Chuong 5: TUONG QUAN VA HOI QUY
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5.2. Hé s6 tudng quan Pearson

Cho hai bién ngu nhién X, Y.

E (867001, 45 Tiét)

5.1. Tuong quan

Cho hai bién ng3u nhién X, Y.

Tuong quan (Correiation) giifa hai bién X, Y 13 khai niém thé
hién mic d6 clia mbi quan hé giita X va Y.

Hé sb tuang quan (Correiation coefficient) 13 dai lugng do
ludng cudng dé clia mbi quan hé giita hai bién X va Y (khong
phan biét bién n3o I3 phu thudc, bién ndo I3 doc lap).

Ky hiéu p : hé sb tuong quan téng thé. (—1 < p < 1).

Biéu dd phan tan (scatter diagram): d thi thé hién cac cip
gia tri (Xi, Y;)
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Hé s6 tuong quan m3u (Pearson) clia X va Y, ky hiéu rxy

> (Xi=X)(Yi-Y)
Xy = == -
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perfect high moderate low 2810 low moderate high perfect
-1 0 1
rxy Strength of Correlation
lrxy| =1 Perfect
0,75 < |rxy| < 1 High (Strong)
0,5 < |rxy| < 0,75 Moderate
0,2 < |rxy| < 0,5 Low (Weak)
0<|rxy| <0,2 No Correlation
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Vi du 78

Mbt céng ty mudn nghién ctu anh hudng clia quang cdo (QC) téi
doanh sb (DS) ban hang. Dir liéu v& quang cdo va doanh thu mét

sb thang thu thip dugc nhu sau.

Chi phi QC (Tr.d) 0,

9 1,3 | 1,5] 1,8

2,1

Téng DS thang t6i (Tr.d)

100, 1

170

151,6 199,3

221,2

V& bidu db phan tan va tinh hé sb tuong quan Pearson.
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X Y X? Y? X.Y

0,9 100, 1

1,3 151,6

1,5 170

1,8 199, 3

2,1 221,2

SX= [V [ X2 [2Y?2 [ XY
n= X = Y=
Hé sb tuong quan:
S X Yi—nX.Y
Xy = = ":172 . ]
ﬂi:zlx,-z—n(x) Hg v2—n(Y) ]

Nhin xét: . . .
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Vi du 79

C6 sb lieu vé thai gian quang cdo ( TGQC/tudn, dv: phiit) trén
truyén hinh va lugng san pham tiéu thuy (LTT/tuan, dv: 1000 sp) &
mét cdng ty san xult db choi tré em nhu sau

TGQC | 28 37 44 36 47 35 26 29 33 32 31 28
LTT |41 32 49 42 38 33 27 24 35 30 34 25

Tinh hé sb tuong quan Pearson.

5.3. Van dé xé&p hang

Cho bién ng3u nhién X = (X1, ..., x,). Ky hiéu:
- Rx. 1a hang cha X;.
Cach lam:
1. Quy uéc thir tu x&p hang trudc khi [am.
2. Danh tha tu.
3. N&u c6 cac gid tri X; bing nhau = trung binh vi tri.

- RX - (RX17 “eey RXn)

Vi du 80
Diém trung binh ndm 2018-2019 cita 10 hoc sinh I6p 12A1 nhu sau
HS A B C D E F G H | J

DiémTB(X) |98 7 9 8 98 10 6 98 7 5
Hang(Rx) | 3 75 5 6 3 1 9 3 75 10
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5.4. Hé s6 tudng quan Spearman

Trudng hop X, Y dugc thé hién duéi hinh thic xép hang.
Budc 1:
-X&p hang cic gia tri clia X; clia bién X: Rx = (Rx;, .-, Rx,)-
-X&p hang c4c gia tri chia Y; cla bién Y: Ry = (Ry,, ..., Ry,).
Budc 2: Tinh hé sb tuong quan hang

n
6. d?
rXY:l_L

n(n?—1)

trong dé: d; = Rx, — Ry,.

Vi du 81

Khi tuyén dung, mdt cong ty danh gid cic dng vién thong qua
phéng vAn va bai kiém tra. Khi phdng vin, cac ting vién dugc
danh gis tir A (xubt sic) dén E (khéng phii hop) va bai kiém tra
dugc tinh theo thang diém 100. K&t qua ciia 5 dng vién nhu sau:

Ung vién 28 | 37 | 44 | 36 | 47
Diém phéngvin | A | B| A | E | D
Diém bai thi 60 | 72| 49 | 88 | 75

Tinh hé sb tuong quan hang.
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Giai

RX Y RY

PV | Hang PV | Diém BT | Hang BT | d d?

