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1. Nhac lai khai niém bién té & hé s co dan
2. M6 hinh hdi quy qua goc toa do
3. M6 hinh tuyén tinh Log
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1.1 Khai niém bién té (Marginal)

Cho Y = f(X), gia tri bién té cta Y theo X:

Myy = AY/ AX > AY = My, AX
AY, AX : lwong thay dbi tuyét doi cua Y & clia X
Y nghia: Myy cho biét lugng thay doi tuyét doi clia
bién phu thudc Y khi bién doc lap X thay doi 1 don vi
Khi AX > 0, My, = dY/dX = f '(X)



1.2 Khai niém hé so co dan (Elasticity - Eyy)

P - AY 1Y
TOAX /X
Thay ddituongddiciaY :100A7Y=EYX(IOOA7X)

Y nghia: E cho biét thay doi twong ddi ctia Y(%) khi
X thay ddi 1%.
Khi A X > 0, Eqy = f'(X).(X/Y)



2. Mo hinh hoi quy qua goc toa do

PRF Y. =5, X, + U,
SRF Y =[5, X, +e,

Phuong phap OLS chota :
Z Xin 2
i=1 A o
182 -, ) Var(ﬂz): .

2 .
o uocluong boi :
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Mé hinh hoi quy qua goc toa do

Chi nén st dung mé hinh nay khi cé 1 tién nghiém

manh.

Thwong, nén dung hoi quy
dinh 3, .

2 bién binh thwdng + kiém

Chap nhan Ho, B4 khong co y nghia thong ké >

dung HQ qua gb6c toa dob

* Bac bo H > B, khac 0, cé y nghia thong ké > Md

hinh binh thwong

Hoac: woc lvgng ca 2 md hinh = so sanh hé so xac

dinh - chon mo6 hinh phu

Néu mé hinh dung phai cé
nay - sai sO dac trwng: ng

No’p hon

3, nhwng chon mo hinh
niém trong



3. Mé hinh tuyén tinh Logarit

(M6 hinh Log — Log hay Log kép)

Hé sb goc Bg biéu thj hé sd co dan cua Y dbi véi X: cho biét khi
X thay dm 1% thi Y thay déi bao nhiéu %

Xét md hinh héi quiml: Y = B X/e"
Ta chuyéen vé dang InY =Ing +p,InX,+U,
=InfB, > InY,=a+p,InX,+U,
Voi:Y"=InY, ; X' =InX,
phuongtrinh trd thanh:Y, = a + f,X; + U,

_dY/Y day X

Mo hinh (log—log) — =F = = :
(log—log)— B, =E, XX 4 Y

M6 hinh trén tuyen tinh theo cac tham so, tuyén tinh theo
logarit cua cac bién Y va X.



InY=... InX

Bién X, nhap so liéu dang In X

Bién Y, nhap so lieudang InY



Vidu C.3.2

Nam Y X

(MY)
70 2,57 0,77
71 2,5 0,74
72 2,35 0,72
73 2,3 0,73
74 2,25 0,76
75 2,2 0,75
76 2,11 1,08
77 1,94 1,81
78 1,97 1,39
79 2,06 1,20
80 2,02 1,17

Y =0,7774-0,253In X,

R> =0,7448

— hé sé coddncdutheo gidla— 0,253
Vip,<0— X, &Y, nghich bién

— Gid tdng(gidm)1%, s6 tdch

cafe tiéu thu giam(ting) 0,253%

Y: sb tach café/ngudi/ngay
X: Gia, USD/pao



4.1. M6 hinh semilog dang log - lin

MG hinh Log — Lin thich hgp véi khao sat tbc do tang trwong hay
giam sut cua cac bién kinh té vi mé nhw dan so, lwgng lao dong,
GDP, GNP, lvong cung $, nang suat, tham hut thwong mai, ...

Tw cbng thure tinh lai gop:

Y =Y (+r) ; r—tdcdo ting truéng gdp theo thdigiancdaY
—> InY, =InY,+7.In(1+r)

Voi g, =InY, ; B, =In(1+r)

Tacd:InY, =B, + B,.t — tuyéntinh theo tham sd
bi€nddclipla thdigian t=1;2;3;...



lIna=b—> a=eP
"Yo= B> Yo= e



InY = B, +B, X

Bién X, nhap so liéu binh thwdng

Bién Y, nhap so lieudang InY



ViduC.3.3

Nam 72 73 74 75 76 77 78
(t)
RGDP || 3107. 3268.6 | 3248.1 3221.7 | 3380.8 | 3533.3 | 3703.5
(Y)
Nam 79 80 81 82 83 84 85
RGDP | 3796.8 | 3776.3 | 3843.1 3760.3 | 3906.6 | 4148.5 | 4279.8
Nam 86 87 88 89 90 91
RGDP | 4404.5 | 4539.9 | 4718.6 | 4838.0 | 4877.5 | 4821.0

