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NOi dung chinh

1. Dat van dé

2. HOi quy va twong quan tuyén tinh gitra
2 tieu thtre sO lvong

3. Twong quan phi tuyén

4. HOi quy da bién
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Mot s6 khai niém
jL- Hoi quy: 1a quy vé trung binh
(regression to mediocrity). Phan tich hoi
quy nghién ctru quan heé gitra mot bién

phu thuoc véi mot hoac nhiéu bién
doéc lap khac.

= Twong quan: phan tich twong quan
nham do muirc do tuyen tinh gitra hal
bién va cac bién nay co tinh chat doi
Xxwng.
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Cac moi

quan hé khac va gia thiét

“cdc yéu té khdac khéng doi”

W‘fc tiéu cua cac nha kinh té hoc 1a xem xét liéu rang
mot bién s6 nay co mot bién khac.

Do vay, gia thié

t “cac yéu to khac khong doi” thuwdng

dwoc str dung trong nghién ctru kinh té.
Ham h0| quy va quan hé nhan qua: Hoi quy khong doi
hoi moi quan hé nhan qua gitra bién déc 1ap va bién

phu thudc

HOi quy va twong quan: Twong quan do mirc do két
ho’p tuyen tinh gitra hal bién, khong co6 sw phan biét

cac bién, co tin
hoac dw bao 1

4 dm x(rng; con hoi quy woc Iwo’ng
bién trén co s& gia tri da cho cla cac

bién khac, hoi o

uy khéng c6 tinh chat doi xirng


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac moi lién hé

jLLién hé ham sé

= LA mai lién hé hoan toan chat ché. Sy thay ddi cla
hién twong nay co6 tac dung quyét dinh dén sy thay
dbi cia hién twong lién quan theo mot ty 1é xac

dinh.

m Lién hé ham sb dwoc V|et dwdi dang: y = f(x), co
nghia |a ctr moi gia tri cua x thi theo mét ham nao
do, co mét gia tri cua y twong &ng.

m MGi lién hé nay thwong co trong tw nhién. Vi du
trong vatly: S =v.t...

m Dac dlem lién_hé ham s6 khdng nhirng dwoc biéu

hién & tong thé ma con dwoc biéu hién trén tirng
don vj ca biét.
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Lien hé twong quan

ern hé twong quan: la moi lién hé khdng hoan
toan chat ché. Sy thay ddi ctia hién trong nay
c6 thé lam hién two’ng lién quan thay doi theo

nhwng khoéng c6 &nh hwdng hoan toan quyét
dinh.

= Moi lién hé nay rat phd bién va thworng gap
trong cac hién twogng KTXH.
m Dac diém: lién hé twong quan khong dwoc biéu

hién trén tung don vi ca biét ma phai thong qua
hién twong so Ion (1a tbng thé).
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Vi du

= MOi lién hé gitra tudi nghé va NSLD. Tudi
nghé co tac dong dén NSLD nhung NSLD
khdng chi chiu &anh hwéng cla tudi nghe ma
con chiu &nh hwéng clia cac nhan to khac.
M&t khac, néu nghién ctru riéng Ié tieng don
vi ca biét, c6 nhirng don vi tudi nghé hoan
toan khéng anh hwong téi NSLD.

= MOi lién hé gilra nang lwc lam viéc va bang
cap
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Nhiém vu cta Hoi quy va
two'ng quan

+

1. Xac dinh md hinh hoi qui phan dnh moi
lien hé

2. Danh gid mc do chat ché ctia mai lién
hé twong quan
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Cac bwéc xac dinh mé hinh hoi
qui phan anh moi lién hé

B r&c 1: Giai thich sy ton tai thuwc té va ban chat cla

i lién hé bang phan tich Iy luan. Tuy theo muc dich
nghlen cru cu thé ma xac dinh dau la nguyen nhan
(bién doc lap- nguyén nhan), dau Ia két qua (phu
thubc- ketqua)

— Vi du 1: Tudi nghé c6 anh hwdng t&i NSLD. Nhw vay, tudi
ngheé la nguyen nhan c6 &nh hwdng dén NSLD.