72

49

88

O|m|> w| > X 3

GBI W N

75

Hé sb tuong quan hang
XY = ceeeenn = —0,925
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Hbi quy 13 phucng phap phan tich dusc dung dé xem xét mbi
lién hé giita hai bién X, va Y, trong dé

- X: bién doc 1ap (bién gidi thich, anh hudng dén bién Y).

- Y: bién phy thudc (bién dugc giai thich, chiu dnh hudng béi X)

Vi du 83

1. Trong phan tich dnh hudng cia chi phi quang cio dén doanh sb
bdn hang, ta cé

X = chi phi quang cdo.

Y = doanh sb ban hang.
2. Trong mét cudc khio sat vé& viéc dau tu cho gido duc va Igi ich
thu dugc sau khi ra trudng, ta cé

X = du tu cho gido duc.

Y = loi ich thu duoc.
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Vi du 82

C6 sb litu vé thai gian quang cdo ( TGQC/tuan, dv: phiit) trén
truyén hinh va lugng san pham tiéu thu (LTT /tun, dv: 1000 sp) &
mét cdng ty san xult db choi tré em nhu sau

TGQC |28 37 44 36 47 35 26 29 33 32 31 28

LTT |41 32 49 42 38 33 27 24 35 30 34 25

Tinh hé sb tuong quan Spearman.
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5.6. H6i quy tuyén tinh don gian

(Simple Linear Regression)

Gia sir ring mbi quan hé thuc sy giita x va Y |3 dudng thing va
quan sat Y tai moi gid tri x 1a mot bién ngau nhién thda

E(Y[x) = o+ Brx

trong dé: tung d6 gbc By va hé sb géc B1 13 nhitng hé sb hdi quy
chua biét.
Gi sl nhiing gia tri quan sat y dugc bidu di&n théng qua md

hinh

Y =00+ fix+e (12)
trong d6 e I3 sai sb ng3u nhién c6 trung binh bing 0 va phuong sai
o2 (khong biét). Sai sb clia m8i quan st Y khéc nhau dugc gia sir
13 nhitng bién ngiu nhién khdng tuong quan.
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Gid st c6 n cip quan sat (x1,y1); (x2,¥2);-.; (Xn, ¥n) va Mot
dudng thing tng vién cho dudng hdi quy udc luong nhu hinh

y

Observed value
Data (y)

Estimated

regression line

X

Cau hdi: dudng ndo (Bo, £1) 1a tbt nhit cho bd dif liéu quan sat?
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Karl Gauss (1777-1855) dé xubt uéc tinh By, 81 bing phuong
phap binh phuong tbi thiéu.
Sir dung phuong trinh 12, ta ¢6 bigu didn clia n c3p quan st
nhu sau
yi = Bo+ Pixi +¢ (13)
va téng binh phuong sai sb giita cdc quan sat va dudng hdi quy
dang 1a

L=3"eF =" (i~ fo— Bx)’ (14)
i=1 i=1

Gidi bai todn cuc tiéu phuong trinh 14, ta dusc
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, . Qua trinh udc lugng trong hdi quy tuyén tinh don gian
Dinh ly 0.1

Uéc lugng binh phuong cuc tiéu clia B va By 1

Sample Data:

Regression Maodel
y=p+ ,f_fl.\' +E
Regression Equation

Efy) =B, + B x

Unknown Parameters

’U{l'lul

bp=y—b1.x (15)

n
(X,' = 7) (y,- = Y) E Xi.yYi — n.xX.y
1 =1

e

i
by = - = ; (16)
> (xi —Xx) 3 x2 — n.(x)
i=1 i=1
Vay, uéc lugng cho dudng thing hdi quy c6 dang
A Estimated Regression
y = bo + le (17) byAndby Equation
provide estimates of g= byt
J'Liu .md}}l Sample Statistics

.ﬁ“, h:
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" Giai.
Vi du 84 Cach 1: Lap bang tinh.