1nfi=8,0139+0,0247t R2=0,9738
*f,=0,0247=2,47% tu1972-1991,

“,=In Y, =e80139-3022,7

Y0:8,0139—>

0

GDPthuc/ Hoa Ky tang2.47% nam

nam 1972,RGDP~=3022,7tyUSD

Gia trithuctela3107,1 = Chenh lech 84,4ty USD (lech 2,71%)




4.2. Mo hinh semilog dang lin- log

Van dung mé hinh Lin - Log dé khao sat: lwong cung $ anh hwong toi
GNP, dién tich trong trot anh hwdng t&i san lwgng cay trong, dién tich
can nha anh hudng téi gia nha, ..
Khao sat quan he GNP (Y) v&i lwgng cung tién (X): Y tang bao nhiéu
theo so6 tuyét doi khi X tang 1%?

Y=p0+5,InX +U, :Vzphan—)fl—)i—ﬂz (1/X)

dY

— f, =——— = thaydodituyétddiciaY /thay ddituone ddiciaX
B, dx/X) y VLS y g

AY = B,(AX | X):lugng thay déituyét déiciiaY néuthay ddiciia X

tinh bang % (100. A—X)

= AY = ’82 (100—) 0,012, (1OOA—Xj
00 X X

Vay: X thay d6il% — Y thay déi (0,01 B3,) don vi




Y=B;+B,InX

Bién X, nhap so liéu dang In X

Bién Y, nhap binh thwéng



Nam GNP Lwong cung Nam GNP Lwong
(Y- Ty tien (Y) cung tién
Vi du C3.4 USD) (X -ty USD) (X)
1973 1359,3 861,0 1981 3052,6 1795,5
1974 1472,8 908,5 1982 3166,0 1954,0
1975 1598,4 1023,2 1983 3405,7 2185,2
1976 1782,8 1163,7 1984 3772,2 2363,6
1977 1990,5 1286,7 1985 4014,9 2562,6
1978 2249,7 1389,0 1986 4240,3 2807,7
1979 2508,2 1500,2 1987 4526,7 2901,0
1980 2723,0 1633,1
Y =—16329,21+2584,7851n X, R*=0,9831

P, =2584,785~= 2585 nghiala :tu nam1973-1987,luong cung tien

tan g len1% binh quan keo theo tan g GNP khoang 25,85ty USD




4. M6 hinh nghich dao

Yi= B4+ By (1/X) * Dwdi Mrc thu nhap t&i han (
X2 2 B,(1/X) > 0vaY-> tiém - B, /B4 )2 nguwdi tiéu dung
can B3, khéng mua SP nay

Ap dung 1: Chi phi SX c¢b dinh * MUrc tiéu dung bao hoa (da
trung binh (AFC) va san lvong: thoa man), cao hon muc doé
AFC giam lién tuc khi san lvgng - khdng chi tiéu cho SP
tang. Cudi cung, sé tiém can voi nay du thu nhap cé cao di
truc san lvgng & murc 3, nira. M(rc nay la dwdng tiém

Ap dung 2: Ty 1& thay d6i $ lvong can B,
va ty 1é that nghiép qua duwdng

cong Phillip

Ap dung 3: Buwdng chi tiéu Engel:

chi tieu cho 1 hang hoa v&i thu

nhap




Vi du C3.5: Ty 1& thay dbi $ lwong (Y) va ty 1& that nghiép (X)
cua Anh giai doan 1950 - 1966

Nam | 50 | 51 | 52 | 53 | 54 | 65 | 56 | 57 | 58 | 59 | 60 | 61 62 | 63 | 64 | 65

Y |18 |85 (8445|4369 |80 |50|36|26|26|42]|36|37]|48]43
(%)

X (1411 (1515|1210 |11 |13 |18 |19 |15 |14 |18 | 21| 15|13
(%)

Y, =-1,4282 + 8,7243 (1/X)) R? =0,3848

B, =-1,4282 > Khi X tdng I&n vd han, ty |& gidm sut $ lwong
khéng vuot qua 1,43 % nam

R2 kha thap nhwng B, khac 0 cé y nghia thong ké va c6 dau
dung (Vi vy khéng nén nhan manh qua mdrc gia tri R?)



