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1.1. Phantichhéiquy —

1.1.1. Ban chat ctia phan tich héi quy

Thuat ng “hoi quy - regression” dwgc Francis Galton sit dung vao nam 1886.

Dén nay hoi quy van 1a mot cong cu co ban, hitu hiéu ctia Kinh t& leong.

® Khai niém: PTHQ nghién ctru moi lién hé phu thudc caia mot bién, goi la bién
phu thudc (dependent variable) vao mét hay nhiéu bién khac, goi la bién doc
lap (independent variable), trong d6 wdc lwong gia tri trung binh cta bién phu

thudc theo cac gia tri xac dinh ctia bién doc lap.
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1.1. Phantichhéiquy —

" Vi du: Gia st dy doan mtrc tiéu dung trung binh hang tuan ctia ho gia dinh
trong mot khu dan cu khi biét thu nhap kha dung.
" Cac bién nghién ciru:
® Bién phu thudc: Y la chi tiéu hang tuan cua hd gia dinh (don vi: tram nghin
dong).
® Bién ddc lap: X la thu nhap kha dung hang tuan cua hd gia dinh (don vi:
tram nghin dong).
® Mau nghién ctru: C6 s6 lidéu vé chi tiéu va thu nhap cua 60 hd gia dinh. Két

qua sap xép theo thu nhap ting dan.
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1.1. Phantich'héiquy  —

P

Bang 1. Xac suat c6 diéu kién cua tiéu dung theo cac mirc thu nhip

X

P(Y/XN 80 100 120 140 160 180 200 220 240 260

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 /7

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 /7

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 /7

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 1/7

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 /7

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 /7

1/5 1/6 1/5 1/7 1/6 1/6 1/5 1/7 1/6 1/7

1/6 1/7 1/6 1/6 1/7 1/6 /7

1/7 1/7 /7

ECY/X) 65 7 89 101 113 125 137 149 161 173
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Hinh 1. Him mat dd xac suat cua Y véi tirng gia tri thu nhap X
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1.1. Phan tich'héiquy  —
|

" Xét moi cac moi quan hé:
® Luwong cau cta nguoi tiéu dung vé mot hang héa (ky hiéu Y) véi gia cua nd
)
* Ty 1é thay d0i cta tién lwong (Y) theo ty 1€ that nghiép (X)
e Ty 1é tién mat nam gitt trong tdng thu nhap (Y) véi ty 1é lam phat (X)
® Mtrc cau (Y) phu thudc mitc chi cho quang cao (X)
® San lwong cua mot loai nong san (Y) phu thudc lvong phan bon, lvong mura,

nhiéet do, v.v...
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1.1. Phan tich'héiquy  —

1.1.2. Muc dich ctia phan tich héi quy
® Udc luong gia tri trung binh ctia bién phu thudc khi biét gia tri ctia bién doc
lap.
® Kiém dinh cac gia thuyét vé ban chat cia moi quan hé gitra bién phu thudc
va bién doc 1ap ma ly thuyét kinh té dua ra.
® Dy bdo gia tri trung binh va gia tri ca biét ctia bien phu thuoc khi biét gia tri

cta cac bién doc lap.
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1.1. Phantichhéiquy  —

1.1.3. Phén tich héi quy va cdc moi quan hé khac
® Phan tich hoi quy va quan hé ham s6 (functional relationship)

® Phan tich hoi quy va phan tich twvong quan (correlation analysis)

® Phan tich hoi quy va quan hé nhan qua (causation relationship)
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~1.2. S6 lieu trong phanttich héi quy—
|

" Cacloai so liéu:

® S5 liéu chudi thoi gian (Time series data): thu thap tai nhiéu thoi diém trén
cung mot doi twong quan sat.

® SO liéu chéo (Undate-Cross section data): thu thap tai mét thoi diém trén
nhiéu d6i twong quan sat.

