CHUONG 1: ON TAP

1.1. Trung binh méu — Phwong sai mau

1.1.1. Trung binh miu

Trong phan tich dit liéu, ciing nhu trong cudc sdng hang ngdy, ching ta thuong ndi
deén chiéu cao trung binh, thu nhap trung binh, van van. Po6 chinh Ia trung binh mau.
Hay xét vi du sau:

Vi du 1.1: Bang quan sat nhiét d¢ & DBa Lat

Th 2 Thu 3 Thw 4 Tht 5
(x1) (x2) (x3) (x4)
19° 21° 20° 18°

=x=1,(19+21420+18)=19.5"

Mot cach khai quat, trung binh mau dugce tinh bang cong thic sau:

)?I—(X1+X2+X3+ ...... +XN)
1 N
Hay.' f = — Xn
N n=1

1.1.2. Phwong sai miu

Phwong sai mdu [ky hiéu St bang trung binh cua tong binh phuong d6 1éch giita gia
tri quan sat so véi gia tri trung binh:

@ :%[(XI_E)Q(XZ_);)Z ...... (XN—;?)Q}

Ch'ﬁlng han, vé trung binh ma noi thi khi hdu & sa mac rat néng. Hon nira nhi¢t do
giao dong rat 16n gitra ngay va dém. D¢ thé hién dugc su khac nghiét cua khi hau sa
mac, chung ta khong nhiing chi st dung trung binh (mau) v€ nhiét d, ma ca sy giao



dong cua nhiét d¢ theo tung thoi diém so véi trung binh. P6 chinh 1a khai ni¢m vé
phuong sai mau noi trén.

1.2. Ham mdt d¢ xdc sudt, ham phdn bo xdc suat

1.2.1. Tan suat va xac suat

beé c6 sy hinh dung vé tan suat, hay xét vi du sau:

Vi du 1.2: Xép hang téc do gia ting gia ¢ phiéu trén thi truong ching khoan Viét
Nam.

Goi X la ti le phan trim murc ting gia cb phiéu trung binh trong 3 thang dau tién sau
khi “lén san”; goi P 1a phan trim cac cong ty c6 mic ting gia cd phiéu trong umg voi
gia tri cua X

X Y
(x1) 50% 10%
(x2) 40% 20%
(x3) 30% 35%
(x4) 20% 25%

Con s6 P= 10%, X=50% c6 nghia la c6 10% trong téng sb cac cong ty co mirc ting
gia trong 3 thang dau sau khi phat hanh c6 phiéu ra cong ching 1a 50%. D6 chinh 1a vi
du vé tan suat

Vi du 1.3: Tro choi tung dong xu.
Gia st ban tham gia cudc choi tung déng xu tai hoi chg. Néu 1a mat sép, ban s€ duoc
$100. Nguoc lai, ncu la mat ngtra, ban dugc $0. Véi thé 1€ do, ban san sang tra bao

nhiéu déla dé tham gia trd choi?

Dé cho tién, hiy ki hiéu mat sap 1a 1, mat ngira 1a 0. Gia st két qua tung xu sau 10 lan
la nhu sau:

X P
1 3/10
7/10

Con s6 3/10 chinh 1 tan sut xuat hién mat sip (X = 1). Nghia 1a, trong 10 ldn tung
xu, ¢ 3 lan xuat hi¢n mat sap. Va do do, c6 7 lan xuat hién mat ngtra.

S tién ban bo ra cho viéc tham dy 10 lan tung xu la: $50 x 10 = $500.
S0 tién nhan dugc trong cudc choi: $100 x 3 + $0 x 7 = $300.



- Do vay, cudc choi khong hirng tha d6i v6i ban ($500 > $300).

Tuy nhién, néu gia sir rang ban tham du cudc choi v6 han 1an. Khi d6, sé 1an xut hién
mat sap va mat ngira 13 nhu nhau, va bang 2. Khi do, ky vong dugccudc sé la:
$100x1/2 + $0x1/2 = $50; va bang chinh s6 tién 1én nhét ban sin sang tra dé tham du
cuoc choi.

Diéu ching ta can phén biét 1a con s6 P =3/10 trong vi du néu trén la tan sudt xut

hién mat sap trong 10 lan tha. Va con sO ¥ 14 xdc suat xuét hién mat sap (hodc ngrra).
Khai niém tan suat Gmg véi timg mau thir; con xac sudt twong Gmg véi tong thé.

1.2.2. Bién ngiu nhién roi rac va lién tuc

2.2.1. Bién ngdu nhién roi rac:

Mot bién ngau nhién 13 roi rac néu cic gia tri co the c6 cua no6 1ap nén mat tap hop
hiru han hodc dém dugc, nghia 1a ¢6 thé liét ké duoc tit ca cac gia tri co thé ¢6 clia no.

Cudc choi tung xu néu trén 1a vi du vé bién ngau nhién rdi rac.
Mot cach hinh thirc hoa, ta co thé néi nhu sau. Gia st dbi twong quan sat X cé thé
xuat hién trong K su kién khac nhau [trong vi du tung xu, K = 2]. Ta ky hi¢u céc su

kiéndo 1a x,,x,,....x..

Tan suat xuit hién mot bién cd x, trong N phép thir, ky hiéu 1 p, , 1a ti s giita s6
1an xudt hién bién ¢ cu thé d6 so véi N phép thir dugc thuc hién.

V61 moi chi so, k£ =1,2,3,..., K , ta c6 thé viét nhu sau:

X X1 X X3 ... XK
P p1 p2 ps - Px

P1, P2, P3,... pK> 0, va

pitp2tpst...... + px = 1, hay cling vay,

I
v

Néu s6 mau N la du 16n (tién dén vo han), khai niém tan sudt xuat hién mot bién cb
dugc thay bang khai niém xac suat xuat hi¢n bién co, ky hiéu boi:
fi = f(x,),k=12,.,K. Trong do, f(x,)la ham mat d6 xac suat cua x, ,k =1,2..K.



Ta cling c0,

f1, fz, f3,... fK> 0, va

2.2.2. Bién ngéu nhién lién tuc

Mot bién ngau nhién 14 lién tuc néu cac gia tri co the ¢6 ctia né lap day mdt khoang
trén truc s6, nghia 1a khong thé liét ké va dém dugc tat ca cac gia tri c6 thé c6 cia no.

Tuong tu voi truong hop phan bo xac suat roi rac, néu goi X 1a mdt bién ngau nhién
lién tuc; va f(x) la ham mat d¢ xac suat cuia X. Khi do:

f(x)>0
[T f(dx=1

Ta dinh nghia ham phéan bd xac suat cta X la:

Fo=[ f(ndt

Diéu d6 co6 nghia 14, xac suat cia bién ngau nhién X nhén gia tri trong khoang [a,b]
sé la:

Pla< X <b)= jb F(x)dx = F(b) - F(a)

Vi du, trong phan b chuan, vé do thi ta c6 thé biéu dién cong thirc tinh x4c suit nay
nhu sau:

Do thi 1.1: Phan b xac suit




Phén t6 dam chinh 13 x4c suat P(a < X <b), duoc tinh bai tich phan:

f’ F(x)dx = F(b)— F(a).

1.3. Phéin bé xdc sudt dong thoi

Nhiéu khi chung ta mudn dua ra mot danh gia xac sut dong thoi cho mot sé bién
lwong ngau nhién. Vi du, bang théng ké c6 ghi lai dir kién vé that nghiép (u) va lam
phat (ir). Ca hai bién luong nay déu 1a bién ngiu nhién, rat nhiéu kha ning 1a chinh
phtt mudn hoéi nhitng nha kinh té cau hoi sau ddy: “Liéu kha ndng lam phdt thap hon
8% va mikc do that nghiép nhé hon 6% vao nam sau la bao nhiéu?”. Piéu d6 co nghia
1, ta can phai xac dinh xéc sudt dé)ng thoi:

Pm<8u<6)=7?

Pé tra 101 duge nhitng cau hoi nhu vay, ching ta can phai xac dinh ham mdt do xdc
suat dong thoi [joint probability density function].

1.3.1. Ham mat d xac suat dong thoi
Dinh nghia: Gia sir X va Y 1a 2 bién ngau nhién. Him mat do xac suat dong thoi cia x
vay la:
f(x,y)=P(X =x,Y=y)
Ham s6 d6 can thoa man diéu kién:
f(x,¥y)=0,va

ZX Z},f(x,y) =1 néu X, Y roi rac
_Uy S (x,y)dy.dx néu X, Y lién tuc

Khi 4o,

Pla<x<b,c<y<d)= > > f(x,y),néuX,Y labicén ngdu nhién roi rac, va

a<x<b c<y<d



Plasx<besysd)=| [ [ f(x, y)dy}dx, néu X,Y 1a bién ngdu nhién lién

tuc.

1.3.2. Ham phén bd xac suit dong thoi F(x,y)

Tuong tu nhu truong hop bién ngiu nhién mot bién, ta dwa ra dinh nghia sau vé ham
phan bo xac suat dong thoi:

Dinh nghia: Goi F(x,y) 1a ham phan b x4c suit dong thoi cta bién ngiu nhién x va y.

Khi do:

F(x,y)=Prob(X <x,Y <y)=>> f(x,y),néuX, Y rdi rac

X<xY<y

F(x,y)=Prob(X <x,Y <y)= J';J._};f(t,s)ds.dt ,néu X, Y lién tuc

1.3.3. Phan phdi xac suit cin bién

Hay xét vi du sau:

Vi du 4: Xét mot tong thé, gdm c6 1000 ngudi. [Vi vay ta ndi vé mat d6 xac sudt chi
khong phai la tan suat]. Gia sir ho dugc phan loai theo 2 ti€u chuan:

Theo gidi tinh:

G =1 ncunguoido la nam
G =0 néunguoi do la nir

Va theo trinh d6 hoc van:

D=0 hoc xong trung hoc
D=1 hoc xong dai hoc
D=2 hoc xong cao hoc

Gia str két qua thong ké trén tong thé 1000 ngudi d6 1a nhu sau:



Hoc  vi
Nam Nir (tong s0)
Trung hoc 200 270 470
Dai hoc 300 100 400
Cao hoc 60 70 130
Gi6i tinh(tong so) 560 440 1000

Dua trén bang thong ké ndy, ching ta c6 thé thiy xac suit 1 ca nhan la ntr, hoc xong
dai hoc: (0,1)= 100/1000 = 0.1. M4t cach khai quat, chung ta c6 thé viét ham mat do
xac suat dong thoi f(G, D) nhu sau:

G
12 Tong
0.2 0.27 0.47
D 1 0.3 0.1 0.40
0.06 0.07 0.13
Tong 0.56 0.44 1

Bang phan bd xac suat trén cho thdy, xac sudt mot ca nhin 1a nam trong tong thé
nhiing nguoi c¢6 hoc la: Prob(G=1) = 0.56. Tuong tu, xac suat mdt c4 nhan la nir:
Prob(G=0) = 440/1000 = 0.44.

