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l. SO LUO'C HOI QUY VA TWUONG QUAN

€> Thé nao la phan tich hoi quy twong quan? ]

@ Mi lién hé ciia cac hién tuong kinh t& xa hoi |

§> Nhiém vu phan tich hdi quy twong quan }

€> Céac budc tién hanh xay dwng mé hinh hdi quy }
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1. The nao la phan tich hoi quy twong quan?

Phan tich hoi quy
Nghién ciu quan hé gitva mdt bién phu thudc véi mot hodc

nhiéu bién ddc 1ap khac.

Phan tich twong quan

Nham do mirc d6 tuyén tinh gitra hai bien va cac bién nay
co tinh chat doi xwng.

Phan tich hoi quy twong quan

Hoi quy twong quan thwe chat 1a st dung phwong phap toan
dé phan tich mdi lién hé twong quan gitra cac hién twong.
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2. Moi lién hé cua cac hién twong kinh té xa hoi
Cac hién twrong KTXH lubn co moi lién hé véi nhau, cac

mbi lién hé nay cé thé dién ra trong thoi gian hodc trong
khéng gian.

Lién hé ham so

Lién hé twong quan
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Lién hé ham so6

« Khai niém: mdi lién hé hoan toan chat ché gitra tiéu
thirc nguy@n nhan va tiéu thirc két qua. Sy thay dbi
cUa tiéu thirc nguyén nhan sé quyét dinh dén sy thay
dbi cla tiéu thire két qua theo mét quan hé ty 1é.

 Dac diém: Lién hé dwoc biéu hién trén tirng don vi
ca biét
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Lien hé twong quan

« Khai niém: moi lién hé khédng hoan toan chat ché
gitra tiéu thirc nguy@n nhan va tiéu thirc két qua. Su
thay déi cla tiéu thirc nguyén nhan cé thé anh hwéng
dén sw thay doi cla tiéu thirc két qua nhwng khéng
cé tinh quyét dinh.

« Pac diém: Lién hé khéng dwoc biéu hién trén tirng
don vi ca biét ma phai quan sat sb 1&n.
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3. Nhiém vu phan tich hdi quy twong quan

v Xay dwng phwong trinh héi quy va xac dinh tinh
chat (thuan, nghich), hinh thirc cia moi lién hé.

v Danh gia trinh d0 chat ché ctia mdi lién hé twong
quan va sw phu hop cta md hinh théng qua hai chi

tiéu: hé so tuong quan va ty so tuong quan.
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4. Cac buwdc tién hanh xay dwng mé hinh hoi quy

« Giai thich sw ton tai thwc té va ban chat clia mai lién
hé bang phan tich ly luan (xac dinh tiéu thirc nguyén
nhan va tiéu thirc két qud)

. . y
. Tham do médi lién hé bing cac !
phwong phap thong ké.
» Lap phwong trinh hoi quy biéu | ..
hién méi lienhe. | - R
- Tinh cac tham s va gidi thich v = by + b x :
y nghia.
2 bl X
y:b{)+b1X+b2X y:b0+_ y:bﬂ'bl
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Il. Lién hé twong quan tuyén tinh giira
hai tieu thirc s6 lwong

<;> Xay dwng phwong trinh hoéi quy

a. Mot s6 khai niém co ban

b. Cach xac dinh tham sb6: Phwong phap binh phwong
nhd nhat

<2:> Hé so twong quan tuyén tinh (r)
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1a. M6t s6 khai niém co ban

v Duong hoi quy thue nghiém: dwdng dwoc hinh thanh béi
céac tai liéu thuc té. Duong hoi quy thye nghiém

. K
v' buong hoi quy ly thuyét: '
dwdng diéu chinh bu trr cac

chénh Iéch ngau nhién, néu ra xu

Duong hot quy Iy thuyet

hwédng co ban cua hién twong. .

v Phurong trinh h6i quy: phwong trinh xac dinh vj tri cla

dwdng hoi quy ly thuyét sao cho mé ta gan dung nhat moi

lién hé thwc té, gém 2 loai: tuyén tinh (don, bdi) va phi tuyén.
MH
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Phwong trinh hoi quy tuyén tinh don

Tham so tu’ do (hé so chan) & sO hoi quy (hé so goc)
. /
Y, =b, +b,X
/ X
 Bién phu thudc Bi€n doc lap
WY Bi€n dugc giai thich Bi€n giai thich
Giatrily < e n ,
thuyét cua DAL-,r baq Cong N dL_r;bao
_Ket qua Nguyen nhan

Tai quan satthiri: ¥i = bo +b1X; [i=1.N
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1b. Phwong phap binh phwong nhé nhat (OLS)

Y twdng: Tim cac tham sb sao cho tdng binh phwong cac
chénh l&ch gitra gia tri thwc té va gia tri ly thuyét cla tiéu thire
két qua 1a nhé nhét Trong md hinh hoi quy tuyén tinh don:

Tim by, b/ S = Z:(yl ¥.)°min < S = Z(y‘ — b;%;)% min

(bu)—zzm b)) (~1) =0 (bo=7—bX
0bg o XY — VX
.y b, =

XZ _ X2

abl(ba—zzm — by (%) = 0 (x- Nx)
wi (%=
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Y nghia cac tham so

0, phan anh anh hwdong cua cac nguyén nhan
khac (ngoai nguy@n nhan x) toi két qua y.

b,: phadn anh anh hwéng trwc tiép cia nguyén
nhan x t&i két qua y. Cu thé, khi x tdng thém 1 don
vi thi y thay d6i binh quéan la b, don vi.