\ 7 7 - - - - =32
Cho dii liu vé so lugng sinh vién va doanh s6 ban hang theo quy NHi x ¥i x—x ¥—Jy x; — Xy, — ¥) x; — x)°
ctia 10 nha hang trong chudi clra hang ARMAND'S PIZZA 1 2 58 —12 —12 864 144
PARLORS 2 6 105 -8 -25 200 64
3 8 88 -6 -42 252 36
. " . . oy 4 8 118 -6 -12 72 36
Nhi hing S0 lirgng SV (1000 ngwdi) Doanh s6 bin E o 7 = i % 7
theo quy (1000 USD) " 16 137 2 7 14 4
i x; ¥ 7 20 157 é 27 162 36
I 2 58 8 20 169 6 39 234 6
2 6 105 9 22 149 8 19 152 64
3 8 88 10 26 202 12 72 864 144
% 5 1iE Towls | 140 | 1300 2840 568
5 12 17 . - o ST
6 16 137 2 Ly (5, —=INy, —F) 2y, — X)
7 20 157
] 20 169
9 22 149
10 26 202
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Tir bang trén, ta tinh dugc D4 thi PT hdi quy wéc ligng ARMAND'S PIZZA PARLORS
> (X=X)(Yi=¥) 240 ,
b= w6 '
o E(X:X) 20}
bp=Y — b1.X =130 — 5.14 = 60. é 200
Phuong trinh hdi quy udc lugng 1a: % TG
§=60+5 g
y o X ; 140
L]
Cach 2: dung may tinh. g
b = “2 100
by = E 80
= ]
= y= tung d6 gdc 60
by=60 4ol
2wl

1 1 L L L L L 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26

S6 hegng sinh vién (1000 ngudi)
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Diing may tinh tim hé sb6 tuong quan miu - phuong

trinh hdi quy tuyén tinh Vi du 85

D&i véi s6 thué (Internal Revenue Service - IRS), tinh hop If clia

Budc chuan bi: t8ng sb chi ducc khiu trir thué phu thudc vao tdng thu nhap d3

Xéa bd nhé: | Shift|=[9] = [2] = [=] dugc diéu chinh ca ngudi ndp thué. Cac khoan chi dugc khiu trir

Khai béo cot tin sb: I6n, trong dé bao gobm chi déng gdp tir thién va cic déng gdp vy té,

= = |1 |=[4](chon STAT) = [1](chon ON) I3 cac khoan hop Iy hon cho ngudi ndp thué cé téng thu nhap diéu
Nhap dif liéu chinh !c’sn. o} \mét miuc 'Ehu nhap n,éo ds, néu,nguési ndp thyé ké

= [3](chon STAT) = [2](chon A+BX) khai s6 chi can phai khau trir thué 16n hon s6 chi dugc khau trir

nhap dit liéu xong nhén [AC]. thué trung binh, thi khé n3ng phai thuc hién kiém todn IRS ting
Xuét két qua Iénﬂ. Dfr\liéu (ngé\n USD) vé t6n/g thu nhéap diéu chinh va s6 chi

IR N (chon Reg) = chon Két qud cin xult khau trir trung binh hodc hgp ly nhu sau

(bo =[1] bx =[2].r =[3]).
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5.7. Hé so xac dinh
Téng thu nhip diéu chinh  $6 tién chi khiu trie thué hop Iy

(000 USTH CRO00- DS A. Téng binh phuong do sai sb
22 9.6 (SUM OF SQUARES DUE TO ERROR - SSE)

%y 2 Y 7 7
‘,:; Ig? Thé hién phan bién thién cla y do cdc nhan t6 khéng dugc

48 11.1 nghién cliu dén.
65 13.5 — S (y — )2
85 17.7 SSE =2 bi=5)
129 255 B. Téng binh phuang do héi quy
. ) R i (SUM OF SQUARES DUE TO REGRESSION - SSR)
:I. Hay v& biéu d6 phan tan véi tong thu nhap diéu chinh Ia bién Thé hién phan bién Y dugc gidi thich bdi bién X.
6c lap. noo_ 5 n, 0
2. Dung phudng phap binh phucng nhd nhit dé xay dung pt hdi SSR = ,;1 vi—=y) = (bl) : ,glxi - n(x)
quy.