Nhu vdy, ta c6 thé 1ap mot bién ngiu nhién, thé hién phan bd mat do xac suit theo
gidi tinh cia tong thé:

G f(g)
1 0.56
0.44

Ham f(G) duoc goi 1a ham mat d§ xac suit can bién. Ham mat do nay dugc tinh bf?mg
cach cong don theo cdt qua tat cd moi trinh d§ hoc van:

f(@) =Y f(g.d), g=012.Ticla

So()= gf(l,d) =0.56
f5(0)= Z 7(0,d)=0.44

Tuong tu nhu vay, ta cling c6 thé tinh dugc ham mat d§ xac suat can bién theo hoc
van:



L @d)=Y, f(g.d) =02

Hay cling vay,

£,(0)=2 f(g,0)=0.47
=2, f(gh=04
(2=, f(g2)=0.13

Mot cach tong quat, goi f(x,y) 1a ham mat do xac suat dong thoi cua X va Y. Khi do,
ham mat do xac suat can bién ctia X duoc xac dinh nhu sau:

fr(x)= ny(x, V) néu X roi rac
fi(x)= Iy f(x,y)dy néu X lién tuc

Tuong tu, ta xac dinh £, ()

1.3.4. Céc bién ngiu nhién doc lap

Dinh nghia: Hai bién ngiu nhién 13 doc 1ap khi va chi khi:
fy)=fr () 1y (¥)
© F(x,y) = Fy(x)- Fy (y)

& Prob(X <x,Y <y)=Prob(X <x)-Prob(Y <y)

1.4. Ky vong — Phwong sai

1.4.1. Khai niém vé Ky vong cta bién ngau nhién:

Goi X 1a mdt bién ngau nhién roi rac, nhan mot trong cac gia tri cé thé co xi, xo,
X3,... Xg VO1 Xac suat tuong ung fi, f5, f3,... fx. Gia tri ky vong ctia X duoc dinh nghia
nhu sau:

EX)=xfi+x2f2+x:f3+...... + Xkfx , hay cling vay:

E(X)= zxf



Tuong tu, ddi voi bién ngau nhién lién tuc, gia tri ky vong dugc dinh nghia nhu sau:
E(X)=]"x-f(x)dx

Céc tinh chét cua ky vong:

1. E(a)=a, véiala hiang s6
2. E(a+bX)=a+bE(X)
3. E(XY)=E(X)E(Y)

Pinh Iy 1.1: Gia str X 12 mot bién ngiu nhién voi ham mat d6 xac suat f{x) va g(X) 1a
mot ham lién tuc cua X. Khi do:

Elg(x )]=%g(xk)fk néu X r&i rac
E[g(X)]=["g(X) f(x)dx néu X lién tyc

1.4.2. Phwong sai

Goi X 12 mét bién ngau nhién véi ky vong EX. bé do luong su tan xa cua X so voi
gia tri trung binh (hay ky vong) ctia nd, ta sir dung phuong sai, ky hi¢u Var(X), dugc
dinh nghia nhu sau:

Var(X)=o0?=E(X - E(X))
Véi do 1éch chuén:
2

O .= 40

X X

Str dung Dinh ly 1.1, phuong sai ciia X dugc tinh nhu sau:
Var(X)=Y(x _EX)zf néu X roi rac
A k k
Var(X) = fw(X —~E(X)) f(x)dx néu X lién tuc
Céc tinh chit cua phuong sai:

1. VarX = E(X - E(X)) = E(X*)—(E(X))?



2. Var(a)=0, véiala hiang s6
Var(a+bX)=b> -Var(X)
Var(X +Y)=Var(X)+Var(Y)
Var(X =Y)=Var(X)+Var(Y)
5. Var(X — E(X))=Var(X)

1.5. Ham phén phéi chuén

Bién ngau nhién lién tuc X nhan céc gia tri trong khoang (— OO,+OO) c6 phan phoi
A re ’ A \ 2 ’ A \ A \ A A ’ A
chuén v6i cac thamsé i va o™, kyhi¢ula: X ~ N (,u, o’ ), néu ham mat d6 xac suat
cua n6 c6 dang:
2
(x—u)
1 = P

f(x)zo_\/ﬁ'e 2

véi u=E(X) va o’ =Var(X)
Po thi 1.2: Ham phén phoi chuin

Varx=oc
- “

u

Pinh 1y 1.2: Gia sir X 1a bién ngiu nhién v&i phan bd chuan: X ~ N (,u,az). Goi
Z =(a + bx) 1a mot bién doi tuyén tinh ciia X. Khi d6, Z ciing 1a ham phan b
chuan: Z ~ N(a +bu,b*c?).

X— U
(o2

H¢ qua: bat Z =

.Khi d6, Z ~ N(0,])

Dinhly 1.3: Cho trudc chudi cic bién ngdu nhién: (x,,X,,X,,...,X, ) ~ N(ﬂn , Gf)

Khi d6, t6 hop tuyén tinh cua ching, ciing c6 phan bd chuén:
C\X, +C,X, +.tC X, ~ N(Zyn,Zcfaf)

10



1.6. Phan tich Covariance

Trong phan trén, chung ta d3 noi dén viéc ton tai hay khong tinh doc 1ap, hay quan hé
phu thudc gitra hai bién ng?tu nhién X va Y. Nhung néu ton tai quan h¢ phu thude lan
nhau, thi quan hé d6 c6 thé manh hay yéu. Trong phan nay, ching ta s& dé cap toi hai
thudc do mirc d6 lién quan giira hai bién ngau nhién, twong quan (hay covariance),
va hé s6 twong quan (hay correlation, ky hiéu 1a p,, ).

Dé minh hoa, gia sir X 13 trong luong cua mot mau nudc lay tir giéng 1én, va ¥ 1a khoi
luong cua né. Hién nhién 1a mbi quan hé rat chit gitra X va Y. Néu ta ky hiéu
{x,,y,}", 1a cac cap do luong v6i N mau thir; va v& ching 1én do thi, thi cac quan sat
dir liéu nay s& tao thanh mot duong thing tuyén, thé hién mbi quan hé vat Iy cua
ching. Nhung ching khong roi dung vao cac diém doc theo dudng tuyén tinh thé hién
quy luét lién h¢ gitra khéi lugng va trong luong nude. Chung chi “bam” xung quanh
cai truc tuyén tinh do, vi c6 sai sb do luong, hodc cac tap chét trong nude lam cac
quan sat 1&ch khoi quy luat vét 1y, mo ta mdi quan hé 6n dinh giita X va Y.

Do thi 1.3: Mdi quan hé giira trong lweng nwée X va khdi lwong nwée Y

Cau hoi dit ra 13 1am sao ching ta c6 thé do ludng muc d6 twong quan manh hay yéu
gitra hai bién X va Y nay. Lam sao thé hién moi quan hé do 1a dong bién hay nghich
bién?

1.6.1. Covariance

Pinh nghia: Covariance giita hai bién X va Y 1a hé sb do:

Cov(X,Y)=E[(X - EX)y - EY)]

11



Néu nhu nhiing gi4 tri 16n hon trung binh ctia X dugc quan sat véi nhing gia tri 16n
hon trung binh cua Y; va nhiing gia tri nho cua X cting di kém voi nhitng gia tri nho
cia Y, thi Cov(X,Y)>0. Néi khac di, néu (X —EX)>0 c6 xu hudng di kem véi
(Y—EY)> 0; hay nguoc lai, khi (X—EX)< 0, thi (Y—EY)< 0, thi quan hé d6 cé
xu huéng tao ra tich (X — EX) (Y — EY)> 0. Piéu d6 c6 nghia la Cov(X,Y)>0 , thé
hién rang X va Y co mdi quan hé ddng bién. Vi du nhu quan hé gitta khéi luong va
trong luong cac mau nudc vira néu.

Nhiéu khi, m01 tuong quan la nghich bién, chi khong thuan. Chang han nhu ching
ta quan sat moi quan hé giira dleu kién bao trg qua dé dang cho mot ca nhan, hay
doanh nghiép (ky hiéu 1a X); va nd luc tu vuon 1€n, tinh khoi nghi€p cua ca nhén, hay
doanh nghiép do (ky hiéu la Y). Khi do, mdi quan hé nay thudng 13 nghich bién. HS
trg nhidu lam chét tinh tu chu, ty vuon 1én, tu chiu trach nhiém cta ca nhan. Noi khac
di, gia tri X rt 16n [duoc nang dg, bao tro nhleu] thuong di voi giatri Y rat nho [thleu
nd lyc ban than, hay i lai]. Va gi4 tri X rat nho [khong dugce nang d&] thuong di véi
gia tri Y rat 1on [tinh tu 1ap, tu chi cao]. Do vay, (X — EX)>0 thuong di kém véi
(Y-EY)<0, va (X -EX)<0 thuong xiy ra véi (Y — EY)>0. Két cuc lai, chiung
thuong tao ra tich (X —EX) (Y — EY)< 0. Hay ciling vay, Cov(X,Y)<0, thé hién
mdi quan hé nghich bién gitra X va Y.

Chung ta ciing nhan xét ludn rang, mdi quan hé giira viéc dugc hd tro, bao trg, voi
tinh ty chu, tu chiu trach nhiém, ky hiéu 13 X va Y 1a nghich bién. Nhung vé mirc do,
no c6 thé khong manh nhu quan hé vat ly gitra khéi lugng va trong luong nude. Néu
chung ta vé do thi cac quan sat, mdi quan hé gitta viéc duoc hd trg véi tinh tu vuon
lén s& dbc xudng, thé hién mdi quan hé nghich bién. Nhung khong nhét thiét nam
xung quanh mot duong thang, trai doc theo mot duong cong phi tuyén, thé hién mbi
quan hé d6 1a yéu hon so v&i quan hé vat 1y ¢ vi du dau. Dé do luong su khac biét do
ta dung hé sb turong quan.

1.6.2. Hé s6 twong quan:

Dinh nghia: Hé s6 twong quan giita X va Y 1d hé s do p(x,¥):

__CovX.Y) 1< p(X.Y)<1

Ta c6 thé noi rang, covariance cho phép xac dinh c6 m01 quan h¢ hay khong gitra X
va 'Y, va do la quan hé nghich bién hay dong bién. Hé sé twong quan lai cho phép do
luong mdi quan hé d6 1a manh téi muc nao. Néu X va Y co quan hé tuyén tinh:
X =a+ Y, thi quan hé d6 13 manh nhat. Va | p(X,Y)|=1. Néu d6 1a quan hé phi

tuyén, thi | p(X,Y)|<1. Khi X va Y khéng c6 quan hé twong quan: Cov(X,Y)=0,
khi d6, hé sb tuong quan p(X,Y)=0.

12



1.6.3. Hai ding thirc véi twong quan miu

Hai diang thic sau 13 hai dang thirc thudng sir dung trong cac chuong tiép theo.

1/ zn(xn —)_C)' ¢ =0, véi c: const

2 Y, (x,=%)y, =3 |(x, - %) (v, - 7))
Chitng minh:
VY (5, - F)e=e X, (5, ~)=c- (L5, - X, F)=c (-5 - n-5)=0

2/ Vi ¥ la hang s6 nén theo chiing minh trén zn (xn — )_C)- vy, =0, vivay:
2, =%)y, =3, (x,-%)y, -2 (x, -%) ¥
=2 l(x, =%)-y, = (x, = %) 7]
=3 [6x, -%)-(v, - ¥)]

Chu ¥ rang, dong cudi cing dugc goi 13 twong quan mau gitta X va Y.

13
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CHUONG 2: HOI QUI PON BIEN

O bai trudc, ta néu 1én vi du vé mdi quan hé giira khéi lugng va trong luong ciia cic miu
nudce. Duya trén viée lay cac mau thir {x,,y, }",, ching ta c6 thé wéc lwgng, hay tim lai moi
quan hé tuyen tinh ¥ =a + X, ma nd thé hién quy luat vat ly, hay tinh xu thé, 6n dinh
giita hai dai luong ngiu nhién 1a trong luong va khéi luong nudc.

Trong chuong nay, chung ta s€ gidi thiéu viéc udc luong cac quy luat tu nhién, kinh té, hay
x3 hoi kiéu nhu véy thong qua phuong phap hdi quy don (simple regression). Ching ta s&
sir dung hoc thuyét Keynes vé tiéu dung nhu la vi du dién hinh cho viéc gidi thiéu phuong
phap xay dung va udc lugng mé hinh hdi qui don bién.