— NSLD va khdi lwong san pham? Khdi lwong san pham va
gia thanh?

Phai cha y dén muc dich nghién ctvu la gi dé xac dinh
dau la tiéu thirc nguy@n nhan, dau la tiéu thirc két qua

— Vi du: chi phi quang cao va doanh thu?
Trong mai lien hé nay, co thé co nhiéu nguyén nhan
nhwng chi c6 mét két qua ma thoi.
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Xéc dinh mé hinh hoi qui
phan anh moéi lién hé
Jr- Buwdc 2: Tham do moi lién hé bang céc
phwong phap thong ké: phwong phap do

thi, phan 16, s6 binh quan, phwong phap
guan sat 2 day sO song song..

m Byoc 3: Lap phwong trlnh/ham hoi quy
biéu hién mai lién hé.

m Vi du: cac phwvongtrinhy=a+bx;y=a+
bXx + cXx?..

a Budc 4 Tinh toan cac tham sb va giai thich

y nghta. Banh gia mrc do (cwong do) chat
ché cua lién hé
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Mo hinh hoi quy
Jr- Pwdng hoi qui thwe nghiém: 1a duwdng
dwoc hinh thanh b&i cac tai liéu thuc té.
= Duwdng hoi qui ly thuyét: 1a duwdng diéu
chinh bu trir cac chénh léch ngau nhién
vach ra xu hudng co ban cua hién
twong.
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So do hoéa

+

Pudng hoi quy

thuc nghiém

Puong hoi quy

1y thuyét
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Phan tich hoi quy

= Phan tich héi quy nghién cu sw phu
thudc ctia mét bién so, bién phu thudc,
vao mot hay nhiéu bién so khac, bién
doc lap, voi y dinh wéce lwong va/hoac
duw doan gia tri trung binh (tbng thé) cla
bién phu thudc dwa trén nhirng gia tri da
biét hay co dinh cua bién déc lap.
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Vidu 1

-ﬁung ta quan tdm dén viéc dw bao chiéu
cao trung binh cta nhirng nguwdi con khi biét
chiéu cao cliia nguwdi cha.

m /& biéu dé phéan tan dé biéu dién phan
phdi chiéu cao clia nhirng ngwdi con trong
mot tdng thé twong &ng véi chiéu cao cua
nhi*ng nguwdi cha dwoc cho trwdc hay ¢
dinh

m Muc dich vé biéu dé dé lam gi?

14
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Chiéu cao ciia ngwoi cha
(tinh bang inch)

Phan phoi gia thiét ciia chiéu cao ciia nhirng ngwoi con trai
twong wng voi chiéu cao cia ngwoi cha dwge cho truée
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Chiéu cao cla con trai

180% Khoang chiéu cao cila con trai

175; 4

170

165; Chiéu cao trung binh
160+ --. cua con trai

155;

R X
T do thi trén ta thﬁy: 155 160 165 170 175 180  Chiéu cao cua bo

* \/6i chiéu cao da biét chia bo thi chiéu cao clla con trai
la mo6t khoang
*B6 cao thi con trai cao

* Chiéu cao trung binh clla cac cau con trai cia nhing

6ng bo thap 16n hon chiéu cao cdia bo
* Chiéu cao trung binh ctia cac cau con trai ¢ia‘nhiing

n n . I N, 16
ong bo cao thlnho hon chiéu caocua bé
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Vi du 2:

M6t nha kinh t€ nghién cu moi quan hé gitra luong
cau clla moét loai hang hoa phu thudc vao: gia clia ban
than hang héa, thu nhap ctia ngudi tiéu dung, gia cla
mot so loai hang héa canh tranh.

