Chwong 5
Hoi qui voi bien gia

I. Ban chat cua bién gia- MO0 hinh trong
d6 cac bién doc 1ap déu la bién gia

Bién dinh tinh thudng biéu thi cac
muc dO khac nhau cua mot ti€u thirc
thudc tinh nao do.

Vidu:
Pé 1u’0’ng hoa dugc blen dinh

tinh, trong phan tich hoi qu1 nguoi1 ta
str dung ky thuat bién gia.
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Vidu 1l : Mot cty sir dung 2 cong nghé (CN)
san xuat (A, B). Ning suat ciia moi CN 1a
dai luong ngau nhién phan phoi chuan co
phuong sai bang nhau, ky vong khac nhau.
Hay lap m6 hinh mo ta quan hé gitra nang
suat ctia cty vai viée stt dung CN san xuat.

MO hinh : Y. =B+ B4 + U

Trong do : Y : ning suat, Z : bién gia

Z.=( 1néu str dung CN A
0 néu st dung CN B
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Taco:
E(Y./Z=0) =B, ' ning suat trung
binh cua CN A.
E(Y./Z=1) = B,+ B, : ning suat trung
binh cua CN B.
—> B,: chénh léch nang suat gitta CN B va A.
Gia thiét H, : B, = 0 (< giita CN A va CN B
kl\l()ng cO k}léc bict
v€ nang suat).
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* Gia st tién hanh khao sat ning suat cua
CN A va CN B trong vong 10
ngay, nguo1 ta thu dugce so li€u sau :
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Ning suat (dvt : Tan/ ngay)

Dung mau so li¢u trén, ho1 qui mo hinh
dang x¢t, ta co :

N

Y T 27,876,4Z
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Vidu 2 : Tuong tu vi du 1, nhung cOng
ty ¢c0 3 CN san suat (A, B, C).
MO hinh: Y= Byt Boly + Psdy + U
Trong d6 : Y - ning suat, Z,, Z, : bi¢n gia
Zi=(1:sudung CN A

0 : khong su dung CN A
Zy=(1:sudung CN B

[ 0 : khong su dung CN B
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Taco:
E(Y./Z,;=1, Z,=0) = B,+ B,: ning suat

trung binh cua CN A.

E(Y:/ Z,=0, Z,=1) = B;+ B, : ning suat

trung binh cua CN B.

E(Y./Z,=0, Z,= 0) = B,: ning suat trung

—
—

3,: Cl

nent

3;: C!

nent

binh cua CN C.

léch ning suat gitta CN A va C.

léch ning suat gitta CN B va C.
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« Chuy:

- Mot bién dinh tinh c6 m mtc ¢ (m
pham tru) thi can st dung (m-1) bién
g1a da1 dién cho no.

- Pham tru duoc gan gia tr1 0 dugc xem
la pham tru co s¢ (viéc so sanh dugc
tién hanh véi pham tru nay).
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I1. Hoi qui véi bién dinh lwong va bién
dinh tinh
Vi du 3 : Hay 1ap mo6 hinh mo ta quan hé
gitra thu nhap cua giao vién vo1 tham
nién giang day va vung giang day (thanh
pho, tinh dong bang, mi€én ni).
Goi Y : thu nhép (triéu dong/nim)

X : tham ni€n giang day (nam)

Z,, Z, : bién gia.
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Z,= 1:thanhphd  Z, = 1:tinh

0 : noi1 khac 0 : no1 khac
Ta cd mo hinh ;

Y= Byt BoX + By + Byl + U
Y nghia cta B,, B, Ba: ...

Vi du 4 : Hay 1ap mo hinh mo ta quan hé
gitra thu nhap cua giao vién vol tham nién
giang day, vung giang day (thanh

pho, tinh dong bang, mién nai1) va gid1
tinh cua giao vieén.
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MO hinh :
Yi = Pot BoX+ Pady; + B4Zgi +BsD; + U,
Trong do : Y, X, Z,;, Z,; giong vi du 3.
D. ( bién gid) = 1: nam gidi
0 : nir g101

Y nghia cta f; : ...
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Vidu 5 : Lap mo hinh quan h¢ gitra chi ti€u
ca nhan vo1 thu nhap va gi61 tinh cua ca
nhan do.

Yi =Pyt BX+ B + U (1)
Y — chi tieu (trigu/thang)
X — thu nhap (tri€u/thang)

Z; =1 :nam gioi
0 : nir g101.
* Mo rong mo hinh : V&1 mo hinh trén, khi

thu nhap ca nhan tang 1 tri€u dong thi chi
tiéu ting P triéu dong bat ké 1a nam hay ni.
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Nhung véi gia thiét cho rang néu thu nhap
tang 1 tricu dong thi murc chi ti€u tang
thém cua nam va ntt khac nhau thi 3 phai la

P =Bt Bas
Luc nay mo hinh (1) dugc viét :
Yi= Bt (Bot PaZi) X + BsZi + U,
Hay
Yi= Pyt By X+ B3 + BuXiZi + U; (2)
Trong d6 : X,Z: duoc goi 1a bién tuong tac
gitra X va Z.
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- Khi Z, =12 Y, = (B, +B) + (By+ B)X; +U
Day la ho1 qui chi ti€u-thu nhap cua nam.
-Khi Z;=0: Y;=8,+p,X +U,
Pay 1a hoi qui chi tiéu-thu nhap cua nit.
Y nghia ctia cac hé so
- 3;: Khi khong co6 thu nhap thi chi tiéu
trung binh cua mot nguo1 nu 1a 3, tri€u.