- b1 > 0: x va y c6 mai lién hé thuan (cung chiéu)

- b1 < 0: x va y c6 mai lién hé nghich (nguwoc chiéu)
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VD1: Lap phwong trinh hoi quy biéu dién moi lién hé gitra san
lwong va lwong nhién liéu tiéu thu (1000 tan) cho tai liéu sau:

XN SLx; NLy, X2 XV
9 0,1 8l 45,9

11 | 55 | 121 605
12 | 70 | 144 84
16 | 7,7 | 256 123,2
20 | 9,0 | 400 180
68 | 34,3 | 1002 493,6 S
13,6 | 6,86 |200,4| 98,72 Sén g (1000 tn)

PTHQ: NL = b, + b, * SL = 2,082 + 0,3513 = SL
(by =Y — b, X =6,86—0,3513 x 13,6 = 2,082
_ XY -YX 9872 —13,6*6,86
b1 = —=——,= —=0,3513
(7 X2-X 200,4 — 13,6 (=

s Thifc nghieém

Lwg'ng nhién i&u (1000 tan)

9
8
7
6 s | thLIYET
5
0

_|
oM Moo w>

..
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St dung phwong trinh hoi quy vao duw bao

NL = 2,082 + 0,3513 * SL
- Mudn dat dwoc san lwong 15000 tan, lwong nhién
liéu tiéu thu khoang bao nhiéu?
SL = 15 (nghtidn) = NL = 2,082 + 0,3513 * 15
= 7,3515 (nghtan)

- Gid stir mot xi nghiép con lai 8000 tan nhién liéu,
wde tinh san lwong ma xi nghiép cé thé dat dwoc?
NL =8 (nghtan) = 2,082 + 0,3513«SL =8

< SL = (8-—2,082)/0,3513 = 16,846 (nghtan)
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Chuy
VD2: Cho phwong trinh hdi quy biéu hién moi lién hé
gi(ra doanh thu va chi phi quang cao nhuv sau:

DT = —300 + 15 * CPQC Anh huéng cia DT béi CPQC

DT

200 -
400
300

— chikhi CPQC > 20 0
thi CPQC m¢&i co anh
hwéng dén DT. w00

-400 -

CPQC

&0
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2. Hé so twong quan tuyén tinh (r)

Hé sé twong quan tuyén tinh 1a chi tiéu dwoc suv

dung dé xac dinh chiéu huwéng va danh gia trinh do chat

ché (cudng dd) cia mdi lién hé twong quan tuyén tinh

gitra hai tiéu thire so lwong. [ XV - XV ; Oy h
Y = p—
L Ox Oy 15}’)
N .2 N 2
Ox = ’Oj%: =171 —( izlxi) 2\/)?—)?2;
N N
N
2
= JYZ - 72

_ 2 ?Llyf.z JIE',Vzljji
TN N
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Tinh chat cia hé so twong quan tuyén tinh

Khong cé mai lién hé Lién hé ham sé,
twong quan tuyeéen tinh

hoan toan chat cheé

0 0.5 0.7 0.9 +1

\ J\ J\ )\ J
Cuwong ! ! ! !

36 mé: léng léo binh thwong  twong doi rit chat ché
lién hé chat che

—

M&i lién hé twong quan tuyén tinh ngay cang chat ché

Chiéu hwédng

r > 0: mdi lién hé twong quan tuyén tinh thuan
mdi lién hé

r < 0: mdi lién hé twong quan tuyén tinh nghich
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Tinh chat cua hé sd tuong quan tuyén tinh

Y r2:1,r:+1 Y r2:1, r=-1
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VD1: Panh gia mc dd chat ché cla mg“')i lién hé gitra san
lwong va lwong nhién liéu tiéu thu (1000 tan) cho tai liéu sau:

XN SLx; NLy; Xx? Xy, i XY XY oy

Al 9 | 51 81| 459 2601 =T _— = blg—

B 11 | 55 | 121| 60,5 30,25 X7y Y

C| 12 | 70 | 144 84| 49 _9872-686+13,6

D| 16 | 7,7 | 256 123,2| 59,29 3.93 % 1.43

E 20 90 | 400/ 180 81 3.93

Y | 68 | 34,3 | 1002| 493,6| 245,55 = 0,3513 13

TB| 13,6 | 6,86 | 200,4| 98,72| 49,11 — 0965
\

oy = VX2 — X2=./200,4— (13,6)2 =3,93  Méilien he
tuyén tinh thuan

oy = VY2 — Y2 = /49,11 — (6,86)% = 1,43 rAt chat ché.
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< Sw phu hop cua
mé hinh hoi quy tuyén tinh don

* r2 cang ldn, mé hinh cang phu hop
* r2cho biét ty 1& % thay dbi cia bién phu thudc
dwoc giai thich b&i mé hinh.