Trong vi du nay thi:
Luong cau loai hang hoa nay la bién phu thuéc

Gia cla ban than hang hoa )
Thu nhap clia ngudi tiéu dung la cac bién doc lap
Gia cla cac hang héa canh tranh

Va chidng ta co thé xay dung mé hinh héi quy?
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Mé hinh hoi qui hai bien

= Ham hoi qui tong thé (population

%gression function — PRF) c6 dang:

E(Y/X;) = 1(X)

X la bién doc lap, néu PRF cé 1 bién doc
|ap thi dwoc goi 1a ham héi qui don (hoi
qui hai bién), néu cé tir 2 bién doc 1ap tro
lén dwoc gol la ham hoi qui boi

= Ham hoi qui tdng thé cho biét gia tri trung
binh cla bién Y sé thay doi nhw thé nao
khi bién X nhan cac gié tri khac nhau.
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Con co nhirng ten goi gi khac
cho bien doc lap, bien phu thuoc

+

m Bién ngoai sinh, bién giai thich, bién hoi
quy, bién du bao

m Bién ndi sinh, bién dwoc gidi thich, bién
dwoc hoi quy, bién duwoc du bao
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Vi du
= Gia sir c6 mot tong thé gom 60 ho gia dinh, c6 thu
nhap (X) va chi tieu (Y) hang tuan nhw sau

WEEKLY FAMILY INCOME X, &

a0 100

Weekly family 55 65
consumption &0 70
expenditure ¥, § 65 74
70 80
75 85
= 88

Total 325

Conditional
means of Y,
E(Y|X)
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Vi du (tiép)

:lﬂéc du c6 sy bién dong lon clia Y (rng v&i moi gia

tri cua X, nhwng, mét cach tong quat,
XTthiy7

m Gia tri ky vong cua Y trng v&i mét gia tri nao do
cua X dwoc goi la Gia tri ky vong c6 diéu kién,
Ky hiéu: E(Y|X)

m Vidu: E(Y[X=80) = 65; E(Y|X=260) = 173

m Gia tri ky vong khéng cé diéu kién:

E(Y) = 7273/60 = 121,20

21
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Phan phoi cé diéu kién cua chi tiéu rng vo&i

cac mutrc thu nhap khac nhau

o

-

—
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Ln
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I

100

Weekly consumption expenditure, §

| | | | | | |
s0 100 120 140 1s0 180 200 220 240 260

Ln
-

Weekly income, §

om/tailieudientucntt
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Ham hoi quy tong the

il@wc‘mg ndi cac diém tron den trong hinh 1a dwéng
héi quy téng thé, biéu dién sw héi quy cua Y
vao X.

= Vé mat hinh hoc, mot dwdng hoi quy tdng thé 1a
tap hop céc gia tri trung binh cé diéu kién cla bién
phu thudc &ng vé&i méi gia tri co dinh cla bién giai
thich.

s ng v&i méi gia tri cia X, c6 mét tdng thé cac gia
tri cua Y, dao déng xung quanh gia tri trung binh
co diéu kién caa Y.

23
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Weekly consumption expenditure, §

Pwdng hoi quy tong thé

Conditional mean

Ei(Y|X,)

149
Distribution of
101 ¥ ogiven X = $220
55

).

b
-

=
i
)

S0 140 220
Wesekly income, 3

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ham hoi quy tuyén tinh
Jr- Vay ky vong c6 diéu kién E(Y|Xi) la mot
ham s6 cua Xi:
ECY[XI) = 1(X)

= Dang ham f(Xi) phu thuéc vao cac moi
quan hé kinh te (thwong duoc xac dinh
dwa vao cac ly thuyét kinh té).

m O day, ta thuong str dung ham sb tuyén
tinh:
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M hinh hoi qui hai bién tuyén tinh

T E(Y/X) = byt by X,

Trong dd by, b, Ia cac tham so chuwa biét
nhwng cd dinh — cac tham so hoi qui.

— b, la hé sb tw do, cho biét gia tri trung binh

cua bién phu thuoc Y sé thay di nhw thé nao
khi bién X nhan gia tri 0.

— b, 1a hé sb goc, cho biét gia tri trung binh cua
blen phu thudc Y sé thay doi (tang / giam) bao
nhiéu don vi khi gia tri cua bién doc lap X tang

1 don vi v&i diéu kién cac yéu to khac khdng
thay dbi. 2
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Mo hinh hoi qui hai bién tuyén tinh

;|7Thué1t ngit “tuyén tinh” & day dugc hiéu theo
hai nghia: tuyén tinh déi véi tham so6 va tuyén
tinh do1 vo1 bién doc lap.