2.1 Hoc thuyét Keynes vé tiéu dung

Chung ta hay trich dinh luat sau, néu ra boi Keynes (1936) trong Ly thuyét tong quat
(general Theory) cua Ong:

Chung ta sé xac dinh quy ludt ma ta goi la khuynh huong tiéu dung theo thu nhap nhu la
mot moi quan hé phu thudc f gitta X, duoc goi la mirc thu nhdp kha dung, va Y la chi tiéu
cho tiéu dung twr thu nhap do, va vivay: Y = f(X).

- S6 tién ma timg h¢ gia dinh chi tiéu cho tiéu dung phu thugc (i) mgt phan vao thu nhdap
cua h¢o do, (u) vao nhirng yéu té khdach quan khac cua hoan canh song va (iii) mét phan
vdo doi héi cé tinh thiét yéu, théi quen va nhitng yéu t6 tam Iy ciia cdc cd nhén trong ho gia

dinh do...

- Luat tam sinh ly co ban ma chung ta dwa vao mot cach rat tin cay, dwoc kiém chirng boi
tri thirc cua chung ta vé loai nguoi, va boi kinh nghiém, rang con nguoi co xu hudng tang
s . P - - . : . . o dY
tieu dung khi thu nhdp cua ho tang, nhung tang khong nhanh bang thu nhap. Tuc la Ve

la dwong va nho hon 1.
- Vé trung binh, néu thu nhdp tang lén thi khodng cdch giita tiéu ding va thu nhdp ngdy

cang mo rong, nghia la co mot ti Ié lon hon trong thu nhap dwoc dwa vao tiét kiém khi thu
nhap tang lén.

Ly thuyét cia Keynes dd dit mot mdi quan hé 6n dinh gitta tiéu dung va thu nhédp
Y = f(X). Chiung ta mudn xac dinh cu thé moi quan hé nay la nhu thé nao, tim cach do
ludong quan hé d6, va kiém dinh lai tinh dich thic ciia hoc thuyét Keynes.

2.2 Co s& vi md cho hoc thuyét Keynes vé tiéu dung

Lé Hong Nhat 1
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Goi X 1a muc thu nhap dung dé chi cho tiéu dung va tiét kiém (nham ting tiéu dung cho
tuong lai). Goi Y 1a mtrc tiéu dung hién tai; va S la ti€u dung trong tuong lai.

Khi do, ta c6 rang budc ngan sach (budget constraint):

Y+t s-x (2.1)
1+r
Thanh phan tht hai trong vé trai 1 S 1a khoan tiét kiém. N6 thé hién gi4 tri hién tai
+r

(present value) ctia thu nhap cho tiéu dung trong tuong lai S, dugc chiét khau boi "
+r

Trong do, r 14 13i suat tién gui tiét kiém.
Vé thuc chit, 1 dong tién ngay hom nay c6 thé sinh ra (1+ ) ddng thu nhap cho tiéu dung
ngay mai, néu dugc gui vao tiét kiém. Vi vdy, 1 dong tién tiéu trong tuong lai chi co gia
N l A A \ A r 7 \ reotA A A A oA A .
bang o dong tién ngay hom nay. D6 chinh la khai niém vé hé so chiét khau (discount
+7r
rate). N6 thé hién rang, néu tiéu dung bi tri hodn di t&i mot thoi diém trong twong lai, thi n6

khong thé co gid tri bang viéc dugc tiéu dung ngay 1ap tirc vao ngay hom nay.

Tiép theo, chung ta hiy do ludng mirc d6 thoa dung ciia ca nhin voi cac lua chon khac
nhau vé ti€u dung cho hién tai va cho tuong lai (Y, S).

Do thi 2.1: Pudng bang quan (indifference curve)

Trong dd thi 2.1, diém A thé hién muc thoa dung hién tai cua c4 nhan Gng véi muc tiéu
dung tai di€ém do. Gia stir c6 mdt su gia tang ve ti€u dung hién tai, trong khi tiéu dung trong

Lé Hong Nhat 2
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tuong lai van gitt nguyén. Khi d6 ta dich chuyén tir diém A sang bén phai va song song voi
tryc hoanh (—*). Dau congthé hién rang do thoa dung cua ca nhan dugc nang 1én.

Nguoc lai, gia su ta gitr nguyén muc ti€éu dung hi¢n tai, nhung ti€éu dung tuong lai duoc
tang 1én (T+). Khi d6, sy cam nhan v& an toan cua ca nhan vé cudc sdng tuong lai ciing
tang, tirc la do théa dung cua ca nhan do tang.

Vi vay, Y4 khong gian, dugc xac dinh bdi sy gia tang cua tiéu dung hién tai (— ), hodac tiéu
dung trong twong lai (T* ), hodc sy gia ting dong thoi cua ca hai yéu t6 do, thé hién do
théa dung ngay cang tang lén (+). C4 nhan cam thay giau 1é€n, sung sudng va an toan hon ve
vat chat.

Phan tich tuong tu cho truong hgp nguoc lai, khi do théa dung ngay cang giam (-).

Trong ngan han, mic thu nhap 1a khong d6i. Do d6, su gia ting muc tiéu dung hién tai
thuong phai bi danh d6i (hay tra gia) bang viéc giam tiéu dung trong twong lai. Tuy nhién,
c4 nhan chi lam sy danh d6i nhu vay mot khi d¢ thoa dung mdi it ra 1a khong kém di so véi
trang thai da co. Trong kinh t& hoc vi mo, ngudi ta thé hién cac lya chon nhu vay bang
duong bang quan (indifference curve). N6 ¢6 chiéu déc xuéng moé ta sy danh ddi. Nghia 13,
néu muén ting mic tidu dung trong hién tai thi phai giam muc tiéu dung trong tuong lai,
sao cho loi ich hay do théa dung van giit nguyén.

Bay gio, hiy dua dudng rang budc ngan sach vao do thi 2.1. Dlem tlep xuc gitra duong
rang budc ngan sach v6i dudong bang quan thé hién sy lya chon tot nhat ctia c4 nhan vé tiéu

dung tng voi méi mire thu nhap [xem do thi 2.2].

Vi du 2.1: Gia sir thu nhap (X) va tiéu dung (Y) ctia 3 ca nhan c6 gié tri cu thé nhu sau:

X [thu nhép] Y [tiéu dung]
5 2.038
10 4.038
15 6.038

Bang 2.1: Quan h¢ gitra thu nhap va tiéu dung

Str dung phuong phap phén tich néu trén, ching ta ¢6 thé biéu dién sy lya chon ctiia mdi ca
nhéan nhu sau:

Trong dd thi 2.2, hinh v& thtr nhét, ta thé hién sy lua chon cua ca nhan vé tiéu dung ung véi

mbi mirc thu nhép kha dung. Khi ho c6 5 tri¢u déng thu nhap, ho gianh cho ti€u dung hi¢n
tai Y 1a 2.038 triéu. Phan con lai dugc dua vao tiéu dung trong tuong lai S. Tuong tu cho
cac muc ti€u dung 4.08 va 6.038 tng voi cac mirc thu nhap khéac 1a 10 va 15 trigu.

Lé Hong Nhat 3
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Tiép theo, trong hinh v& thir hai, ta chi ra mdi quan hé giira tiéu dung hién tai Y voi timg
muc thu nhap kha dung X. D6 chinh 1a mo6i quan hé co ban, mo ta bdi hoc thuyét Keynes
vé tiéu dung.

S
2038 4.038 6.038 Y, X
Y Y = 0.038 + 0.4X
6.038
4.038
2038
5 10 15 X

Po thj 2.2: Sy lya chon tiéu dung theo thu nhap ctia ca nhan.

Nhu chi ra trén hinh v& thtr hai, quan hé giira tiéu ding va thu nhap: Y = £(X), 1a mdi
quan hé tuyén tinh. Trong vi du vira néu, quan hé d6 c6 dang cu thé 1a:

Y =0.038+0.40 X
Y nghia ctia phurong trinh nay nhu sau:

- Néu X =0 thi Y =0.038, diéu nay c6 nghia rang ngudi khong c6 thu nhap van tiéu
dung & muc t6i thiéu 14 0.038 triéu dong mot thang.

- Hé s6 0.40 (hay khuynh huéng tiéu ding theo thu nhép) cho biét, néu thu nhép ting
1én 1 tridu thi tiéu dung tang 1én 0.40 triéu. Thc 1, mirc ting tiéu dung khong nhanh bang
muc tang thu nhap.

Lé Hong Nhat 4
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- V& trung binh, khi thu nhap ting thi ti & gitra thu nhap va tiéu dung (X/Y) ngay
2.038 S 4.038 S 6.038

10
ty 1& 16n hon ctia thu nhap duoc dua vao tiét kiém khi nguoi ta giau 1én.

cang giam: . biéu do6 kiém chung lai diéu ma Keynes noi 1a, c6 mdt
Két qua nghién ctru trén phu hop voi nhitng nhan dinh cua Keynes vé ti€u dung.

Mot cach tong quat, dang ham mé ta tot nhat khuynh hudng tiéu dung theo thu nhap cia
Keynes c6 dang tuyén tinh:

Y=a+pX (a>0,5<(01)) (2.2)
Nhu di chi ra qua vi du, dang ham nay théa man moi nhan dinh ctua Keynes vé tiéu dung.

Bay giod, ching ta hiy str dung cac dir liéu diéu tra thyc té dé nghién ctru vé nhu cau tiéu
dung theo thu nhap thong qua lang kinh cua hoc thuyét Keynes.

Vi du 2.2: S6 ligu vé tiéu dimg trung binh (PERCONS) va thu nhap kha dung (DISPINC)
theo gia co dinh theo nam 1972 ctia nén kinh t€ My trong 10 ndm 1970 — 1979:

DVT: ty dollars

Nam DISPINC PERSCONS
1970 751.6 672.1
1971 779.2 696.8
1972 810.3 737.1
1973 864.7 767.9
1974 857.5 762.8
1975 874.9 779.4
1976 906.8 823.1
1977 942.9 864.3
1978 988.8 903.2
1979 1015.7 927.6

Biing 2.2: S6 liéu gdp vé thu nhp va tiéu ding tai My (1970-79)
(Ngudn: Economic Report of the President)

D6 thi mo ta mbi quan hé giira thu nhap va tiéu dung cia My duoc chi ra dudi day:

Lé Hong Nhat 5
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Do thi 2.3: Mdi quan hé giita thu nhap va tiéu ding ctia nén kinh té My tir 1970 dén 1979.

Mic du dit liéu xem ra thé hién kha t6t qui luat tuyén tinh néu & trén nhung rd rang moi
quan hé c6 tinh xac dinh d6 la khéng di dé mo ta thyc tién, vi con rat nhi€u yéu to khac
anh hudng dén ti€u dung (gidi tinh, tudi tac, tam ly,...).

N6i chung, chiing ta khong c6 tham vong dua hét tat ca moi yéu té anh hudng toi tiéu ding
vao mo hinh, ma chi nhiing yéu t6 quan trong, thiét yéu nhat.

