mau
hdng Yhq, ta c6 thé vao ché d6 do thi xoa diy Yhq, sau d6 nhay sang diy Y, Insert Trend line

dé v& duong hoi quy va thém phuong trinh, thém hé sb R
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Vi Excel mudn giai quyét nhiéu vin dé nén ¢ phan thong ké chi tinh toan nhiing diém
chu yéu, chir khong di sau phan tich nhu & cac bo chuong trinh chuyén dung dé tinh théng ké
SPSS, Statistica, SAS, MstatC, Statgraphics, . . . Ngoai cac phén trinh bﬁy O trén con co phﬁn
tao sb ngau nhién, chon mau, tim dudng trung binh trugt, lam tron s6 liéu, bién ddi Fourrier. .

.ma do khuén kho cua bai giang chiing ta khong d& cap toi.
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