§ E(Y/X)) = by+ b, X:2 1a tuyen tinh tham so

& E(Y/X)) = by+ b,2X: 1a tuyén tinh bien so.

m Ham hoi qui tuyén tinh luén dugc hiéu 1a tuyén
tinh d6i vdi tham so, nd ¢o thé khong tuyén
tinh do6i véi bién.

27
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Cac ham so tuyeéen tinh doi véi tham
sO

¥ ¥
COuadratic Exponential
Y=5+8:X + 85X V = eBy+B. X

X X

v

Cubic
Y=58,+8.X +B,;X>+p,x°

X

L I Mear- I - IJ a r%&moﬁ;ﬁlggjolﬁﬁl i 1: I ons. https://fb.com/tailieudientucntt
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Mo hinh hoi qui hai bién tuyén tinh

ﬂ‘U’ng v&i moi gia tri cla X, gia tri Y cia mot
sO quan séat co do léch so v&i gia tri ky
vong.

m Gia tri quan sét th i cia bién phu thudc Y
duwoc ky hiéu la Yi.

= Ky hiéu Ui la chénh léch gitra Yi va E(Y/Xi)
_ Ui = Yi - E(Y/X)
— hay Yi = E(Y/Xi) + Ui (dang ngéu nhién PRF)

m Ui duwgc goi la dai lwong ngau nhién hay sai
s6 ngau nhién

29
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M6 hinh héi qui hai bién tuyén tinh

= Trong thyc té, ta thuong phai wéc lwong cac hé so6 hoi

cua tong thé tir hé sb hoi quy cua mau.

s Ham hoi qui mau (sample regres’,sio[\ function — SRF):
str dung khi chung ta khdng thé lay tat ca théng tin tw
tong thé ma chi thu thap duwoc tr cac mau riéng lé tw
tong theé.

= Néu ham PRF c6 dang tuyén tinh (E(Y/X) = b+ b, X)), ta
cO SRF:

trong do

a woe lwong diém cha E(Y/X)
la wéc lwong diem cua bo;
la wéc lwong diem cua ba;

30
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Xét vi du: theo doi lién hé gitra chi phi quang

cao (CPQC) (nghin USD) va doanh so6 (DS)
(iﬁhin sp) cua mot mat hang maoi

CP
s 516 7]9|12]14]15
($)
DS
(ngh 15| 15|20 | 23| 25|22 | 36

Sp)
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» Biéu dién moi lieén hé giira 2 tiéu thirc

I $40
Duong lién

$35 hé thuc té
$30

$25

$20

$15

$10

$5
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Bién doc lap: CP quang céo (x)
Bién phu thudc: doanh so (y)

+

m C6 thé xay.dwng ham hoi quy mau hai bién

nhw sau: b, + by ,
m S dung cac tham thdng nhat véi giao trinh
m [rong do:

— x: tri sO cla tiéu thirc gay anh hwdng (nguyén
EN) (blen doéc lap).

: tri sO diéu chinh/wéc lwong cla tiéu thie
anh huwdng (két qud) (bién phu thudc) theo
quan he VO X.

— by he so tw do (hé sb chan), 1a diém xuat phat
cua dwo’ng hoi quy Iy thuyét, néu I1én anh hwéng
cua cac nhan to khac (tieu thire nguyén nhan
khac) ngoai x t&i sw bién déng cua y.
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+

.bl

. hé s hoi quy (hé sb gdc, do doc),

phan anh anh hwéng trwc tiép cda tiéu
thirc nguy@n nhan x dén tiéu thirc két
qua y. M6i khi x tang 1&én 1 don vi thi y sé
thay doi trung binh b, don vi.

0, NGi 1én chiéu hwdng clia mai lién hé:
b, > 0: mOi lién hé thuan

b, < 0: mai lién hé nghich
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+

m b, b; phai dwgc xac dinh sao cho dwo’ng hoi
cuy Iy thuyet mo ta gan dung nhat moi lién hé
thwe te Trén hinh vé&, khoang cach tir diém
thwce te dén diém thudc dwong hoi quy Iy
thuyét nhd nhat sé Ia tot nhat.