Vi vay, dé c6 thé biéu dién qui luat tiéu dung trén thé gidi thyc, ta can dua thém vao mo
hinh tuyén tinh (2.2) mot thanh phan khac nita, mang tinh ngau nhién, thé hién su tac dong
tong gop cua cac nhén t6 nho, khong 6n dinh, t6i tiéu dung. Tuce 1a, nhiing yéu t6 1am cho
quan sat that vé tiéu dung va thu nhap bi 1éch khoi xu thé 6n dinh, tuyen tinh (2.2) néu trén.
Tt 13, ta mudn biéu dién mdi quan hé thyc gitra cac cap dir liéu quan sat dugc vé thu nhap
va tiéu dung {x,,y,}", nhu sau:

yv,=a+px +e, n=123.,N. (2.3)

Trong d6, (X,Y)=(x,,,): tiéu ding va thu nhap thyc té ciia mau quan sat thir . Xét vé

phai ctia phuong trinh (2.3), thianh phan thir nhat, a+ fx,, 1a quy luat xic dinh
[deterministic part], ma ta can udc lugng; phan thir hai, &, , 1a nhidu [random part]. (Ttc 1,
g, bao gdm su tac dong tong hop ctia moi yéu t6 khac cua hoan canh, ¢ tinh ngiu nhién,
lam quan sat bi léch khoi khuynh huong, hay qui luét 6n dinh). Ca hai phan nay — tinh xu
the, x4c dinh; va yéu t6 ngau nhién - dugc gdp lai trong phuong trinh (2.3) dé mo ta ly
thuyét tiéu dung cua Keynes.

Lé Hong Nhat 6
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Do tac dong cua yéu td ngau nhién, trén do thi 2.3, chiing ta khéng quan sat thdy mot duong
thing thé hién mdi quan hé tuyén tinh ¥ = o + X giita tiéu dung va thu nhap, nhu trén dd
thi 2.2 véi s lidu gia dinh. Véi dit liéu diéu tra thuc té, ta chi thiy mot dam may dit liéu,
dudng nhu dang “bam” xung quanh mot xu thé nao dé6 ma ta mubn ude luong.

Vi du 2.3: Dit liéu diu tra 44 nhan khau ctia nhém gom 5 sinh vién K04 khoa Kinh té vé
thu nhap va tiéu dung dau nguoi hg gia dinh tai TP HCM, Binh Duong, Thu Dau Mét, Ba
Ria - Viing Tau, My Tho, va Nghé An duoc ghi lai nhu sau':

DVT: triéu dong

Obs INC | CONS Obs INC | CONS
1 1.00 0.60 23 0.50 0.35
2 1.10 0.65 24 0.70 0.38
3 0.70 0.48 25 0.40 0.20
4 1.40 0.90 26 0.55 0.35
5 0.50 0.38 27 0.50 0.35
6 0.40 0.23 28 0.90 0.55
7 0.55 0.32 29 0.40 0.30
8 0.80 0.48 30 0.31 0.22
9 0.70 0.45 31 1.20 0.65
10 0.25 0.18 32 0.60 0.40
11 0.65 0.40 33 0.30 0.20
12 0.40 0.25 34 0.80 0.40
13 1.80 0.95 35 0.44 0.28
14 0.40 0.25 36 0.50 0.39
15 0.50 0.30 37 1.00 0.60
16 0.30 0.20 38 1.80 0.90
17 1.00 0.50 39 1.40 0.70
18 0.50 0.25 40 1.50 0.75
19 0.80 0.45 41 1.20 0.60
20 1.40 0.70 42 0.80 0.45
21 0.80 0.45 43 0.90 0.45
22 0.60 0.35 44 1.50 0.78

Bang 2.3: Diéu tra vé thu nhép va tiéu dung dau nguoi hd gia dinh tai mot s6 tinh Viét nam

(Ghi chii: INC va CONS 1a thu nhdp va tiéu dung dau nguoi, don vi triéu dong, tinh tai thoi
diém thang 6, 2006.)

' Truéng nhém nghién ctru nay c6 ma s sinh vién 1a K 04 406 0975
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CONS vs. INC
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Do thi 2.4: Thu nhap va tiéu dung dau ngudi ho gia dinh tai mot s6 tinh ¢ Viét Nam, nim 2006,

Nhu chi ra trén d thi, dit liéu diéu tra vé tiéu dung va thu nhap dau nguoi cta ho gia dinh
Viét nam tai mdt so tinh dugc diéu tra cho thay hoc thuyét tiéu dung ctia Keynes phan 4nh
kha ding vé quy luat tiéu dung cua hd gia dinh tai cac dia phuong nay.

Budc tiép sau la ching ta hdy sir dung nhitng dir liéu quan sat dugc nay dé xac dinh tro lai
cac tham sO «, f trong md hinh héi quy tuyén tinh (2.2) va (2.3).

2.3. UGc lwgng qui luat tiéu dung:

Ta hiy v& cac cip quan sat vé thu nhap va tiéu dung {x,,v,}¥, 1én d6 thi. Gia sir vach do

n=1
trén do thi 2.5 du6i day md ta dudng udce lugng quy ludt tiéu dung theo thu nhap. Noi khac
di, ta mu6n wéc lugng xu thé tiéu ding bang qui luat tuyén tinh:

P =4+ pr, (2.4)

Trong d6, p, la woc luong vé tiéu dung, khi cho trudc quan sat thu nhap x, . Tuong tng,

a, - cac tham so udc lugng cua cac tham so tong thé, chua biét «, S .
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(VnsXy)

v

Do thi 2.5: Ubc lugng quy lut tidu diung qua cc quan sat (x,,y, hn=1,N
Mtc dd tdt cua viée ude luong cé thé duoc do luong qua s6 du (residual):
e,=y,~y (2.5)
Nhu da néi, y, 1a gia tri quan sat thuc té vé tiéu dung ng vé6i thu nhap X,.Vay :gidtri

udc lugng ve tiéu dung.

Vé mit toan hoc, ta c6 thé viét tong binh phuong cia sai s6 ude luong (2.5) nhu sau:

Ye=3,—5,) (2.6)

Str dung quan hé (2.4), ta viét lai tong binh phuong sai sb [error sum of squares], ky hiéu 1a
ESS, ghi trong (2.6) nhu sau:

2 =2, - a- fx,)’ 2.7)

Lé Hong Nhat 9
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Mot cach tu nhién, chiing ta mudn rang tong binh phuong sai s phan du 1a nho nhét. Vi
vay phuong phap c6 tén goi 1a binh phwong cuc tiéu [Least Squares]:

S(a, B):Zn (v, - ﬁx,,)2 — min (2.8)

Luu v rang & bai toan (2.8), chung ta mudn chon cac tham sd uéc luong 4, ,5’ sao cho tong
binh phuong cac sai s6 u6c lugng, ESS, 14 nhé nhat.

Str dung diéu kién tim diém cyec tri, (first order condition, FOC), chung ta thiy rang:

55(07:@ _ 22 (v, —G—-B-x)-1)=0 (2.10)
oa "
B 53 (3, —a= e, )=x,) =0 2.11)
op !
Twr (2.10) ta co:
G=y-BX=>V=4+f% (2.12)

A A

Noi khac di, diém (X, y) nam trén dudng hdi qui y, = a+ fx,.

Tiép theo, tir phuong trinh (2.11), ta ciing co:

D%, = a4, x, + Y X

Thay thé @ =y — ,@ -X trong (2.12) vao biéu thirc trén, sdp xép lai cic vé, ta tim ra:

> 3, -Px, =Y (x;—n-¥)

Hay cling vay,
~ Z(xn_f)(yn_y)
=& 2.13
ﬂ Zn (x" N f)z ( )
Lé Hong Nhit
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Tom lai, két qua u6c luong &, ,5’ theo phuong phép binh phuong cuc tiéu nhu sau:

G=5-f%
fe 2., =X, =V _ S,
Zn('xn - f)z SXX

(2.14)

Trong d9, S, 1a Covariance mau, va S, : Variance mau cua X.
2.5 Do lwong mirc do phu hop cia Uéc lwong

Cong thire (2.14) thé hién hai diéu: Thir nhét, dudng hdi quy di qua diém trung binh (x, y).
Tht hai, hé s6 goc B 1a covariance mau cua X va Y, cho phép danh gia nhitng bién dong
trong thu nhap X c6 tac dong thé nao t&i bién dong trong tiéu dung Y. Néu mo hinh phan
tich va du bao 1a tot, thi mot su tang (gidm) manh cia thu nhép so véi trung binh s€ dan téi
mot su tdng (giam) manh tuwong cua tiéu dung so voi trung binh.

Cau hoi dat ra 13: liéu ta c6 thé sir dung mé hinh wdc luong dé du bao khong? Liéu su giao
dong ctia thu nhap so vé6i trung binh (x — x) ¢6 phai 1a du doan tt cho sy giao dong cua tiéu

diing so véi trung binh (y — y) hay khong?

Hay liy mot quan sat cu thé vé tiéu ding va thu nhap (x,, y,). Khi d6, su khac biét ciia thu

nhap c4 nhan thi 7 so véi trung binh (y, — y) c6 thé dugc viét lai nhu sau:

A

V,—y)=y,~yte, (2.15)

Hay cling vay,

3, =) = fle—x) +e, (2.16)

Vé trai 1a giao dong cua tiéu dung so v&i mirc trung binh; thanh phan tht nhit cia vé phai
la phan ma giao dong d6 da dugc giai thich bdi mo hinh hoi quy; va phan cudi cung 1a sai
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s6 wdc luong, thé hién nhitng giao dong trong tiéu dung chwa duogc giai thich boi mé hinh.
Noi khac di, d6 1a sai so du bao tir mo hinh.

Y (cons)
A Residual
(chua dugc giai thich
@ oy) -7 boihdi qui)
Vo 7777777 - 0,:’ + ﬂ X
e . (-9 =B-(x, - )

(x, —X)

Tiéu dung
trung binh

» X (inc)

Thu nhép 3 ,wx
trung binh

Db thi 2.6: Phan tich cac thanh phan cta (y, — )

Str dung cac diéu kién tim cyc tri FOC (2.10) va (2.11), quan hé (2.15) c6 thé viét lai nhu
sau:

S 5=y 50ty e (2.17)

Vé trai 1a téng binh phuong cac giao dong trong tiéu dung, ky hiéu la TSS (total sum of
squares). V¢ phai phan ra thanh tong binh phuong phén da dugc giai thich boi mé hinh hoi
quy RSS (regression sum of squares), cong voi tong sai sO ude luong ESS (error sum of
squares).

Noi khac di, ta co:

TSS =RSS + ESS (2.18)
Vi vay,
RSS ESS
l=—+—
, 7SS  TSS
Hay cling the,
RSS _ | ESS (2.19)
7SS 7SS
Lé Hong Nht 12

Tran Thién Triic Phuong



Kinh té lwong ©2007

Vé phai cua (2.19) dugc ky hiéu 1a R* :1—%. Tathiy 0< R*<1.

Vidu 2.4: Uéc luong khuynh huéng tiéu ding cho mét sb tinh thanh & Viét Nam, st dung
dir li¢u diéu tra trong Vi du 2.3.

Két qua udc luong theo phuong phap binh phuwong cuc tiéu duoc ghi lai dudi day [cac tham
s6 a4, [ duogc tinh theo cong thirc (2.14), va hé s6 do ludng muc pht hop R? theo (2.19)]:

Dependent Variable: CONS
Method: Least Squares
Date: 06/24/06 Time: 21:39
Sample: 1 44

Included observations: 44
Weighting series: INC

Variable Coefficient Std. Error t-Statistic Prob.
C 0.038254 0.004082 9.370437 0.0000
INC/HHSIZE 0.401771 0.014340 28.01749 0.0000

Weighted Statistics

R-squared 0.989838  Mean dependent var 0.137000
Adjusted R-squared 0.989596  S.D. dependent var 0.083538
S.E. of regression 0.008521  Akaike info criterion -6.648174
Sum squared resid 0.003050  Schwarz criterion -6.567075
Log likelihood 148.2598  F-statistic 784.9795
Durbin-Watson stat 2.221397  Prob(F-statistic) 0.000000

Bang 2.4: Két qua hdi quy mo hinh tiéu dung véi dir liéu diéu tra tai Viét nam

Dé c6 mot hinh dung rd rang vé do tot ctia mo hinh, ta ding 40 quan sat du tién dé udc
luong md hinh. Sau d6 dung 4 quan sat cudi dé kiém tra d§ tot cua du bio(ex post
forecasting). Két qua dy bao cho 4 miu quan sat cudi cung trong dit liéu diéu tra 1a nhu sau:

Obs CONS CONSF

41 0.600000 0.638548
42 0.450000 0.438385
43 0.450000 0.478911
44 0.780000 0.798185

Bang 2.5: Két qua du bao

Lé Hong Nhat 13
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O day, CONS la dir liéu thu thap duoc vé tiéu dung ciia mau quan sat, [trong Gng véi ky
hi¢uy, ,n=41,.,44.]; va CONSF la két qua dy bao tr moé hinh, [twong Ung voi ky hiéu

y,,n=41,.44.]1 Nhu da thiy, két qua du bao 1a kha phu hop véi dir liu thuc c6 dugc tir
diéu tra.