3. Hay uéc tinh miic hop Iy cha t8ng sb chi dugc khu trir cho
mét ngudi ndp thué cé t8ng thu nhap didu chinh 13 52 500 USD.
Né&u ngudi ndp thué nay khai sb thué chi duoc khiu trir 13 20 400
USD, thi nhan vién IRS c6 yéu ciu kiém toan hay khéng?
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C. Téng binh phudng toan bd Vi du 86
(TOTAL SUM OF SQUARES - SST) =" . .
Thé hién toan b bién thién clia Y. Tinh SSR, SSE, SST . R* trong vi du 84
SST =3 (vi—y)> = X y2 — n(¥)? Céch 1:
i=1 i=1

Quan hé giita: SST, SSR, SSE:
SST — SSR + SSE
Hé sb xac dinh

D.S | DS du doan

xi| yi |7=60+5x|yi—9i | (i—9) |yi—7 | (i—7)

i
,  SSR 1] 2] 58 49 42 38 33 27

RE=So1 2| 6 | 105
Y nghia: 3 8 88
Bién X gidi thich dugc (R2.100) % su thay déi clia bién phu 4 | 8| 118
thudc Y. Phan con lai do cic yéu t& ngiu nhién. 5 12| 117
Tinh chét: 6 | 16 | 137
1.0<R2<1 7 | 20| 157
2. R2 cang gin 1 cang tht. 8 | 20 | 169
58 ¢ 9 | 22| 149
10 | 26 | 202

1530 15730
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Ta cé: Cach 2:

SST =15730; SSE = 1530 Xj yi x2 y?
= SSR = SST — SSE = 15730 — 1530 = 14200 2 58 4 3364
Suy ra: 6 105 36 11025
R? = i ) ) 8 88 64 7744
Ta ndéi 90,27% sy thay doi trong doanh s6 ban hang c6 thé gidi 8 118 64 13924
thich bdi mbi quan hé tuyén tinh giui sb lugng SV va doanh sb 12 117 144 13689
ban hang. 16 137 169 118769
20 157 400 24649
20 169 400 28561
22 149 484 22201
26 202 676 40804
X=14|Y =130 | > =2528 | 3 = 184730

SSR = (b7) . {gn) X2 — n(y)z] — (52) [2528 — 10.142] = 14200,

SST =Y y? — n(y)* = 184730 — 10.1302 = 15730
i=1

R? = ..
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Dif liéu X |3 day sb6 theo thdi gian

Cach 3: dung mady tinh.
Xem cubi chuong.

Cho hai bién ng3u nhién X, Y.

Xix1|x| | x
Y |yl | ¥n

trong d6 X 13 bién theo thai gian.
Cach giai
Céch 1: gidi binh thudng.
Cach 2: danh s6 1,2.3, ...
Céch 3: danh sb lai bién X: x; = t; v&i diéu kién: >ti=0.
-Néu: nl§ t;€{..,—4,-3,-2,-1,0,1,2,3,4,..}.
- Né&u n chdn, t; € {... = 5,-3,-1,1,3,5,...}.
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5.3. HGi quy boi
C6 tai lidu théng ké v& san lugng san xult clia mét cdng ty qua M& hinh hoi quy boi
cac ndm nhu sau Y = Bo + B+ Paxa + -+ By + (18)
N&m 2010 | 2011 | 2012 | 2013 | 2014 | 2015 )
San luong (Tan) | 20 23 25 29 35 40 trong dé ﬁo,ﬁll, . L’BP 13 cdc tham s6 clia m6 hinh.

€ sai s6 ngau nhién.
1. Viét phuong trinh ham hdi quy tuyén tinh san lugng san xubt Phuong trinh hdi quy bdi
cha cdng ty theo thdi gian(theo 2 cich).
2. Du béo gia tri san luong san xubt clia céng ty trong 2 n3m tiép E(y) = Bo+ Bix1 + Baxa + - + Bpxp (19)

theo
3. Né&u n3m 2016, san luong san xult clia cong ty 13 44 thn. Viét
lai ham héi quy.

Phuong trinh hdi quy bdi uéc lugng

Yy =bo+ bixi+ boxo + -+ + bpxp (20)

trong d6 : by, by, ..., by la céc uéc IUng cta fo, A1, .., Bp-
y : gid tri uSc luong cla bién phu thudc.
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Hdi quy 3 bién

Multiple Regression = Cho bién ngau nhién X1, X, va Y.
Maodel
v=4 + ﬁ]\l“ B+t PBon,te Sample Data X1 X11 | X2 | - X1n
Multiple Regression Equaion ) Xy v Xp ¥ X2 X21 X22 e X2n
E(y) = B+ Bx + B, ++ Bx, Y Y1 Y2 Yn
By By B .. By e Az A ~
unknown parameters Muc tiéu: viét PT hoi quy: y = by + bixg + baxa.