= St dung phwong phap binh phwong nhé nhat
(OLS-Ordinary Least Square) voi nol dung
tong binh phwo’ng cac do léch gitra gia tri
thue té va gia trily thuyét ctia bién phu thudc
(tiéu thirc két qud) 1a nhd nhat.
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Tai sao lai la tong binh phuwong dg léch?

Pé théa man dleu kién trén, can tinh dao ham riéng
theo 2 tham s6 can tim. Tur dé,

b, va b, phai théa man h¢ phwong trinh:
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_F_

m Giai phwong trinh trén theo 2 hé so ta
dworc:
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Ap dung cho VD trén

X y Xy x? y?
| 2 2 | 4
3 3 . 9 64
4 9 36 14 81
5 15 75 25 225
6 15 90 36 225
7 20 140 49 400
9 23 207 31 529
12 25 300 144 625
14 22 308 196 484
15 36 540 225 1296
76 175 | 1722 || 782 3933
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Giai h¢ phuong trinh

+

= Thay so: 175 =10h, + 76b,
1722 = 76b, + 782b,
s Giai hé: by =292
b, =1,92

m Keét ludn give cac hé so ?

—bo
—b1
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+

m Kiém tra sw phu hop ciia cac hé s6?

— So sanh sy thay doi ctia bién phu thudc vdi moi
214 tr1 cua bién doc 1ap d€ xac dinh dau cua he so
gOc, so sanh vo1 két qua tinh toan

— So sanh gitra gia tri udc luong va gia tri thuc té
(Y) xem c6 gan nhau khong?
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Panh gia mire do chat ché ciia moi

lién he

= Str dung hé so twong quan r:

m Hé s6 twong quan la chi tiéu danh gia muc
dd chat ché ciia moi lién hé trong quan
tuyén tinh don.
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Tac dung cua hé so twong
quan - r

m X4c dinh cwdng dd clia moi lién hé tir dé
chon ra nguy&n nhan chi yéu hoac the
yéu doi véi hién twong nghién clru.

m X4c dinh chiéu huwdng cu thé ctia moi
lien hé (thuan - nghich).

m Hé s twong quan con dung trong nhiéu
trwdng hop dw doan thong ké va tinh sai
sO cla dw doan.
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Y nghia cua hé so6 twong quan

-+

m Biéu thi cwdng db cua lién hé
e r =+ 1 = lién hé hoan toan chat ché (ham so)
* |r] -> 1 = lién hé cang chat ché

r =0 = khoéng co lien hé

« >0.9 - moi lién hé rat chat ché

« 0.7<r| £0.9 . moi lién hé twong doi chat ché
« 0.5<|r| <0.7 : moi lién hé binh thuwdng

e |r| <0.5 . moi lién hé hét strc 1dng 1éo

m Biéu hién tinh chat cua lién hé
* >0 = twong quan thuan
* 1 <0 = twong quan nghich
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Bai tap thuc hanh 1

Muc

tiéu thu
hang 75190 [ 120(150|180({220(300|450 600|800
hoa

(trVND)

Ty suat
phi Iuu
thong |10.0/9.2]8.1/7.8|7.9|7.0/6.1 58|53 5.0

(%)
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» Biéu dién moi lieén hé giira 2 tiéu thirc

Duong lién hé
thuc té

B TSPLT

75 90 120 150 180 220 300 450 600 800


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Xéac dinh md hinh hoi quy
jL- Ho6i quy tuyén tinh, mé hinh cé dang:
my=Db,+ Db;X
m trong do: x — murc tieu thu hang hoa la
tieu thirc nguyéen nhan (bién doc lap)
m y: ty suat phi luu thong 1a bién phu thudc
nay két qua
m bo: tham so tw do
m b1: hé sb hdi quy tuyén tinh
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2