Trong muc tiép sau, chung ta s& danh gia do t6t ciia uc luong theo cac tiéu chudn thong
ke.

Lé Hong Nhat 14
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CHUONG 3: HOI QUI PON BIEN

3.1 Ban chat thong ké ciia mo hinh hoi quy don bién

Phu’ong phap uéc luong LS, vé thyc chit, chi 1a v& mot dudng hdi quy di xuyén qua “dam
bui” dir liéu, sao cho tong binh phuong cac phan du [hay sai s6] ESS 1a nho nhat. Nhung
viéc do luong mang tinh thudn tiy dai s d6 chua c6 gi bao dam chic chin rang né s& cho

ra nhimng udc luong «, f t6t nhit cia cac tham sb tong thé «, B theo nhiing tiéu chuan xéac
dinh v& mat théng ké. Pé c6 thé nhitng danh gia cu thé hon vé d6 tdt cua udc luong, chung
ta can xem xét sau hon ban chat thong ké cua mo hinh hoi quy.

Dé dé hinh dung, chiing ta bit dau bang sy gia dinh phi thyuc rang, quan h¢ giita bién X va
Y [chang han nhu gitra thu nhép va ti€u dung] chi tuan theo quy luat xac dinh, va hoan toan
khong bi chi phéi boi cac yéu té ngau nhién. Khi d6, cac quan sat {x,y }" s& nam gon

trén mot dudng thang mo ta xu thé thyc cua tong thé:

Y=a+p-X

Khong co6 yéu to
ngau nhién tac dong
R*=1

v

Do thi 3.1a: quy luat xac dinh giita X va Y.

A A

Khi d6, viéc udc luong tré nén tam thuong, vitaluoncd a =a,f=f,va R* =1.

Lé Hong Nhat 1
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Bay gio, chung ta cho phép cac yéu td ngau nhién tac dong 1én quan hé giita X,Y . Nhu da
néu, cac nhan t6 nay khién cho cac quan sat {x,,y,}", bi léch mot cach ngau nhién khoi
duong xu thé tong thé. Vi vay, thay vi nhin thdy mot duong xu thing tuyén tinh nhu trén
hinh 3.1a, ta chi nhin thay mot ddm bui dir li¢u bam xung quanh mdét xu thé nao d6 ma ta
muon udc luong.

v

Do thi 3.1b: Quan hé giita X va Y bi nhidu béi cac yéu t6 ngau nhién

Trén DO thi 3.1b, ta thay cac diém quan sat {x ,y Y, trudc day nam trén cing mot

n=1°
duong thang trén hinh 3.1a, nay bi “thdi bay” Ién thanh mot “dam bui” dir lieu, ma viéc

“chup anh” ching [tirc 1a di thu thép dir liéu], r01 vé mot dudng hoi quy chay xuyén qua
chung s& khong nhat thiét la trung véi quy luat tong thé (md ta boi gach chdm). Piéu nay

goi ¥ rang mdi uéc lugng ﬂ chiu su quy dinh béi tham s6 tong thé B, nhung bi lai di boi

céc bién ngiu nhién. [Tuong tu, ta c6 thé ndi nhu viy vé « ]. Vivay, A ciing 1a mot bién
ngau nhién. Van dé dit ra 13, vé trung binh ma noi [tic 13 sau rat nhiéu 1an chyp anh cac
dam bui dir liéu], liéu udc lugng B cob thé hién dang £ hay khong? Va liéu phuong phap
wdc lugng binh phuong cuc tiéu c6 1a hiéu qua nhat hay khong?

V& mit toan hoc, phuong phap binh phuong cyc tiéu cho ta wéc luong sau:

Lé Hong Nhat 2
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ﬁ:SXY :Z(‘xn_f)(yn_y) (3 1)
Hay cling vay,

A X —X

ﬂ: Z( n ) n (32)

[diéu nay 1a do zn (x, —X) )3 =0, nhu di chi ra & chuong 1, phan 6n tap].

(x, —x)

XX
sat {x,}" . Do vay, n6 khong chiu anh huéng boi cac yéu t6 ngdu nhién. Khi d6, cong thirc
(3.2) ¢6 thé viét lai nhu sau:

Trong (3.2), tadét ¢, = , va nhan xét réng, tham sb do chi phu thudc vao cac quan

B=2,c.,
=2 la+ fr, +e,]
= ach +ﬂ20nxn + ZCngn

Chung ta c6 thé dé dang chi ra rang, zn c,=0 va zn c,x, =1.Vado vay:

B=p+>ce, (3.3)

Phuong trinh (3.3) khing dinh nhan dinh truée day vé A 1a dung: Udc luong £ bi anh
huong boi cac yéu td ngau nhién g, , lam gia tri cuia nd khong trung khit vé1 S tong the.

Vavi vady, S ciing 1a mdt bién ngau nhién.

Chuing ta goi ,3 la wée lwgng khong chéch, néuE,B = /. Va goi n6 la wéc lwgng hiéu

qua nhit, néu sai s6 udc lugng Var,@’ = E(fS— ) 1a nho nhét trong 16p tit ca cac udc
luong tuyén tinh, khong chéch.

Lé Hong Nhat 3
Tran Thién Truc Phuong



Khoa Kinh té Kinh té lwong ©2007
PHQG TP.HCM

Dé tra 11 xem ,5’ c6 phai 1a wéc lwong khong chéch va hidu qua hay khong, ta phai xét dén
ban chét théng ké ctia cac qua trinh ngiu nhién {&,}V, [ma ta da vi chiing nhu nhiing “con
gi6”, ngau nhién “thoi bay” cac quan sat khoi dudng xu thé xac dinh cua tong thé].

3.2 C4c yéu t6 ngiu nhién
Chung ta hiy néu lén gia dinh vé cac qua trinh ngéu nhién. Hay nhin vao db thi sau:

Hiém xay ra
Vare,= o

Hay quan sdt thay
Ee,= 0

n

X; X

Do thi 3.2: Quy luat phan phdi x4c suit ciia cac nhidu {g,}"

Nhu da nhan xét tir cac Do thi 3.1a va 3.1b, khi khong co cac tac dong ngiu nhién, hay
g, =0, cac quan sat {x,,y } nam ngay trén duong xu thé cua tong thé. Dudi tac dong
ctia yéu td ngau nhién, cic quan sat x,y v nam rai ra, nhung “bam” xung quanh duong
Xu‘thé’. R€’1~t hiém khi ¢6 quan sat bi “th6i” manh t6i ndi “bay” quéa xa so voi dudng xu thé.
Diéu d6 dan dén hai gia thiét sau:

Lé Hong Nhat 4
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Al Eg, =0, v61 moi n. [Bui gilt liéu khong thé bay qua xa, ma bam xung quanh dudng
tong thé]
A2 Varg, = o, v6éi moi n. [PO tan xa cua dam bui dir lidu dugc thé hién bai do 16m cua

o’].

Chung ta ciing coi rang quy luat tic dong ctia “con gi6”, tic 1a phan bd xac suat cta yéu t6
ngau nhién &, 1a nhu nhau (identical), va theo phan bo chuan. Hon nita, cdc yéu t0 ngau
nhién d6 1a doc 13p (independent). Vi viy, két hop véi cac gia thiét A1 va A2, ta co:

iid
A3 ¢, ~ N(0,0%) véi moi n.

Cudi cung, ta coi ta coi x, 1a x4c dinh truéc. Tur gia thiét Al va dang md hinh

n

v, =a+ px, +¢,,diéu do bao ham rang:

n’

A4 E(y,|x,)=a+ px v&1 moi A

n?

Hai gia thiét cudi 13 quan trong nhét. A3 tom tit moi dic trung théng ké cta nhidu ngau
nhién, va A4 mo6 ta xu thé cua tong thé, ma ta udc lugng no6 theo phuong phap binh phuong
cuc tieu.

3.3 Nhirng diic trung thong ké ciia wéc lwong binh phwong cue tiéu
Béy gid ta c6 thé n6i dén tinh tot ctia cac udc luong theo céc tiéu chuan thong ké .

Tu phuong trinh (3.3), ta da co: B =[+ ché‘n . Bay gio, hay 4p dung toan tir ky vong
vao hai vé cta (3.3):

EB=E(B+ c,e,)
=p+ chEé‘n
=B

[0 day, ta sir dung gia thiét Al: Eg, =0].Ta di dén két luan rang, udc luong ,@ la khong
chéch:

Lé Hong Nhat 5
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A

Ef=p (3.4)

Tiép theo, sir dung cong thic: Var(x) = Var(x — Ex) [xem chuong 1, phan 6n tap], va luu y
(3.3), (3.4), taco:

Var,@ = Var(&— £)
= Var(z c,E,)

Str dung gia thiét A3 vé tinh doc 1ap cua cac yéu té ngau nhién, cudi cung ta nhan duoc:

Var,ﬁ = z cVare,

26226‘3 , hay
2

Var p = g (3.5)
XX
(¢ ddy, ta sir dung cai diéula D c; =" (=0 | S;fX -1y

Pinh Ly Gauss - Markov: Phuong phap binh phuong cuc tiéu c6 sai sé uwéc luong, do

ludng boi Var B, 1a nho nhét trong 16p tit ca cac ude luong tuyén tinh va khong chéch.

Dinh ly Gauss-Markov 1a hét sirc quan trong. N6 néu lén rang, chung ta c6 duoc nhiing tinh
chat rat t6t cho udc lugng theo phuong phap binh phuong cuc tleu ma chi doi hoi ¢6 trung
binh bang zero, tinh ddc 1ap, va phuong sai giéng nhau cta cac yéu t6 ngau nhién — tirc 1a
gia thiét A3.

Chiing ta cling nén noéi thém 13, phuong trinh (3.5) ¢c6 mot y nghia thyc tién dang luu y. N6

noi ré‘mg sai sO cua uéc luong Var f sé nhé di, hay hi€u qua udc lugng s€ tang 1én, néu do
da dang ciia thong tin quan sat, do boi S, , ting 1én. Didu d6 bao ham rang, khi 1am nghién
cliu, ta khong ctr nhét thiét phai ting rat 1on s6 quan sat (sample size) N. Néu gia thiét vé
tinh tuyén tinh ctia dudng hoi quy la dung, thi viéc tdng do da dang cua thong tin quan sat,
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hay bién d¢ giao dong cua bién giai thich, S, = zn (x, — )_c)2 , 8€ lam cho udc luong c6 do

chinh xac cao hon. Hay xét cac vi du sau:

v

Do thi 3.3a: Udc luong c6 do chinh xac thap, do S ¢ 1ho.