Compute the Estimated
Multiple Regression

bbb, ..
[ et it Equution

b, \

provide the esnmaies of
f U e y :i'”a-g‘:_ll-&l'-l\\-&....+_h_,lrl

By "f"l"“_?" Py b Jrl,hl Wb are
sample statistics
""‘-\-..\_\_\_\_'_'_,_,f \‘\._‘_‘_\_'_'_'/-
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Phuong phap Budc 2: Tinh _
Budc 1: Tur bang dit liéu, 1ap ma tran . n lezi > X0
1 xu1 X XX = Yoxi XX Lxixi
1 X2 x . L [ X oxiixer X5 s
X = . . . s X' = X11 X12 -+ Xip _ (XT.X)71
o Xo1 X2ttt Xon -
L 1 X1n X2n ZYi
r i -XTy= ZXl,'._y,'
¥ L 2xeiyi 150
y=1|" bo
Buc 3: TmhmatranB. B = (X'X) L (XT.Y) = | b
Yn . by
Dit B — b‘; Budc 4: vibt PT hdi quy: 7 = bo + bixi + baxo.
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Vi du 88 g::’\ac'h 1:

Cho dy dif liéu sau véi x1, 2 I3 bién déc Iap, y I3 bién phy thudc i i‘; ig
X. |30 47 | 25 | 51 X=11 25 17|
Xy | 12] 10 | 17 | 16 1 51 16
Y [94 | 108 | 112 | 178 11 1 1
/ \ XT— |30 47 25 51
Viét PT hdii quy. 12 10 17 16
94
108
V=111
178
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101 01 1 1 30 12 B=(XTX) ' (XTyY
1 47 10 - 354637 —26° —15781
XTX =130 47 25 51 =
b 10 17 16 1 25 17 29475 235 29475 492
1 51 16 = - — .| 19774
4 153 55 _fee R0 HR 6960
= | 153 6335 2071 | 20475 250 58950
55 2071 789 | —108184 23 10033
354637 ;% —15781 7 - | 1179 103818 117923 10033
N .= 4
(XTXx) ' = R . PThOTaw: Y =179 T 97 ¥ 1179

B P B

20475 450 58950

1 1 1 1 19048 [ 492
XTy =130 47 25 51 o | = 19774
12 10 17 16 178 | 6960
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Hé s6 xac dinh C. Téng binh phuong toan bd

(TOTAL SUM OF SQUARES - SST)

A. Tong binh phuang do sai so Thé hién toan b6 bién thién cta Y.

(SUM OF SQUARES DUE TO ERROR - SSE) gL 2 & _»
Thé hién phan bién thién clia Y do cic nhan té khéng duoc SST = 421 (vi—y) = I;Yi - n(y)
nghién cdu d(3;1n. Quan hé giira: SST, SSR, SSE:
SSE=>(yi—7)=YTY-B"XTYy SST = SSR + SSE
=1 Hé s6 xac dinh

B. Téng binh phuong do hdi quy R2_ SSR
(SUM OF SQUARES DUE TO REGRESSION - SSR) T 5ST
Thé hién phan bién Y dugc gidi thich bdi bién Xi, X». T

1 du

n
SSR=3> (7 -7 =BT.(XTY) — n(y)? "
1:21 i =) ( ) ”) Tim hé so xac dinh trong vi du 88.

GV: Hoang Ddc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét) GV: Hoang Dic Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

Ma tran hé so tudng quan
Vi du 90
; I rvx rvx Cho bang dit liéu cta cdng ty van tai Butler nhu sau
Ma trdn hé s6 tuong quan: R= | rxy 1 rxx,
) mey Dexi 1 Nhiémvy  xl=sédjm x2=sélin v =thoigian vin
Trong dé ., véin chuyén dichuyén  van chuyén chuyén (gi®)
2o xiyi—nXLy 1 100 4 9.3
ryx, =gy = ———t . N 50 3 48
\/ [Z XuLn(xT)z] : [Z yfzfn(Y)z] 3 100 4 8.9
i=1 R i=1 4 100 2 6.5
>0 xiyi—nxy 5 50 2 42
ryX, = Gy = ——— - 6 20 2 62
\/[Z X212_"(72)2:| . [Z yiz—"(Y)z] 7 75 3 4
i=1 ) i=1 8 65 4 6.0
> X1iXei—nX1.3 9 90 3 7.6
i=1 10 90 2 6.1

XX = DeX = \/ [éxuz,n(xﬁ)z}[éxz"z*"(xiz)z]

Viét phuong trinh hdi quy udc lugng. Tinh R? va ma tran tucng
quan.
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Hudng dan dung may tinh casio
> Hoi quy don
Cho hai bién ngiu nhién X, V.