® SO liéu két hop: Két hop hai loai s0 liéu trén la so liéu thu thap tai nhiéu thoi
diém, trén nhiéu doi twong quan sat. SO liéu bang (Panel data) la dang dac

biét ctia s6 liéu két hop.
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1.2. So lieu trong phan-tich héi quy—

Bang 2. Toc d6 ting truong GDP cua VN qua mot s6 nam

>

N&m DGDP (%)
1995 9.5
1996 9.3
1997 8.2
1998 5.8
1999 4.8
2000 6.8
2001 6.9
2002 7.1
2003 7.3
2004 7.8
2005 8.4
2006 8.2
2007 8.48
2008 6.18
2009 5.32
2010 6.78
2011 5.89
2012 5.25
2013 5.42
2014 5.98
2015 6.68
2016 6.21
2017 6.81

DPon vi tinh: Triéu % — Nguoén Tong cuc Thong ké
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1.2. So liéu trong phantich héi quy—

Bang 3. Tong san pham trong nudc theo gia hién hanh ctia mot s6 nwéc Pong Nam A niam 2016

B£iéng Nam A

Bru-nay 11.401.0
Cam-pu-chia 2000170
In-da-né-xi-a 1.783,0
Lao 932 259.0
Ma-lgi-i-a 15.306,0
Mi-an-ma 295.536,0
Phi-li-pin 63.225.0
Xin-ga-po 304 .905,0
Thai Lan 206.976.0
Bdng Ti-mo 407.026.0
Wigt Mam 205.305,0

Pon vi tinh: Triéu USD — Nguén Tong cuc Thong ké
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1.2. So6 liéu trong phan-tich hoi quy—
|

Bang 4. Toc do ting tong san pham trong nuwdc ctia mot s6 nwdc Pong Nam A trong 4 nim

2013 2014 | 2015 2016

LAY 194G &5

Bru-ndy -210| -2,30 | -0,60| -2,50
Cam-pu-chia 740 710 7,00 7,00
In-d3-né-xi-a 560 | 500, 490| 500
Lao g00| 760 7,30 7,00
Ma-lai-xi-a 470| 6,00, 500 420
Mi-an-ma 840| 800, 700| 590
Phi-li-pin 710| 6,10| 6,10| 690
Xin-ga-po 500( 360| 190| 2,00
Thai Lan 270( 090| 290| 320
Biéng Ti-mo 260| 420 410 570
igt Mam 40| 6,00, 6,70| 620

Don vi tinh: % — Nguén Tong cuc Thong ké
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~1.2. So liéu trong phan-tich hei quy—
" Ngudn gdc ctia s6 lidu
® SO liéu tir cac nguon duwgc phat hanh nhu: Nién giam thong ké, tap
chi,...Hodc c6 thé do cac co quan nha nudc, cac to chirc qudc t€, cac cong ty

te nhan thu thap.

® SO liéu tir cac cudc diéu tra thue té hoac di mua.
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~1.2.So lieu trong phanttich hei quy—
o —
" Ban chit chung cua s6 liéu kinh té - xa hoi
® Phan 1én la cac s0 liéu phi thyc nghiém c6 d6 tin cay chua cao.
® D6i vdi kinh t€ hoc noi riéng va khoa hoc xa hoi noéi chung, rat kho bo tri thi
nghiém cé kiém soat.
v Két qua cua nghién ciru sé khong chi phu thudc vao mo hinh duwoc lva chon ma

con phu thudc rit nhiéu vao chdt luong cua so liéu.
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~1.2.So liéu trong phantich hei quy——
|

" Han ché cua s6 liéu

® Hau hét cac so liéu trong kinh t€ la cac loai s0 liéu phi thwc nghiém, do vay c6 d6
tin cay khong cao.

e Cac cudc diéu tra be\‘ing cau hoi cé thé khong nhan dwogc cau tra 161 chinh xac hodc
khong tra 161 hét cau hoi.

e C4c mau thu thap trong cac cudc diéu tra rat khac nhau vé kich thudc, cho nén rat
khé khan trong viéc so sanh cac két qua gitra cac dot diéu tra.

® Cac s0 liéu kinh té thwong rat tong hop, khong cho phép di sdu vao phan tich cac
don vi nho.

® Ngoai ra con cé nhitng s0 liéu thudc bi mat quoc gia ma khong phai ai cling tiép

can va stt dung duoc.
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% 1.3. Hoiquytongthe
|

1.1.3. Ham hoi quy tong thé
® Tong thé (Population) la toan bo tap hop cac phan ti dong nhat theo mot
dau hiéu nghién cttu dinh tinh hoac dinh lwgng nao do.
® Gia st mot tong thé nghién ctu gom N phan tr v6i hai dau hiéu nghién ctru
X, Y tao thanh mdt bién ngau nhién hai chiéu (X, Y), c6 bang phan phdi xac

suat dong thoi nhu sau:
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1.3. Hoiquy tongthe

Bang 5. Phan phai xac suat dong thoi cia X va Y.