Trén Do thi 3.3a, gid sir ta ¢6 s6 quan sat N rat 1én, nhung véi bién d6 giao dong S v hho.
Khi d6, chi can bo di mot quan sat nhu ung voi diém A théi, thi cling du lam céc hé s6 ude

luong {a, B} thay d6i rit manh [tir duong mau doé chuyén sang dudng t6 mau da cam].
Diéu d6 chimg t6 sai sé udc luong, do boi Var £, 13 16n. Ta s& xét ki hon van dé nay trong
chuong 7 vé da cdng tuyén (multicollinearity).

v

Do thi 3.3b: Udc luong c6 do chinh xac cao hon, tng v6i S w 16n hon.

Lé Hong Nhat 7
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Trén D4 thi 3.3b, viéc loai bé di mot vai quan sat, nhu diém A, s& it 1am thay dbi cac hé sb
ude luong. Két qua uoc lugng ¢6 dd on dinh cao hon va chinh xac hon.

Tuy nhién, nhitng nhan xét trén chi dung, khi gia thuyét tuyén tinh cua duong hoi quy 1a
diang. Doi khi, gia tri rat 16n cua S, lai ham y rang gid thuyét tuyén tinh 1a dang nghi van:

v

Do thi 3.3c: Quy luat tong thé khong phai 1a tuyén tinh (giy nén S, 16n)

Db thi 3.3¢ thé hién rang, viéc hiéu sai vé ban chat kinh té da gay nén viéc ap dung sai mo
hinh hoi quy tuyen tinh. Nhitng sai 1am kiéu nhu vay dan dén yéu cau phai kiém dinh gia
thuyét thong ké vé tinh ¢6 ¥ nghia ctia cic tham s6 ctia mo hinh. D6 14 chu dé cua phan
3.4.2 clia chuong nay. Viéc st dung cac dang ham khac nhau (functional forms) dé mé ta

quy luét chi phéi cac dit liéu quan sat {x,,y,}Y, 1amot chu dé khéc nira, ma no ciing s&

n=l1

duogc dé cap trong chuong 6.
3.4 Kiém dinh gia thuyét thong ké
Pé ¢6 mau sic kinh té, ta hay xét van dé kiém dinh thong qua mot vi du cu thé.

Vi du 3.5: M6t cong ty bao hiém ¢ My mudn kinh doanh bao hiém nhén tho. Ho tién hanh
nghién ciru tiém nang cta thi truong sO tai. Ly luan kinh té da chi ra rfing, yéu cdu vé mua
bao hlem tang 1én cung v6i kha niang xay ra rui ro, voi quy md Ve ton that tai chinh khi rui
ro x4y ra, va voi tAm 1y ngai rui ro cta ca nhan. Ho nhdn dinh rang, gia dinh cang gidu co
nho kinh doanh, thi nguoi chii gia dinh cang chiu nhiéu stress. Tirc 13, nhitng nguoi 16 thudc
cang ngai rui ro gay nén bdi stress cho nguoi chu gia dinh, hon 1a tai nhirng gia dinh c6 thu
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nhap théap, it tham du vao kinh doanh. Vi vay, ban nghién ctru thi truong ciia cong ty bao
hiém nay d¢ xuat mo hinh sau:

INS = a + BINC

Trong d6, INS 14 gia tri hop dong bao hiém, dugc tra cho bén mua bao hiém, néu xéy ra rui
ro. Va INC la thu nhép. Ca hai bién lugng déu tinh bang nghin dollars. Dir liéu di€u tra va
ket qua udc luong dugce ghi lai trong cac bang dudi day

obs INSUR INC obs INSUR INC
1 90 25 11 230 57
2 165 40 12 262 72
3 220 60 13 570 140
4 145 30 14 100 23
5 114 29 15 210 55
6 175 41 16 243 58
7 145 37 17 335 87
8 192 46 18 299 72
9 395 105 19 305 80
10 339 81 20 205 48
Bang 3.1: S6 liéu diéu tra vé nhu ciu mua bao hiém
Lé Hong Nhat 9
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INSUR vs. INC
600

500

400

300 -

INSUR

200

100 -

INC

Do thi 3.4: Nhu ciu mua bao hiém

Str dung eviews, chiing ta nhan duoc két qua hodi quy dudi day:

Dependent Variable: INSUR
Method: Least Squares
Date: 04/21/07 Time: 21:41
Sample: 1 20

Included observations: 20

I I I I
20 40 60 80 100 120 140 160

Variable Coefficient Std. Error t-Statistic Prob.

C 6.854991 7.383473 0.928424 0.3655

INC 3.880186 0.112125 34.60601 0.0000

R-squared 0.985192 Mean dependent var 236.9500
Adjusted R-squared 0.984370 S.D. dependent var 114.8383
S.E. of regression 14.35730 Akaike info criterion 8.261033
Sum squared resid 3710.375 Schwarz criterion 8.360606
Log likelihood -80.61033  F-statistic 1197.576
Durbin-Watson stat 3.175965  Prob(F-statistic) 0.000000
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Bang 3.2: Két qua uéc luong cac tham sé ciia md hinh

Két qua woc lugng duge tom tat lai nhu sau:

INS = 6.85 +3.88INC (3.6)
(7.38) (0.11)

N =20, R* =0.98, ESS =3710

Vién dé tiép theo ciia cac nha hoach dinh chién lugc ciia cong ty 1a liéu ho c6 thé noi gi vé
sttc mua bao hiém tuwong tmg voi timg 16p thu nhap. Diéu d6 s& gitp cho cong ty ra quyét
dinh kinh doanh. Vi du, néu thu nhap gia dinh ting thém mot ngan dollars, thi chi cho bao
hiém sé& ting 1én trong khoang tir 3 ngan t6i 5 ngan dollars véi do tin cdy 1a bao nhiéu?
Nghia 14 cong ty can xac dinh duoc khoang tin cay cua £ tong thé.

3.4.1 Khoang tin cay

Chung ta s& st dung cac dic trung théng ké cua udc luong 4, ,B dé danh gia vé cac tinh
chat ctia tham s thyc (tong thé) a, 3.

Tu quan hé 3.3), S =L+ chgn , va gia thuyét A3 vé tinh phan b chuan cua cac yéu td
ngau nhién ¢, , ta da biét rang ,[;’ c¢6 phan bd chuan. Hon thé nita, tir cic danh gia vé trung

A

binh va phuwong sai cia f, ghi trong phuong trinh (3.4) va (3.5), ta c6 thé viét lai

) .
ring: £ ~ N(B,2—). Pidu d6 c6 nghia 13, sau khi chuin hoa, Z = BB N(O,]).

S wx Vo2 /S o

Pé cong thire ndy c6 ¥ nghia ung dung, ta thay thé o, boi e luong khong tréch cua no 1a

PER el = ! Ess. Kni d6, théng ké Z chuyén thanh théng ké
N-=-2" N-2

t= ﬂz_ﬂ = ﬂ_A’B ~t(N —2). Db thi phan bd cua théng ké ¢ , trong rit twong ty nhu
/Sw  se(B)

théng ké Z:
Lé Hong Nhat 11
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A‘{ ) L CI(1-4) . ﬁ‘( )

A

Po thi 3.5: Phan b6 ¢ = ﬂ_f ~t(N =2)
se(f)

Nhu d3 chi ra trén D6 thi 3.5, khoang tin ciy (Confidence interval) (1— 1) % cua thong ké

5

t =——— laving ma ¢ s€ roi vao khodng do véi xac suatla (1-A). Tuac la:

se(f)

A =

Probi-t, (N-2)< Ll ty, (N=2)} = (1-4).
’ se(/3)
Noi khac di, ta co:

Beipt se(b)t/y (N-2)}  véidotincay (1-1)% (3.7)

Ching han, trong vi du vé cong ty bao hiém (3.6), ta c6: S =3.88; se(8)=0.112. Luu ¥
rang 7,,,;[18]=2.101, d¢ tin cay 95% clia B tong thé la:

Be{3.88+0.112x2.101} (3.8)
3.4.2 Kiém dinh gia thuyét thong ké

Théng thudng, két qua wéc luong mé hinh (3.6) va danh gia d¢ tin cdy (3.8) s€ dugc dinh
kém trong ban bao cdo dua Ién cho ban giam doc cong ty dé ra quyét dinh vé chién lugc
kinh doanh. Tuy nhién, cong vi¢c nghién ctru thi truong khong chi dung lai tai d6. Chung ta
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tiép tuc vi du bao hiém bang viéc ndi rang, ban giam dbc cong ty hop dé danh gia ban bao
cao nay. Sau day la nhirng ghi chép dugc tir cudc hop:

Nha quan 1y M1 néi rang, theo kinh nghiém ctia ong, thu nhap da duoc thé ché hoa qua cac
tai san tai chinh, nhu c6 phiéu, dia 6c, van van. Va anh hudéng cta thu nhap bang tién mat
to1 chi tiéu cho bao hiém nhan tho 1a rat yeu.

Thanh vién khac ctia ban giam ddc, nha quan 1y M2 lai cho rang, thu nhap bang tién c6 anh
hudng rat manh t6i nhu ciu mua bao hiém nhan tho. Kinh nghiém lam in cia 6ng cho thiy,
ctr 1000 dollars ting thém vé thu nhap sé& kéo theo gia tri goi bao hiém mua bai ho gia dinh
tang lén 5000 dollars.

Cubi clng, 6ng M3 néu lai rang, thu nhap béqg tién dung 1a c¢6 anh huong, nhung khong
manh t&i nhu vay. Ctr 1000 dollars tang thém vé thu nhap chi kéo theo nhu cau vé bao hiém
tang 1én 4000 dollars.

Véy ai trong s6 ho 1a dung? Va néu nhan dinh ctia nha quan 1y M1 dang, thi that 1a rat dang
tiéc. Vi vay, chiing ta can tién hanh kiém dinh lai nhitng nhan dinh nay.

Mot cach tong quat, ta tién hanh kiém dinh gia thiét thong ké nhu sau:
H,:B=p, vs. H :8#p,

Vi dy, theo nhan dinh ctia nha quan ly cong ty M1, ta co:
H,:=0 ws. H:+#0

Logic chung ctia vin dé kiém dinh gia thuyét 1a nhu sau: Néu nhu nhan dinh cua anh 1a
dang, thi nod phéi phu hgp véi phan 16n truong hop quan sat thay trén thuc té. Tuc 1a, gia tri

ﬂﬁo

Se(ﬂ)
ta khong bac bo gia thuyét H,(hay ky hiéu bang tiéng Anh: DNRH,). Néu gia tri
t, = ﬁ_—'ABO nam ngoai khoang tin cdy, tirc 1a roi vao ving hiém quan sat thay trén thuc té,
se(f)
khi d6 ta bac bo H, (hay ky hiéu laRH ).

thong ké t, phai roi vao khoang tin cdy, chang han 1a 95%. Trong truong hop do,
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b A

% ¥
“RrH DNRH, RH
~4,(N -2) +H,(N - 2)

Po thi 3.6: Ving chap nhan va bac bo H 0

D6 thi 3.6 thé hién rang, chung ta s& bac bo (RH,), néu |z, |= p- ﬂ >t (N-2), va
2

se(f)

S

ching ta s& khong bac bo (DNRH ), néu Latipy y (N-2).

A =

se(f5)

Trong vi du néu trén, ddi v6i nhan dinh cta nha quan Iy M1, ta tién hanh kiém dinh nhu
sau.

3.88

| 73462 201 =144[18]

|t0 |:‘

Nhu vay, dua trén két qua kiém dinh, ta c6 thé bac bé manh mé gia dinh ciia nha quéan 1y
MI. Bay gio ching ta hdy thtr tu kiém dinh xem nhan dinh cia cac nha quan ly M2 va M3
c6 dung khong.