X|lxy x| | zp
Y ivyi|y2| | Un

1. Viét phuong trinh hdi quy udc lugng 7 = by + by, Tim hé s6 tuong quan mau ryy .
2. Tim SST, SSR, SSE, R? .
Cach giai:
1.
Buéce chuén bi:
X6a b nh6: | Shift]=[9]=[2]=[=]
Khai bdo cot tan so: \M} — | Mode| = ||| = [4](chon STAT) = [1](chon ON)
Nhap du liéu
= [3](chon STAT) = [2](chon A+BX)
nhap dit liéu xong nhin [AC].
Xuét két qua
W — [1] = [5](chon Reg) = chon két qua can xuét (by = [1],0; = [2] rxy =
[3).

2.

Tinh SSR = (b7) . lznj x? — n(f)Q]
T1nh2x Wﬁ.i.chonSum ) =[1]
Tmhx W:.:.chonVar = [2]

= SSR.
Tinh SST = Zyl — n(7)?

Tthyl [ Shift]=[1]=[3)(chon Sum) =[1]
Tmhy Wﬁ.i.chonVar = 5]

= SST.



> Hoi quy boi 3

Cho bién ngiu nhién X1, X,, va Y.

Xp | X [ Xoo |- | Xig
Xo | Xop | Xog | -+ | Xop
Y | Y, | Y, || Y,

1. Viét phuong trinh hoi quy udc lugng § = by + byz1 + boxs.
2. Tim SST, SSR, SSE, R2.
3. Tim ma tran hé sd tuong qan.
Cach giai:
1.
Buéc chuin bi:
X6a b nhé: [ Shift]=[9]=[2]=[=]
Khai bdo cdt tan s6: | Shift|= | Mode| = ||| = [4](chon STAT) = [1](chon ON)
Nhap X, X5

= [3](chon STAT) = [2](chon A+BX)

X1 nhép vao cdt X, X2 nhap vao cot Y.

Tinh X7 X
n > @y > wy;
XT.X = lei Zx%l lei.xgi
PRI DR STR D D SR PN

Trong do
S ay =[Shift]=[1] = [3] = [2]
S wgi = [ Shift]=[1] = [3] = [4]
5, = [hift] = [~ 1+ I
5, = [(5hift] » M+ B+
Zﬁu-w%:éé:
Nhap (X7 X) vo may dudi dang ma tran A,,;
Dit Apgy = XTX

Nhap ma tran A: [ Mode] = [6] = [1] = [1]

Tinh X7y
Z Yi
XT.Y = Zl‘li.yi ]
£24-Yi Ix1

Tinh tuong tw X7 . X.
Thay X, trong mdy tinh bing Y dé tinh 3" y; va >~ x1;.9;.
Thay X trong mdy tinh d€ tinh tiép > 29;.y;.
Nhap ma trdn XY vao mdy dudi dang ma tran Cpyzy: Cinay = X7V



NhépmatrzfmC::>:>:>:>

Tinh ma tran B

b
b?] =¢::¢:$:>
by

iBT:[bo by by ]
Luwu ma trdn B” v6 mdy tinh dudi dang ma trdn Byt Bugy = BT

NhépmatrénBT:é:éﬁ@é

2. Tinh SSR - SST

B—

Tinh Y
SSR: SSR = 52 (XTY) —n(y)
By o
Tinh BT XTY:[Shift|=[4]=[4] = [x]=[Shift|=[4] = [5]
Tinh 7 .
= 9SSR
SST: 55T = 3 ¥2 —n (V)

=1



Vi du 1. Cho dit liéu vé s6 luong sinh vién va doanh sé bdn hang theo quy cua 10 nha
hang trong chudi cita hang ARMAND’S PIZZA PARLORS