Ha Noi - 2018

Xl X2 Xk
Y, P(Y, X)) | P(Y,, Xy) PCY,, Xy)
YZ P(Y2, Xl) P(YZ, XZ) P(YZ, Xk)
Yh P (Yh, Xl) P(Yh, XZ) P(Yh, Xk)
h Kk

> P(Y,, X)) =1

j=1 i=1
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1.3. Hoiquy tongthe
|

" Cac bang phan phoi xac suat c6 diéu kién caa Y theo X; (i=1k)

(Y/X) Y, Y, C Y,
P(Y/X) | P(Y, X)) | P(Y, X)) P(Y,, X))

" Ky vong toan ctia Y véi diéu kién cta X;:
h
EQY/X)=)Y,*P(Y, I X,)
j=1
X=X =3IEY/X,) =EN/X)=1(X,) (i=1+k)

E(Y/X) 1a m&t ham s6 theo X va goi la ham hoi quy tong thé cua Y doi véi X
(Population Regression Function - PRF). Biéu dién mdi quan hé gitta gia tri

trung binh ctia bién phu thudc Y theo mdi gia tri ctia bién ddc lap X.
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1.3. Hoi dng thé

" Vidu1: . X . 5
v 1 0.2 0.4 0.6
2 0.3 0.1 0.4
P(X) 0.5 0.5 1.0
YIX; Y, Y, YX, Y, Y;
P 02 2 033 P R Py A |
P(Y[Xy) G—g P(Y,X)) 053 P(YX;) 053 P(Y,X;) 053
2 3 8
ECY | X)) =Y,.P(Y, | X)+Y,.P(Y, | X)) :]__g.|_2_g — g
4 1 6
ECY | X,)=Y,.P(Y, | X,)+Y,.P(Y, | X,) :1'E+2'§ — g
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1.3. Hoiquy tongthe
|

® Néu ham hoi quy tong thé c6 mot bién doc 1ap thi goi [a ham héi quy don -
Simple regression:
E(Y/X;) = (X))
® Néu ham hoi quy tong thé ¢c6 hon mot bién doc lap thi goi la ham hoi quy
boi - Multiple regression:

E(Y/X;, Xs,,..) =Xy, Xy, -.0)
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1.3. Hoiquytéongthe
|

® Gia st ham ho6i quy ¢6 dang tuyén tinh:

PRE: £y / X)=B+pBX (i=1+k)

Trong do: S, = E(Y / X, =0) 1a hé s6 chdn (intercept coefficient)

_ dE(Y/X)

P, X

1a hé s6 goc (slope coefficient)
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1.3. Hoiquy tongthe
|

1.3.2. M6 hinh hoéi quy tong thé
® Néu ham hoi quy tong thé la tuyén tinh, khi d6 m6 hinh hoéi quy tong thée
twong ting cé dang tuyén tinh (Population Regression Model — PRM):
PRM: Y, =8 +BX +U, (1=1+N)
® M6 hinh hoéi quy tuyén tinh c6 nghia la m6 hinh héi quy c6 dang tuyén tinh
ddi voi cac tham sO, nd ¢ thé la tuyén tinh hoac phi tuyén doi vdi cac bién
s6. Chang han mot s6 dang mo hinh héi quy tuyén tinh:

Y, =B+ B, X7 +U,, Ln(Y;) = B, + B,Ln(X, ) +U,

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh 23
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1.3. Hoi dng thé
|

1.3.3. Sai s6 ngau nhién
" Ban chat cta sai s6 ngau nhién: U, duoc goi 1 sai s ngau nhién (SSNN)
U =Y - EY/X)
E(U/X.)=0
® SSNN dai dién cho tat ca nhiing yéu t6 khong biét, khong cd so liéu va
khong phai bién doc 1ap nhung c¢6 tac dong dén bién phu thudc. Trung binh
anh huong ctia né dén bién phu thudc bang 0.
® S ton tai cua SSNN la tat yéu khach quan va nd cd vai tro dac biét quan
trong trong phan tich hoi quy, né phai thod man nhiing diéu kién nhat dinh
thi thi viéc phan tich trén mo6 hinh héi quy madi cd y nghia.
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p IV