Cudi cung, dé cho tién str dung, trong cac software tmg dung nhu eviews, ngudi ta thudng
cho biét gia tri p-value, dugc dinh nghia nhu sau:

P —value = Prob{|t(N —-2)[2|t, |)
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/2-
~  RH, DNRH, RH,

Do thi 3.7: biéu dién cua p-value

Vi viy, ching ta s& bac bo gia thuyét (RH,), néu: p —value < A, [nhu chi ra trén do thi
3.7]. Va chiing ta s& khong bac bo gia thuyét d6 (DNRH,), néu p —value > A .
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CHUONG 4: HOI QUI PA BIEN

Mb hinh hdi quy don da trinh bay & cic chuong 2 va 3 1a kha hitu dung cho rat nhiéu
truong hop khac nhau. Mic du vay, né tré nén khong con phu hop nita khi c6 nhiéu hon
mdt yéu to tac dong dén bién can dugc giai thich. Hoi quy da bién cho phép ching ta
nghién ctru nhiing truong hop nhu vay. Hay xét cac vi du sau:

4.1 Gidi thigu vé hoi quy da bién

Vi du 4.1: Rat nhleu cac nghién ctru trén thé gioi quan tam toi mdi quan hé gitra thu nhap
va trinh d6 hoc van. Chiing ta ky vong rang, it ra vé trung binh ma néi, hoc vin cang cao,
thi thu nhap cang cao. Vi vy, chiing ta ¢ thé 1ap phuong trinh hdi quy sau:

Thu nhdp = B, + B, Hoc vin + &

Tuy nhién, mé hinh nay di bé qua mot yéu t6 kha quan trong 1a moi ngudi thudng co mirc
thu nhap cao hon khi ho 1am viéc lau nam hon, bat ké trinh d6 hoc van cua ho thé nao. Vay
nén, mo hinh t6t hon cho muc dich nghién ctru cua ching ta s€ la:

Thu nhdp = B, + B, Hoc vin +ﬂ3Tu5i +&

Nhung nguoi ta ciing thudng quan sat thay, thu nhap c6 xu hudng ting cham dan khi nguoi
ta cang nhiéu tudi hon so vé6i thoi tré. Dé thé hién diéu dé, chung ta md rong mo hinh nhu
sau:

Thu nhép = B, + B, Hoc vin + B, Tuoéi + B, Tuéi’ + ¢
Va chiing ta s& ky vong ring, S, mang dau duong, va S, mang dau 4m.
Nhu vy, chung ta d3 roi bo thé gidi ciia hoi quy don va bude sang hoi quy da bién.
Vi du 4.2: Nghién ctru vé nhu cau dau tw & M§ trong khoang thi gian tir nim 1968 — 1982.
O My, thoi ky nay mang d4u 4n lich st 1a cudc ghién tranh Viét Nam kéo dai, dan dén boi
chi ngan sach va lam phat. Mot ndm sau khi chién tranh két thtc, lam phat & My da dat téi

mirc ky luc 12 9.31% vao nim1976. Piéu d6 dan dén viéc ngan hang trung wong phai ap
dung manh mé chinh séch tién t€ chat, von da dugc 4p dung trong vai nam trude, va dua
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mue 13i suét 1én toi mirc cao ky luc 1a 7.83%. Khi su dinh liu cia My vé quan su tai Viét
Nam d4 hoan toan chAm dit, ngudn nhan lyc trude ddy phuc vu cho chién tranh nay chuyén
ao at sang khu vuc thuong mai. Va diéu nay lai lai [am déy 1én mot dot lam phat mdi, dat
t61 9.44% vao nam 1981, sau d6 duge dua vé mic 5.99% vao nim 1982 nhd vao viée nang
1ai suét Ién téi 13.42%. Nhu vay, lich st kinh té My trong thoi ky nay duge dic trung boi
chinh sach tién té chit, kéo theo xu hudng cit giam lién tuc vé dau tu qua cac nam.

Chinh vi vay, cac nha nghién ciru My da d¢ xuat mé hinh nghién ctru sau vé cau dau tu vao
giai doan nay:

INV= B +B,T+p,G +p,INT +¢

Trong do, INV va G 1an luot 1a cdu vé dau tu va GNP thuc té, don vi trillions dollars; INT 1a
1ai suat; va T'la bieén xu the, tinh theo thoi gian da troi qua, ke tr ndm 1968. Tur 1y luén kinh
té vi mo, chiing ta ky vong rang, S, mang dau duong, va £, mang diu am. Va vi day 1a

thoi ky dau tu & My ¢ xu thé bi co hep, ching ta ciing ky vong rang 3, mang dau am.

Str dung dir lidu thong ké vi mé ctia nén kinh t& My, tir nm 1968 - 1982 [xem bang dif li¢u
4.2 phia dudi], két qua udc lugng cua mod hinh hoi quy nay nhu sau:

Bing Error! No text of specified style in document..1: Bing két xudt mé hinh hoi qui cdc
yéu to anh hwong dén cdau vé dau tw ciia My trong giai doan tir 1968 - 1982

Dependent Variable: INV
Method: Least Squares
Date: 04/09/07 Time: 16:14
Sample: 1 15

Included observations: 15

Variable Coefficient Std. Error t-Statistic Prob.

C -0.509237 0.052526 -9.694973 0.0000

T -0.016583 0.001880 -8.819528 0.0000

G 0.670266 0.052426 12.78506 0.0000

INT -0.002365 0.001034 -2.287282 0.0430

R-squared 0.972420 Mean dependent var 0.203333
Adjusted R-squared 0.964898 S.D. dependent var 0.034177
S.E. of regression 0.006403  Akaike info criterion -7.040816
Sum squared resid 0.000451 Schwarz criterion -6.852003
Log likelihood 56.80612 F-statistic 129.2784
Durbin-Watson stat 1.958353  Prob(F-statistic) 0.000000
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Duéi dang bao cdo, két qua dé co thé dugc viét tom tit nhu dudi day:

INV =-0.5092 - 0.0165T +0.67G - 0.0023 INT
(0.0525) (0.0018) (0.052) (0.001)

R* =0.972, N=15, ESS = 0.00045

Néu viét dudi dang sai phén, ta co:
AINV = - 0.0165AT +0.67AG -0.0023 AINT

Noi khac di, néu cac yéu t6 khac dwge giir khong d6i, cir sau mdi mot nam, ké tir nam
1968 (tc 13 A T= 1), nhu cu dau tu s& bi giam 1a -0.0165 trillions dollars. Ciing nhu vay,
néu bo qua yéu td xu thé va lii suat, tac dong riéng phan ctia viéc ting GNP 1én 0.1 trillions
dollars (A G = 0.1), s& 1am cau vé dau tu ting 1én thém 0.067 trillions; va néu day lai suat
1én thém 1% (A INT = 1), trong khi giit nguyén cic yéu td con lai, thi s& lam dau tu giam di
la -0.0023 trillions dollars.

Nhirg tinh toan trén day cho théy co su tuong ddng rd rét vé cach dién giai y nghia cua cac
h¢ s6 udc luong trong mo hinh hoéi quy da bién so vé6i truong hop don bién. Piéu dé go1y
rang, vé mit ban chat, mo hinh hoéi quy da bién s& chi 1a sy mo rong ciia hdi quy don bién.
Ta sé& thdy rd hon diéu d6 & cac phén sau.

4.2Biéu dién dai so ciia mo hinh hoi quy da bién

Chung ta hay dua ra bang so sanh vé dang ham ctia mo hinh hdi quy da bién so véi trudong
hop don bién:

Hbi quy don bién Hoi quy da bién
Vidu CONS =B, +B,INC+& INV= B +B,T+p,G +B, INT +¢
Dang mo hinh Y=p+pX+¢ Y =p+p, X, + B X+, Xy +¢
V6i moi quan sat Yo =Pt Byx, te, Vo =P+ Byx,y + Bix,s + Bix,, té,

Nhu vay, hoi quy da bién 1a mdt sy mé rong ty nhién cua truong hop don bién, khi s6 bién
giai thich 16n hon 2, ké ca hang s0. B¢ cho tién 1gi, chiing ta sé dua vao cac ky hiéu vector:
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Goi vector hang x, =(1,x,, x,; x,,) la vector cic quan sat thd n=1,2.., N cua cac bién

gidi thich. [Luu y, ddu phay & bén phdi, phia trén vector x, 1a du chuyén vi. Nhu vay,

theo mac dinh, moi vector (ma khong c6 dau chuyén vi) déu dugc coi 1a vector ct].

Tung “c@p” quan sat dit liéu do vay, s€ 1a {y,,x }" .

Pé minh hoa, trong vi du 4.2 vé cau vé dau tu & My (1968 — 82), nhiing cap (y,,x.) va

(V11,%;,) duge td mau:

Bing Error! No text of specified style in document..2: Dii ligu vi mé vé dau tw va cdc bién
gidi thich ciia nén kinh te My (1968 — 82).

Obs
(n)

[S—

O 0 1O\ Wi

15

INV
(Y)
0.161
0.172
0.158
0.173
0.195
0.217
0.199
0.163
0.195

0.231
0.257
0.259
0.225
0.241
0.204

C T
X1)  (X2)

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

1 10

1 11

1 12

1 13

1 14

1 15

G
(X3)
1.058
1.088
1.086
1.122
1.186
1.254
1.246
1.232
1.298

1.37
1.439
1.479
1.474
1.503
1.475

INT
(X4)
5.16
5.87
5.95
4.88 ,
4.5 (¥s,%5)
6.44
7.83
6.25
5.5

5.46 :
7.46 (Vi1X,)
10.28
11.77
13.42
11.02

Nguon: Economic Report of the President. Government, Printing Office, Washington D.C.,

1983.

Tiép theo, ta goi vector cft S =

By
B,

3

s,

la vector cac tham s6 tong thé, can dugc ude lugng

Luu ¥ rang, tich vé6 hwéng giira hai vector x, va f s& tao lai phén xu thé trong vé phai

ctia phurong trinh hoi quy (4.2):
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By
D B _
X, B=(,x,,%,;x,) =P+ Boxyy + Bix,s + PuX, n=12.N
1x4 4x1 iR
oA

Vi vdy, ing véi timg “cip” quan sat {x,,y }", ta c6 thé viét lai phuong trinh hoi quy d6
nhu sau:

y,=x,p+e, n=12,.,N (4.3)

Nhu vdy, moi ky hiéu ta da su dung trong uéc lwgng mé hinh hoéi quy don bién, nay c6 thé
duogc st dung lai cho mé hinh hoi quy da bién. Cu the la:

y,=x,p n=12,.,N (4.3)

Va sai s6 udc luong hay sb du (residual) s& ¢ dang:

e, =Yy,~V, (4.4)

Viéc tién hanh wéc lugng cac tham sé ciia mo hinh bang phuong phap binh phuong cuc tiéu
tuong duong véi viée giai bai toan sau:

SP=2,¢ =% (v, ~x, ) > min_ (4.5)

n n

Tuong tu nhu trong hoi quy don, ¢ day, ta st dung diéu kién cuc tri, (first order condition,

FOCQ), dé tim cac tham sd udc luong B, .,k =1,2,3,4.. No1 khac di, ta di giai hé phuong
trinh sau:

S _,
o5,
S _,
o8,
op
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AP _ (4.6)
op,

Day la h¢ gdm 4 phuong trinh véi 4 an s6, ma viéc gidi no cho ching ta tham s udc lugng

B=(B,, B,,B5,8,) . Su dung phan mém Eviews, két qua tinh toan cic tham sé nay da
duoc néu trong bang bdo cao 4.1 ¢ trén.