Nha hang S0 lwong SV (1000 ngwdi) Doanh s0 bdn
theo quy (1000 USD)
fl'
58
105
88
118
117
137
157
169
149
202

&

._
- P
Oy b O OO O b GG 0O O

I bed bl el =

1. Viét phuong trinh hdi quy udc luong.
2. Tinh R?.
Giai. Dung may tinh

My Ghi bai

Budc chuin bi:

[Shift]=[9]=[2] = =]

[Shift]=[Mode] = [{]=[4]=[1]

Nhap dit liéu

[Mode] = [3]= 2] :

Xuét két qua by = 60

bo : | Shift]=[1]=[5]=[1] by =5

by ¢ Shift]=[1]=[5]=2] r=0,9501
r:[Shift]=[1]=[5]=[3] =7 =60+ 5z

Tinh SSR > X2 = 2528

[Shift]=[1] = [3] = [1] X =14

[Shift]=[1] = [4] = [2] = SSR = (5%) [2528 — 10.14%] = 14200
Tinh SST STY? = 184730

[Shift]=[1] = [3] = [1] Y =130

[Shift]=[1] = [4] = [5] = SSR = 184730 — 10.1302 = 15730

R? ~ 0,9027




Vidu 2. Cho bdng dit liéu cua céng ty vdn tdi Butler nhu sau

Nhiém vu x1 =sé dam x2 =sb l;’in V= thﬁ‘ijg;ian van
vin chuyén di chuyén vin chuyvén chuyeén (gio)
1 100 4 9.3
2 50 3 4.3
3 100 4 8.9
- 100 2 6.5
5 50 2 42
fi &0 2 6.2
7 75 3 7.4
3 65 4 6.0
9 90 3 1.6
10 G0 2z 6.1

Viét phuong trinh hoi quy wéc luong. Tinh R? va ma trdn twong quan.

Nhin xét: V6i cic bai c6 nhiéu dif liéu, ta khong thé tinh todn bang cich nhin ma tran

= mdy tinh ho tr¢

Gidi.
BAm may Ghi bai
Shift|=19]=[2]=[=] Tinh X7.X

Shift|=[Mode] = [{]|=[4]=[1]

Nhép Xla Xo Vao Cét Xméya Yméy

[Mode] = [3] = [2] XTx = [Zl’u DR DESTE 2T

SNwy S wiwy Y, a3
Zx1i= Shift :>:>:>
S ag; =|Shift|=[1]=[3] = [4]
10 800 29 ]
3x3

S at =[Shift]=[1]=[3]=[1] XT X = [800 67450 2345

29 2345 91
S a3, =|Shift|=[1]=[3]=[3]
lei.x%: Shift|=>=>=>

n >y > xy ]
3x3

Nhap Y thay cho X, Tinh X7y =

Zy¢=:>=>=>

67
S a1y = Shift|=[1]=[3] = [5] XT.Y_!Z5594 ]
L2i-Yi |3%q

Zyi
Zfﬁu-%
3x1

> T2iYi




BiAm may

Ghi bai

Nhép X5 vao may thay cho X;

S woiyi = | Shift|=[1]=[3] = 5]

Nhip ma tran X7 X vao ma trin Ay

Mode] = [6] = [1] = [1] : nhap
Nhap ma trin XY vao ma tran Chniy
W=>I=>.=>.=>ﬂ nhap
TinhB:=>=>=>H
= ] = [ Shift] = [4] > [5]

Nhéap ma tran BT vao ma tran By

[Shift] = [4]= 2] = [2] = [¥] = [1]

Tinh B (XY

371 (11 (1= (5] (S
=[4]=[5]
Tinh 7

[Shift]=[1]=[4]=> 5]

Tinh Z V2

- [ B2

67
XTy = | 5594

202, 2

Tinh B =
by 0,9234

bo —0, 8687
by | = | 0,0611

PT hdi quy: 5 = —0, 8687 + 0,0611.21 + 0,9234.29

= BT =] -0,8687 0,0611 0,9234 ]

Tinh SSR = BT (XTY) —n(y)?
L (xXY)

By gy

BT (XTY') = 470,302

7=6,7
SSR = 470,302 — 10 x 6,72 = 21,402

n
Tinh SST = 3. Y2 — n(y)’
=1

n

S Y2 =472,8

=1

SST =472,8 —10 x 6,72 = 23,9
21,402

R2 = » 40 = 0,8955

23,9