- B,: Khi thu nhap cua mot nguo1 nir tang
1 trigu dong thi chi ti€u cua ho tang 3,
tricu dong.
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- [B5: Khi khong ¢6 thu nhép thi chi ti€u trung
binh cua mdt nguo1 nam chénh I€ch so voi
cua mot ngum nur 1a 35 trleu (hay chénh
léch vé hé so tung dd goc gilra ham hoi qui
cho nam va ham hdi qui cho ni¥).

- B,: Khi thu nhap cua mot nguo1 nam tang 1
triéu déng thi chi tiéu cua ho tang nhiéu
hon cta nit B, triéu dong (néu B, >,O) hay
tang it hon cua nit B, triéu dong (néu B,< 0)
(Hay chénh léch vé hé s6 d6 doc gitta ham
hodi qui cho nam va ham hoi qui cho nir).
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Do do :

Hy @ B3 =0 < hé so tung do goc gitra hoi
qui cho nam va cho ntr 1a gidng nhau.

Hy,:B;=0< hésodo dég gilra ho1 qui
cho nam va cho ntr la g1dng nhau.

Ho : B3 = B4 = 0 < hoi qui cho nam va
cho ntr Ia giong hét nhau ( chi ti€u cua
nam va cua nu la giong nhau)
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I11. St dung bién gia trong phan tich mua

C6 nhiéu phuong phap dé loai nhan t6
mua khoi chudi thoi gian, mot trong s6
d6 1a phuwong phap bién gia.

Vi du : Gia sir can nghién ctru quan hé
gitra 101 nhuan va doanh thu ¢ mot cong
ty, ngudi ta thu nhap mau s6 liéu theo
quy va cho rang moi qui co thé biéu thi
mau theo mua. M6 hinh dé nghi :



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

Yi = Byt Po X+ Baly + Palait Pyt U
Y- loi nhuén (triéu dong/quy)
X- doanh thu (triéu dong/quy)

Z,=1:qsat o quy 2; Z,=0: gsat 0 quy khac
L =1: qsat ¢ quy 3; Z;= 0 : gsat 0 quy khac
Z,;i=1:qsat 6 quy 4; Z,,= 0 : gsat 6 quy khac
Hy: B; = 0 (khong c6 mua vy xay ra ¢ quy 2)
Hy: B, = 0 (khong ¢6 mua vy xay ra ¢ quy 3)
Hy: Bs = 0 (khong ¢6 mua vy xay ra ¢ quy 4)
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» Loai bo yéu t6 mua : Gia st sau khi udc
lwong ham hoi qui trén, ta cd hé so cla
Z,1a 1322 va khac 0 co nghia. Luc nay,
dé loai bo yéu to mua & quy 2, ta lay cac
214 tr1 cua lg1 nhuan o quy 2 tru di 1322.

* (31a su su twong tac gitra mua va doanh
thu c6 anh huong 1eén 1¢g1 nhuan thi mo
hinh s€ 1a :

Y= Byt Py Xi + By + Bylait Bslyit
+ Be (£3X5) + By (£giXi)+ Bg (£4X) + U,
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IV’. So sanh hai héi qui - phwong phap
bién gia
Vidu : SO liéu vé tiet kiém (Y) va tl}u nhap
ca nhan (X) 0 Anh tr nam 1946 dén 1963
chia lam hai thoi ky :
- Thoi ky tai thiét (1946 - 1954) = n,=9
- Thoi ky hau tai thiét (1955-1963) > n,=9
Vi thoi ky tai thiét, ham hoi qui :
Yi= oyt aXitU; (1)
V6isolieu > ¢ = —9 266 + 0.04705 X,
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Vi thoi ky hau tai thiét, ham hoi qui
Yi=yt7.X U (2)
Véisolitu> ¢ = —1.75 * 0.15045 X

Van dé : Hai ham hoi qui tmg véi hai thoi
ky trén c6 giong nhau khong ? (hay 14 :
m01 quan hé giira tiét kiém va thu nhap c6
giong nhau & hai thoi ky ?)
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* Phuong phap :

- Gom 2 mau con thanh mot mau 16n c6 kich
thudc n = n,+ n, va ho1 qui mo hinh :
Yi=Bot B X+ Badi + BoXiZi + U (*)
Véi Z =1 : néu la thoi ky tai thiét,
0 : néu 1a thoi ky hau tai thiét
=3 la chénh léch Ve h¢ so tung do goc B, la
chénh léch vé hé s6 do doc giira hai hoi qui.

Vi :
+Néu Z; =1 : (¥) tro thanh :
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Yi= (ﬁl +B3) + B+ Bo)X; +U;
ham ho1 qui cho thot ky tai thiet
+Néu Z, = 0 : (*) tré thanh :
Y= B; B X +U; ’
ham hoi1 qui cho thot ky hau tai thiét
- Nén céc kiém dinh sau so sanh duoc 2 hqui:
Hy @ Bs= 0 (hai hoi qui giong nhau & tung do
g0cC).
Ho: B.= 0 (hai hdi qui giong nhau & hso goc)
H, : Bs=B.= 0 (hai hoi qui giong hét nhau )
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Vi du : Sau khi gom s0 ligu cé hai thoi ky
va ho1 qui mo hinh (*), ta duogc :

Y. T 71.75 T 0.15045 X T1.484 Z. T 0.1034 X .Z

Se = (0.33) (0.470) (0.0163) (0.0333)

t = (-5.27) (3.155) (9.238) (-3.11)

p =(0.000) (0.007) (0.000) (0.008)

Két qua trén cho thay hai hoi qui cho hai
thot1 ky hoan toan khac nhau vi : ...
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