X y Xy X y
75 10.0 750 5625 100.00
90 9.2 328 3100 84.64
120 3.1 972 14400 65.61
150 7.8 1170 22500 60.84
180 7.9 1422 32400 62.41
220 7.0 1540 48400 49.00
300 6.1 1830 90000 37.21
450 5.8 2610 202500 | 33.64
600 5.3 3180 360000 | 28.09
300 5.0 4000 640000 | 25.00
D, =2985 72.2 18302 | 1423925 | 546.44
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Xac dinh gia tri cua bo, b1

T > y=nb,+b > X
> xy=by) x+b > x°

72.2 =10h, +2985b, b,=9.04
b, = —0.0061

—
18302 = 2985b, +1423925b,

M6 hinh hoi quy c6 dang:
= 9.04 — 0,0061x
y nghia cua bo va b1?
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Danh gia trinh do chat ché cua lién he

Kétluan gi vé r
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Hé so6 xac dinh R?: mét thwée do
Do tin cay cua mo hinh

:'@Qi TSS (Téng binh phwong sai s tdong cdng):
TSS = 3(Y, - Y)?

m ESS: binh phwong sai s6 dwoc gidi thich bdi

mO hinh

ess=3(l - V)

m RSS: tdng binh phwong sai sé/phan dw:
RSS =Ze2=3(Y, - )2

m [a chwng minh dwoc: TSS = ESS + RSS

2 _ESS _, RSS

50

7SS~ TSS
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Hé so xac dinh R?

m R2 cho biét % sw bién dong cua Y dwoc gidi thich
b&i cac bién s6 X trong mé hinh.

m O<R?<1

= R? — 1: mo hinh giai thich dwgc cang nhiéu sw
bién ddng clia Y — md hinh cang dang tin cay.

= Mot nhwoce diém cta R? 1a gid tri ciia no tang khi
so bién X dwa vao md hinh tang, bat chap bién
dwa vao khong co y nghia.

m Can s dung R2 diéu chinh (adjusted R2 - R2) dé
quyét dinh viéc dwa thém bién vao mo hinh.

51
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L

Thu nhap kha dung XD
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2.Lién hé twong quan tuyén tinh
da biéen

= Nghién ctru moi lién hé gitra nhiéu tiéu
thtrc nguyén nhan v&i mot tiéu thire két
qua

m Ham so:

m by,...,b, la cac hé so hoi quy riéng, néi
lén chiéu hwdng (thuan hay nghich) tac
ddng cla tiéu thirc nguyén nhan x; den
tiéu thirc két qua y

yX: Do+ DXy + X +... + prp
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Heé phwong trinh xac dinh gia tri
tham so

Zy =Don+0 ) X; +by D> Xp +. 4Dy Y X,
D XY =Dbo > X + bllez 0y XX+t Y XX,

any — boZXn T bllexn T bzzxzxn T T bnzxﬁ

= Van dé dat ra la mirc d6 anh huéng cla
ting tieu thire nguyen nhan den tieu
thirc két qua nhw thé nao?
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Hé s6 twong quan boi

Heé s twong quan tuyén tinh boi1 1a chi tiéu dung dé danh gia
muc[d0 chat ché cua mo1 lién he twong quan gitra ti€u thirc
két qua y vo1 tat ca cac tieu thirc nguyén nhan x; duoc nghién

R nam trong khodng [0,1].
R = 0: khong c6 méi lién hé twong quan tuyén tinh bi.
R = 1: méi lién hé trong quan hoan toan chdt ché.

R cang gan 1, maoi lién hé cang chdt ché.
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Giai thich y nghia cac ky hiéu
trong CT
ﬁ; phwong sai cla tiéu thire két qua/phu thude y

m 0%, = phwong sai cua tt két qua y do anh huwéng
cua cac tt nguyén nhan khac ngoai x

» o2, = phwong sai cla tt ket qué y do anh hwéng
cua X
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Hé so6 hoi quy chuan hoa
dé danh gia mrc dd anh hwéng cla twng tiéu
thire nguyén nhan toi tiéu thire két qua