1.3. Hoi ng thé

" Nguyén nhan:
® Sy map mo vé ly thuyét kinh té
® Tam quan trong khac nhau gitra cac bién giai thich
® Si kém tin cay cua sO liéu thong ké
® Kha nang chi dinh sai dang ham
* Si tinh o trong hanh vi ciia con ngwdi d6i Idc mang tinh ngau nhién khong

tuan theo quy luat thuong le.
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Tiéu dung,

300 A

200 A

100 -

1.3. Hoiquy tongthe

Bang 7. M6 ta ham hoéi qui tong thé trén do thi

Yi=p, +B.Xi+g

Ham hoi quy tong thé

=

CuuDuongThanCong.com

T 1 T Xi T T I
300 400 500 600 700 800

1

900

Thu nhip X (XD)
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1.4 Hoiquy'mau
1.4.1. Ham héi quy mau
* Gia str tir tong thé 1ap mdt mau ngau nhién kich thudc n:
W={(X,,Y) ;i =1+n)
e Ham hdi quy dwoc xdy dung trén co sé ctia mau ngau nhién dwoc goi 1a
ham hdi quy mau — SRF (Sample Regression Function). Vé ly thuyét, ham
hoi quy mau dwoc xay dung tirong te nhuw ham hoi quy tong thé. Ham hdi

quy mau la wdc lwong ctia ham hoi quy tong thé.
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1.4 Hoiquymau  —

® Gia st ham hoi quy tong the la tuyen tinh, thi hAm hdi quy mau cling ¢4
dang tuyén tinh.  SREF: 131 + ,52

Trong do: ,81 , ,82 la cac he s6 hoi quy mau
Y . (Fitted value) la wéc diém caa E(Y/X).

i

e Khi mau chwa duoc chon cu thé thi cac wdc lwong ﬁl, 182 la dai lwong ngﬁu
nhién hay la bién ngau nhién. Vi vay, chung c6 mot quy luat phan phoi xac
suat va gitta chung c6 hiép phuong sai.

e Khi mau duwoc chon cu thé thi Bl, 182 la con sO cu thé va la wdc luong diém

cua tham so g, £, .
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1.4, Hoiguymau —
1.4.2. M6 hinh héi quy mau (Sample Regression Model - SRM):

PRME Y, =B +B,X +¢ (i=1+n)

N

Trong d6: € =Y —Y. goila phan du (Residual).

* Phan du e, 1a sai s6 ngau nhién ctia mau, thuc chat ching 1a cic wéc lwong
diém ctia cAc sai s6 ngau nhién U, trong tong thé.

® Ban chat cling nhw nguyén nhan ton tai cua e; dwgc giai thich giong nhw sai

sO0 ngau nhién U..
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> >

Phan biettongthéevamau ——

>

Tong thé Mau
(Population) (Sample)
PRF:E(Y/X,)=p4+5,X SRF :Y, =, + 3, X,
PRM Y, = B + B X +U, SRM : Y, = B, + B, X; +¢&
(i=1+N) (i=1n)
Sai s6 ngau nhién U, Phan du e,
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Cac thuat ngircoban

Tiéng Anh Tiéng Viét
Regression analysis Phan tich hoi quy
Dependent variable Bién phu thudc
Explanatory variable/ Independent Bién giai thich/ bién doc lap
variable
Time series data SO liéu theo thoi gian
Cross section data SO liéu chéo
Pooled data SO liéu két hop
Panel data SO liéu bang
Population Tong thé
PRF — Population Regression Ham hoi quy tong thé
Function

PRM - Population Regression Model = Mo hinh héi quy tong thé
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Cac thuat ngircoban

Tiéng Anh
Simple regression
Multiple regression
Intercept coefficient
Slope coefficient
Random error
SRF — Sample Regression Function
SRM — Sample Regression Model
Estimated regression coefficient
Residual

Tiéng Viét
Hoi quy don
Hoi quy boi
Hé sO chan hoac hé so tu do
Hé so goc
Sai s& ngau nhién
Ham hodi quy mau
Mo hinh hdi quy mau
Cac hé s hoi quy wdc luong
Phan du
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