Tém tat mét so6 dang ham 2 bien théng dung

Ham Phwong trinh Bién té Hé sb6 co Y nghia ctia hé s6
Myx dan goc
Tuyéntinh |Y = 8, + B, X B, B,(X/Y) X téng 1 dv, Y thay
doi B, dv
Tuyén tinh InY =4 + 4, In X X téng 1 %, Y thay
log kép b B,(Y/X) B, doi B,%
InY =4+p8,X X tang 1 dv, Y thay
Log — Lin B,Y B,X doi 1008, %

X,téng 1%, Y thay
Lin-Log |Y=B;+B,InX B,(1/X) B,(1/Y) | d6i(B,/100) don vi

Ng-ddo | Y =B+ B, (1/X) -B(1/X2) | - B(1IXY)




SO SANH DANG HAM DUA VAO R?
@ Phiicung ¢d mau (n) va cung s6 tham s6
@ Bién phu thudc (Y) phdi cung dang
(cdc bién doc 14p c6 thé khdc dang)
VD:InY =g + f.X,. +u,
voi Y =a +a,X, +u

= khong so sdnh dvoc.



Bai tap 1

Dwa vao so liéu hang thang tw
1/1978 dén 12/1987 ta dwoc
cac két qua hoi qui:

1/Y,=0,00681 + 0,7581 X,

Se = (0,02596) (0,27009)
t = (0,26229) (2,807)
o = (0,7984) (0,0186)
R2= 0,4406

2/ Y, = 0,76214 X,
R2=0,43684

Se = (0,265799)

t = (2,95408)

o = (0,0131)

Véi: Y — suat sinh |&i hang
thang cb phiéu thwdng cla
Texaco (%)

X — suét sinh I&i thi treong (%)

Yéu cau:

1/ Khac nhau gitra 2 mé hinh?

2/ Chon mé hinh nao, tai sao?

3/ Giai thich hé sb gbc clia 2 mé
hinh

4/ C6 thé so sanh R2 cda 2 mé
hinh trén khéng, tai sao?

(Cho biét do tin cay = 95%; n =
10)




(1). MG hinh (1): Y = 1 + 32 X, nghia la m6
hinh binh thwong, c6 tung do goc

Mo hir)h (2): Y = B2 X —1a mé hinh hoi quy
qua goc toa do



(2). Pé chon mé hinh nao phu hop hon, ta kiém dinh
B, trong mé hinh (1).
Ho: B1=0; Hi: B, #0

t, = 0,26229

ta/2; (n-2) ~ t0,025 8 = 2,306
ty = 0,26229 < tyy. (.2 = 2,306 > Chéap nhan Hy
> B, khdng cé y nghia thdng ké

> M6 hinh phu hop hon 1a mé hinh di qua goc toa
dd (mé hinh 2)



(3). Y nghia kinh té cta B, trong ham (2)
Y,=0,76214 Xt

[32 =0,76214 >0 > X va Y dong blen Khi suat sinh lo
cua th| trwdng tang (gidm) 1%, suat sinh I&i cha cb
phiéu thwong Taxaco tang (giam) 0,76214%

* Phat biéu twong tw cho ham (1)

(4). Khong thé so sanh R?, do gia tri xap xi nhau va
cong thuc tinh khac nhau




Xem bang sb liéu dwoi

day. V&i:

*Y — chi s0 giam
phat GDP doi voi
hang néi dia (Y)

* X — chi s0 giam
phat GDP doi voi
hang nhap khau giai
doan

1968 — 1982.

Pé nghién ctru quan hé

Bai tap 2
X 1000 | 1042 | 1092 | 1105 | 1110 | 1257 | 1749 | 1770
Y 1000 | 1023 | 1040 | 1087 | 1146 | 1285 | 1485 | 1521
1889 | 1974 | 2015 | 2260 | 2621 | 2777 | 2735
1543 | 1567 | 1592 | 1714 | 1841 | 1959 | 2033

gia ndi dia va gia thé
gioi, ta c6 2 mo hinh:
Y=o+t 0, X + U

Y, = BX + U,

Hay woc lwong 2 mo
hinh trén va chon mé
hinh nao thich hop
hon?