+

m VOi: B tham sO twong quan chuan hod cua tiéu
thtrc Nnguyén nhan |

= Dau cla beta j phu thudc vao dau cua b, b; phan
anh chiéu hwéng tac dong cua xj dén .

m Trj tuyét doi cha beta j ndi I8n mirc dd anh hwdng
cla tiéu thirc nguyén nhan x; den tiéu thirc ket
qua'y
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Bai tap thuc hanh 2

+

Tién
lwong |1,00 | 1,20 [1,25 |1,27 [1,30 |1.32 |1.35

($/CN)
Chi
phi

NVL 5,0 5,3 |55 6,0 (6,7 (69 |7,0

($/sp)
Gia
thanh [6,5 |69 |7,2 |7,8 |83 |89 |92
($/sp)
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Phan tich

= Tt nguyén nhan 1: tién lwong CN: x,

m Tt nguyén nhan 2: chi phi NVL: x,

m Tt két qua: gia thanh san pham: y

= Ham hoi quy tuyén tinh da bién cé dang:
y = Do + byX; + byX;
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X1X9

2
X1

X1y

X2y

5.0

6.5

5.000

1.0000

25.00

6.500

32.50

5.3

6.9

6.360

1.4400

28.09

3.280

36.57

5.5

7.2

6.875

1.5625

30.25

9.000

39.60

6.0

7.8

7.620

1.6129

36.00

9.906

46.80

1.30

6.7

3.3

3.710

1.6900

44.89

10.790

55.61

1.32

6.9

3.9

9.108

1.7424

47.61

11.748

61.41

1.35

7.0

9.2

9.450

1.8225

49.00

12.420

64.40

3.69

42.4

54.8

53.123

10.8703

260.84

63.644

336.89
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Xac dinh gi4 tri cac tham so by, by, b,

> y=nby+b > X +b,» X,
> xy=b Y x +b > x5 +b,> xx,

D X%y =bg Y X, +b ) X%, +b, ) X

b, =0.06323
b, = 0.56831

b, =1.16554
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+

= Phwong trinh hoi quy tuyén tinh da
bién co dang:
y = 0.06323 + O.56831x1 + 1.16554x2

Panh gia trinh do chat ch€ cua lién he
" Dung h¢ s twong quan bo1 R
* Dung hé so6 tuong quan chuan hoa 3
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X, X, % \f
100 | 50 6.5 6.459 | 0.002 | 1.765
120 | 53 6.9 6.923 | 0.001 | 0.862
1.25 | 55 7.2 7.184 | 0.000 | 0.395
1.27 | 6.0 7.8 7.778 | 0.000 | 0.001
130 | 6.7 8.3 8.611 | 0.097 | 0.222
132 | 6.9 8.9 8.856 | 0.002 | 1.148
135 | 7.0 9.2 8.980 | 0.044 | 1.881
8.69 | 424 | 548 | 54800 | 0.146 | 6.274
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Hé so twong quan boi
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Heé so hoi quy chuan hoa

2 —2
XX, — 1%

%% _ 0.56831x 10.0651

2 =

Sy? Ty

2 —2

GX
2 =1.16554 x —
Syl -7y

=+0.9330
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lll. Lien he twong quan phi
tuyeéen

= Nghién ctru mét s6 ham hdi quy phi tuyén
(d0i bién ddc lap):

m Ham parabol/bac 2: Van dung khi tiéu thurc
nguyén nhan tang hay giam vo&i 1 lwong
déu nhau thi tiéu thirc két qué bién dong
voi 1 lwong khdng déu nhau (nhanh hon
hoac cham hon)

¥, =by +byx+b,x°



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Dang so liéu khi vé

T
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m Tién hanh cic budc phan tich tuong tu.
m by, b;, b, 1a cac tham s6 ctia md hinh hoi
quy, dugc xac dinh bang phuong phap
binh phuong nho nhat va phai théa man

hé phuong trinh

D> y=nby+b ) x+b,» x

> xy=b, > x+b > x*+b, ) x°
> x’y=by > x*+b > x*+b, > X
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b
Dang Hypebol:

+

®m Van dung khi ti€u thirc nguyén nhan tang
thi ti€u thic két qua giam vo1 toc do khong
déu.

m Tién hanh cac budc phan tich twong tu
m Hé phuong trinh xac dinh tham so
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Dang so liéu khi vé dé xac
dinh mo hinh Hypebol
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Phuwong trinh ham mi

+

m Van dung khi tr1 s6 cha tiéu
thirc két qua thay doi1 theo
cap sO nhan.