O VD1: r2 = 0.9652 = 0.931 -> mé hinh phu hop.
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lll. Lién hé twong quan phi tuyén
giltra hai tieu thirc so lwong

<1:> M@i lién hé twong quan phi tuyén ]

La moi lién hé twong quan gitva cac tiéu thirc khdng

dwoc biéu hién bang mot dwdng thang ma bang cac

dwong cong co hinh dang khac nhau.

<2> Mot sb dang phwong trinh hdi quy thuwong gép ]

<’a:> Ty s twong quan ]
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2. Mot sd dang phwong trinh hoi quy thuwdng gap

- Phueng trinh Parabol: )A/X = bo + b1X + b2X2

(

Cac tham s 13 2y. = Nb, +b,Zx + szXi2
nghiém cua hé: ) 3
EX: Y =D, ZX +Db2X" +Db,2X,

XY =bZx” +bEx’ +b,2x.”
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2. Mot sd dang phwong trinh hoi quy thuwdng gap

- Phu'ang trinh Hypebol:
b

)A/X =b0+ L Cac tham sO la nghiém cua hé:
X
” 1
2y. = Nb, +bX —
Xi
<
1 1 1
_ 2_yi:l:)()z_‘|‘l:)1z—2
: X; X X

.
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2. Mot sd dang phwong trinh hoi quy thuwdng gap

- Phuong trinh ham m:
A X
yx — bO'bl

Cac tham s0 la nghiém cua hé:

XIny, =NInb, +InbXZx

=xIny; = Inb,Zx, +Inb=x;”
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3. Ty so twong quan (n)

Ty sé twong quan la chi tiéu danh gia trinh do chat ché

clia mai lién hé twong quan phi tuyén.

A N i

Khéng c6 moi lién hé

Tinh chat: 0

\

, RSS
TSS

Moi lién hé hoan
toan chat che

N

+1

—
M&i lién hé cang chat ché
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- Sosanhrvan

Dang mihé Tuyén tinh Phi tuyén (tuyén tinh)
Mién xac [_1’1] [O, ]

dinh

Pham vi Chiéu hwéng va

o . .~ Cuwong ddo moilién hé
nghién ctru cwong do moi lien hé

Kha nang Khéng thay dwgc | Thay dwoc cho r trong
thay thé cho n trworng hop r>0

ccccccccccccccccc
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IV. Lién hé twong quan tuyen tinh gitra
nhiéu tieu thwrc so lwong

<;\> Mo hinh hoi quy tuyén tinh boi

a. Mo hinh
b. Cach xac dinh tham s6: Phwong phap OLS

<2:> Hé sé twong quan tuyén tinh bdi (R)
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1a. M& hinh hoi quy tuyén tinh bdi

Tham s& tu do (hé s& chan) Cac hé s6 hoi quy riéng

V. =b, +bX +b,x, +...+b X

\ '\/

 Bién phu thudc Cac bién doc lap
2o Bi€n dugc giai thich Cac bién giai thich
Giatrily < ) A ,
thuyét cla Du’ bao Cac cong cu du bao
_Két qua Cac nguyén nhan

Tai quan satthe i: Y, =0, +b,X; +Db, X, +...+b X ,i=1.N
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1b. Cach xac dinh tham sé

by by,...,b 1a nghiém cua hé phuwong trinh:
‘ N N N

N
z. yi:Nbﬂ'—l_bllei—I_bZZXZi—I_”'—l_kain

N N N N N
leiYi — bozxn + b1zxfi + b, leiXZi + e+ bkleixki
i=0 i=0 i=0 i=0 i=0

N N N N N
Zxkibﬁ = by z Xki + by z X1iXK + b2 Z XpiXkj T -+ bkz Xiri
\i=0 i=0 i=0 i=0 i=0

Dau cla b; ndi 1én chiéu huwdng anh hwéng cla tiéu thirc nguyén
nhan X. t&i tiéu thire két qua Y.
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2. Hé so twong quan bdi (R)

Hé so6 twong quan béi la chi tieu dung dé danh gia mc dd chat
ché& cia mdi lién hé twong quan gilra tiéu thirc két qua y véi tat

ca cac tiéu thirc nguyén nhan dwoc nghién curu.
|

R— [1— ZiN=1(Yi —¥1)?
\ 2{11(}71 o 37)2

, Lién hé ham so,
Khong co moi lién hé hoan toan chat ché

R

Tinh chét: ) »

—
M&i lién hé cang chat ché
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Hé so6 hoi quy chuan héa (p)

Hé s6 héi quy chuén hoéa la chi tieu dwoc str dung dé
danh gia mirc dé6 anh hwdng cua tirng tiéu thirc nguyén
nhan X. dén tiéu thirc két qua Y. |B| cang I&n, mic do
anh hwédng cang nhiéu.
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