Mo hinh 1 Mo hinh 2
Y=a +a,X Y =4,X
Y =516,09+0,534X Y =0 795X
R*=0,979

R2

thd

- 0,9858

Kiem dinh a, Bac bo Hy > a,
a, 516,09 ¢6 § nghia
T 20 56 =12,72 thong ké > Md
Se(Oll) ’ hinh binh
t0,025;13 =2,16 thwong phu

[, =

hop hon
t, =12,72 > Lo.025:13 = 2,16



Bai tap 3

1207 | 13496 | 1458,6 | 1585,9 | 1768,4 | 1974,1 | 2232,7
(1972) | (1973) | (1974) | (1975) | (1976) | (1977) | (1978)
2488,6 | 2708 | 3030,6 | 3149,6 | 3405 | 3777,2 | 4038,7
(1979) | (1980) | (1981) | (1982) | (1983) | (1984) | (1985)
4268,6 | 4539,9 | 4900,4 | 5250,8 | 5522,2 | 5677,5
(1986) | (1987) | (1988) | (1989) | (1990) | (1991)

Trén day la GDP cua Hoa Ky giai doan 1972 — 1991 tinh theo
Ty USD hién hanh. Tinh toc d¢ tang trwdng GDP danh nghia
cua Hoa Ky trong giai doan trén.

(HG6i qui Y = In(GDP) theo thdigiant:t=1; 2; 3...- InY theo t)

Néu y nghia kinh té clia cac hé sb hoi quy



Bai tap 4

GNP

(1970 -
1976)

85.685

94.450

105.234

123.560

147.528

165.343

191.857

Lwong
cung $

9.077

10.178

11.626

13.320

14.555

16.566

17.889

GNP

(1977-
1984)

210.189

232.211

264.279

297.556

339.793

358.302

390.340

420.819

Lwong
cung $

19.381

21.328

22.823

24.254

25.379

25.541

28.137

28.798

Y(GNP), X(lwgng cung $) ciia Canada giai doan
1970 — 1984. Hay str dung bang sé liéu trén dé wéc

lwong mo hinh:
Y= B4+ By InX; + U,
Néu y nghia kinh té ctia cac hé so hoi quy




Bai tap 5

GNP

(1970 -
1976)

86.685

95.450

104.23

122.56

149.52

166.34

189.85

Lwong
cung $

10.077

10.678

11.026

12.620

14.85

16.566

17.489

GNP

(1977-
1984)

208.189

230.21

266.27

296.55

339.19

356.30

390.34

420.81

Lwong
cung $

18.781

21.328

23.223

24.35

25.239

25.12

28.137

28.798

Y(GNP), X(lwong cung $) ctia Canada giai doan

1979 — 1984. Hay st dung bang s0 liéu trén dé woc

lwong mo hinh:Y,= 3, + B, InX, + U,

Néu y nghia kinh té cac hé s6 hoi quy




(1). S dungham Y =, + B, X
Nhap bién X = InX

(2) S dungham Y =8,+B,In X
(A + Bln X - ham lin - log)
Nhap X = nhap binh thwong



Hw&ng dan str dung may tinh dé hoi quy

< 500, 570 MS: MODE(1 hoac 2 l1an) > REG
(Regression - 2)

>LIN - 1 (Linear) ->Nhap s0 liéu (X nhap trwérc,
Y nhép,sau): 7.0 > dau (') 2 28 2> M*(n=1) =2
nhap tiep cho dén hét >AC

< 570 ES: MODE > STAT — 3 (Statistic) >
A+BX — 2 > Nhap so lieu >AC




Str dung may tinh dé tinh hoi quy

(1). My 500 2 2 2 2
« AC > Shift 1> 2= QXD 2y = QY

(2). May 570 ES
« AC > Shift 1 > 7 (REG) > A(B,) B(B,) r (2 = R?))
+ AC > Shift 1 >4 (SUM): 5 (VAR): ...




Kiém tra sé liéu

(1). May 500, 570MS: REPLAY (trén hodc dwdi) >
FREQ 10 (10 cap s lieu) > REPLAY trén - x10 =
Néu sb sai = chon lai s6 dung = dau = Tiép tuc cho
dén hét

(2). May 570ES: Shift 1 > DATA (2) > Néu sb sai >
sCra tai chd




Thiét ké mét s6 cdng thirc khac

Vidu TSS, ESS, Var (f3,), ...
15S=3Y 3 =3 (4,-Fy =3 ¥ ~n(¥y

*AC > SHIFT1> 2.7
>Dau (-)

> 10 (n = 10)

> SHIFT2> ¥ = Y2
> Dau =

ESS =B} (> X* —nX?)

* AC > Shift 2 > 2 (B)> B2

>dAau () > Shift1 >

2. X

> dau trtr > n > Shift 2

9

X= X5 =




Cach (1). S dung ham Y = 31 + 32 X (Ham
LIN)

>Nhap bign X dudi dang 1/X

Cach (2). Str dung ham nghich bién Y = 31 +
82 (1/ X)

- Nhap bién X binh thudng

(Ham Nghich bién: May 500, 570 MS >
chon ham INV (INVERSE)
May 570 ES, chon ham 1/X)