= Mo hinh hoi quy

m Giai bai toan cwc tri nay
the nao?
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m Bién dbi sang dang tuyén tinh:
* Iny = Inb, + x.Inb;

m Inb,, Inb, phai théa man hé phwong trinh:
* ZIny =Inby.n + Inb;. 2x
« 2xlny =Inby.Zx + Inb,. Tx?
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Ty so0 twong quan

+Ty sO tuong quan la chi ti€u danh gia trinh do
chat ché ctia moi lién hé twong quan phi tuyén

Cac cong thirc
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Giai thich y nghia cac ky hiéu
trong CT
ﬁ; phwong sai cla tiéu thire két qua/phu thude y

m 0%, = phwong sai cua tt két qua y do anh huwéng
cua cac tt nguyén nhan khac ngoai x

» o2, = phwong sai cla tt ket qué y do anh hwéng
cua X
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Bai tap thuc hanh 3

Muc

tiéu thu
hang 75190 [ 120(150|180({220(300|450 600|800
hoa

(trVND)

Ty suat
phi Iuu
thong |10.0/9.2]8.1/7.8|7.9|7.0/6.1 58|53 5.0

(%)
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Bi€u dién moi lién hé giira 2 tieu thurc

ongiient

Hesthucite:

75 90 120 150 180 220 300 450 600 800


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tiéeu thirc nguyén nhan: Ml'J”C tieu thu: x
Tiéu thirc ket qua: Ty suatphilT: vy
= Dudng hoi quy ly thuyét la dwong
hyperbol dwoc biéu dién bang ham so:

b,

yx:b0+;

m tfrong do: x: tt nguyén nhan

- y: tt két qua

o bo: tham so tw do

= b1: hé s hoi quy phi tuyén
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Dung phwong phap binh phwong nho
nhat dé xac dinh gia tri ciia bo,b1

+

Giai hé phwong trinh dé xac dinh gia tri
cua bo,b1
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X y 1/x 1/x? y/X
0.75 10.0 1.33 1.7778 | 13.3333
0.90 9.2 1.11 1.2346 | 10.2222
1.20 3.1 0.83 0.6944 | 6.7500
1.50 7.8 0.67 0.4444 | 5.2000
1.80 7.9 0.56 0.3086 | 4.3889
2.20 7.0 0.45 0.2066 | 3.1818
3.00 6.1 0.33 0.1111 | 2.0333
4.50 5.8 0.22 0.0493 | 1.2889
6.00 5.3 0.17 0.0278 | 0.8833
3.00 5.0 0.13 0.0156 | 0.6250

72.2 5.80 4.8702 | 47.9067
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{72.2 —10b, +5.80b, {bo —4.898

—
47.9067 =5.80b, +4.8702b,  |b, = 4.004

Phuong trinh hoi quy 1y thuyét co dang:
y = 4,898 + 4,004 . 1/x
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Panh gia trinh do6 chat ché cua lién hé

v

2

X y y
- 0.75 10.0 | 10,1853 | 8,7932 | 100,00
0.90 92 | 93071 | 4,3560 | 84,64
1.20 8.1 | 82093 | 0,9788 | 65,61
1.50 7.8 | 7,5507 | 0,1093 | 60,84
1.80 7.9 | 7,1116 | 0,0118 | 62,41
2.20 70 | 6,7124 | 02577 | 49,00
3.00 6.1 | 62333 | 09735 | 3721
4.50 58 | 57942 | 2,0328 | 33,64
00 53 | 55747 | 2,7071 | 28,09
3.00 50 | 54100 | 3,2761 | 25,00
23,4964 | 546,44
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234964 (23,4964
546,44—-10%7,22> | 251560
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