Mic du dang biéu dién giai tich cta vector £ 1a kha phuic tap. Tuy nhién, vé ban chét
4x1

chang vin khong khac gi truong hop don bién. Cu thé 13, twong tu nhu o , phuong trinh

dau tién ctia hé (4.6) dé udc luong B, dan dén cai dicu 13, duong hoi quy di qua diém trung

binh ( )_/n ,x,). V& vi vy, ta ciing c6 thé néi dén tiéu chuan do ludng do pht hop cua dudng

hdi quy R”. Cu thé 13 tir mbi quan hé (4.4):

A

Yo =Vute,

Hay ciing hét nhu thé:

A

bV, —y»)=y,~yte,

Nguoi ta c6 the viét lai n6 nhu sau:

(v, =»)=(x,—x)B+e,
Tuc 13, su giao dong so vai trung binh cia bién Y dwoc giai thich mot phan boi mé hinh, va

phﬁn con lai 1a sai s e, , chua dugc giai thich bd1 mo6 hinh. Str dung céc diéu kién tim cuc
trj (4.6), ta ciing co6 thé viét lai quan hé d6 nhu sau:

zn (yn_-;;)z :zn (;n_)_})z_'_zn ef

Hay cling vay,
TSS =RSS + ESS

Vi thé, ching ta ¢ thé dwa ra dinh nghia:
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R ESS

=1- 0<R*<I1).
7SS ( )

va sir dung né lam thudc do mirc @ phit hop cta duong hdi quy véi dir liéu quan sat.

Phén tiép sau s& dé cap dén ban chat thong ké cia mé hinh hoi quy da bién.

4.3Bdn chit thong ké ciia mé hinh héi quy da bién

Tir bay gio, chung ta s& sir dung dang tong quat cia mo hinh héi quy da bién:
Y =p+BX,+. ..+ X, +. ..+ [ X\ +& (4.7)
vV, =B+ Bx, et X, ot fiX, HE,

:x;ﬂ+8n, n=123,..,N

Viéc hdi quy mé hinh (4.7) s& cho ta biéu dién sau:

Y =p+0, X, +..+ 0, X, +..+ B Xy +e (4.8)
v, =B+l x et BX, FF P X te,

:x; P+e,, n=123,..,N
Trong d6, N 1 s6 quan sat, va K 13 sb bién giai thich.
Ta phét biéu dinh 1y sau':

Dinh ly 4.1: Phuong phap binh phuong cuc tiéu, ap dung cho mo hinh hdi quy da bién, s&
cho ta cac tham s udc lugng dudi dang sau:

Bo=P+Y e k=12.K (4.9)

Ciing nhu truong hop don bién, phuong trinh (4.9) chi ra rang: ﬁk bi tac dong boi cac yéu

t6 ngau nhién ¢, , lam gia tri cia n6 khong tring khit voi S, tong thé. Va vi bi tic dong

! Xem chirng minh chi tiét & chuong 8, phin Maximum likelihood.
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bdi cac yeu to ngau nhién, S, ciing la mot bien ngau nhién. Do d6, do tot cua udc luong sé

phu thudc tryuc ticp vao ban chat cua cdc qué trinh ngau nhién {& }"

Piéu nay dan dén viéc can phai khic hoa ban chit thdng ké cia mé hinh hdi quy, nhu
chung ta da lam cho trudng hop don bién. Ta sé tiép tuc st dung cac gia thuyet da dua ra ve
g, . Cu thé la:

Al Eg, =0, v61 moi n.

2 ,e .
A2 Vare, = o”,v61 moi n.

iid

A3 g, ~ N(0,5%), véi moi n. Va:

A4 E(y, |x,)=x,, v6imoin.
Déi véi truong hop da bién, chiing ta dua thém doi hoi sau:

Goi ]\75(K =[X,, X, X\, X ] 12 ma trin tao boi cac vector cot cia K bién giai thich

[xem lai vi du minh hoa vé ma trin X & bang 4.2 vé dit liéu ctia md hinh dau tu]. Khi do, ta
do1 hoi rang:

A5 Céaccot {X,,X,,...,X,,..,X,} 1a doc 1ap tuyén tinh. Hay ciing vay, rank X = K.

Vé mit hinh hoc, gia thuyet nay c6 y nghia nhu sau. Hay xet truong hop K = 2, phuong
phap binh phuong cuc tiéu cé thé dugc biéu dién bai lwgc d6 dudi day:
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Do thi Error! No text of specified style in document..1: Bidu dién hinh hoc ciia héi quy

A A A A

Viéc u6c luong tham sb A cing gidng nhu 1a tim cac hé s6 S = (B.,53,) sao cho
2x1

A

y=p X+, X,.Délam dugc didu d6, dicu kién can 1a cac vector X, X, khong duoc
trung khit vé1 nhau. Hay cling vay, X,, X, phai doc lap tuyén tinh. Py duoc goi 13 diéu
kién xac dinh (identification condition). Trong truong hop téng quat, khi K212, diéu kién
do6 dugc phat bi€u dudi dang gia thuyét AS. Ching ta s& sir dung gia thuyet nay khi ban t6i
van dé da cong tuyén (multicollinearity) trong chuong 7.

4.4 Kiém dinh cdc gia thuyét thong ké

Bay gid hdy chi cht y dén gia thuyét dau tién A1 — A3, va str dung chung dé danh gia tinh
tot cua udc lugng theo cac tiu chuan thong ke.

Tur phuong trinh (4.9), ta da co: ,Bk =0, + ZC,mgn . Bay gi0, hay &p dung toan tir ky vong

vao hai vé cua (4.9). Ta co:

Eﬁk = E(p, +chngn)
=5 +zcknE8n
-4, (4.10)
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[6 day, ta str dung gia thiét Al: Eg =0]. Do vay, ,[3’,{ la uwéc luong khong chéch cua g, .

Tiép theo, sir dung lai cong thic: Var(x) = Var(x — Ex) [xem chuwong 1, phan 6n tap], va
luu y (4.9), (4.10), ta co:

Va’”ﬁk = Var(ék_ﬂk)
= Var(z Cin€,)

Str dung gia thiét A3 ve tinh doc 1ap cta cac y€u to ngau nhién, cuoi cung ta nhan duoc:

Varﬁ’ = z c;Vare,

_ 2 2
=0 chn , hay
2

Var B, =g—,k:1,2,..,K (4.11)

ik

(6 ddy, mic du ta khong dua ra duoc tinh toan tryc tiép; nhung vé co ban § o cung la

phuong sai mau cua bién X . » tuong tu nhu S, trong truong hgp don bién).

Pinh Ly 4.2 [Gauss — Markov]: Phuong phap binh phuong cuc tiéu o sai s6 udc luong,

do luong bé1 Var S, ,k =1,2,..,K , 1a nho nhit trong 10p tit ca cac wdc lugng tuyén tinh va
khong chéch.

Ta ciing nén nhin manh lai ring, chung ta c6 dugc nhitng tinh chat rat tot: khong chéch va
hi€u qua cua ude lugng binh phuong cuc tleu ma chi doi hoi ¢6 trung binh bang zero, tinh
doc 1ap, va phuong sai gidng nhau ctia cac yéu té ngdu nhién — tirc 1a gia thiét A3.

2
St dung (4.9) — (4.11), ching ta di dén két luan rang: B, ~ N(B, ,;-—) . Pidu d6 c6 nghia

Bk _ﬁk

v /Sy

13, sau khi chuan hoa, Z e = ~ N(0,1). Thay thé o2 bai ude lugng khong chéch
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ciand la s’ :NL ey, taco thong ké 7, = P =P _Pi=hi ~t(N-K). Ching ta

A

— 2
S /Su se(B,)
bay gio co thé xay dung khoang tin cdy cho 5, ,k =1,2,..,K , va tién hanh kiém dinh cac gia

thuyét théng ké vé tham s6 cua tong thé. Chang han nhu néu muén kiém dinh tinh c6 y
nghia cua bién giai thich X, ,k =1,2,..,K , chiing ta lap gia thuyét sau:

H,:p5,=0 .vs. H:5,#0
Viéc kiém dinh bao gdm céc budc sau:
Budc 1: Xéc dinh thong ké — t (t-stat):
t, = ’231‘ ~t(N -K)
se(B)

Budc 2: Tra bang thong ké t-student v6i (N-K) bac ty do #(N —K) dé tim gia tri t-tra

bang (t-critical) ¢ Y (N —K), tng véi mdi mirc y nghia (significance) A [Chang han, 0.05
2

(5%); hay 0.1 (10%)]

A

Budc 3: Bic bo gia thuyét H,(viét tat 1a RH,), néu |t |= - Ztl/(N—K), va
2
se(f,)

A

khong bac bo gia thuyét d6 ( DNRH ), néu P < t}/ (N-K).
se(fBy)

Cling nhu trong truong hop don bi’én, nguoi ta thuong hay st dung p-value, hon 1a phai tinh
todn va tra bang qua cac budc 1 dén 3 nhu trén.

Cu thé, ing véi timg bién giai thich X,k =1,2,..,K , ta ciing dat:

p —value =Prob{|t(N —K) 2| ¢, |)

Lé Hong Nhdt 4-11
Tran Thién Truc Phuong



Khoa Kinh té Kinh té lwong ©2007
PHQG TP.HCM

Ciing hét nhu & d6 thi 3-9, chung ta s& bac bo gia thuyét H,:p, =0, néu: p—value< 1,
[trong truong hop do, ta no1 X, 1a c6 y nghia & miic 1% ]. Va chung ta s€ khong bac bo
gia thuyét d6, néu p —value> 1 .

Trong vi du 4.1 vé dau tu & My (1968-82), p-value cia ca 3 bién giai thich: 7, G, INT , déu
nho hon 5%. Vi vay, ta ndi rang tat ca cac bién nay la c6 y nghia 6 mic 4 =5% .
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CHUONG 5: LUA CHON MO HINH VA
VAN DE KIEM DINH

Trén thuc té, viéc 18p md hinh va udc lugng khong phai la mot van dé don gian. Chéng han
nhu trong vi du 4.2 vé nhu cau dau tu & My (1968 — 82). Cho du ly thuyét kinh té vimo da
goi ¥ rang, cau vé dau tu chiu anh huong boi hai yéu tb chinh la GNP va lai suat. Tuy
nhién, viéc Ngan hang trung uong My sir dung chinh sach tién té chat trong thoi ky d6 da
doi hoi ta phai dua thém bién xu thé vao mo hinh dé giai thich cho ciu vé dau tu. Viéc thém
hodc bét bién giai thich nhu vy lam néy sinh mQt loat cac cau héi: Li¢u ta nén thém hodc
b6t nhimg bién nao trong phuong trinh hoi quy? Chang han, liéu viéc chi dua thém bién xu
thé vao mé hinh nhu vay la da du chua? Hay can phai dua thém nhiéu blen giai thich khac
nita, nhu ty 1€ lam phat, so luong quén nhan giai ngd, van van? Trong rat nhiéu su lra chon
nhu vay, md hinh nao 1a t5t nhat? Va dya trén tiéu chuan danh gia nao? Nguoc lai, néu gia
su ta ap dung mot cach may moc ly thuyét ghi trong sach giao khoa, va bo quén, khong dua
bién xu thé vao mé hinh, thi hiu qua gi s€ xay ra cho u6c luong va du bao? Do la nhing
cau hoi chiing ta mudn tra 10i trong chuong nay.

5.1 Phan tich két qua hodi quy

Chung ta hdy bat dau bang vi du phan tich mot két qua hdi quy dua ra trong Ramanathan
(1989):

Vi du 5.1: Mgt cong ty bat dong san nghién ciru gia cac can ho cho nhimg gia dinh tré. Ho
1ap mo6 hinh hoi quy nhu sau:

PRICE = f3, + B,SOFT + B,BEDRMS + B,BATHS + ¢ (5.1)

O d6, PRICE 1a gia can ho tinh theo nghin dollars; bén canh dién tich st dung SOFT, (tinh
theo don vi twong tu nhu meét vudng), gia can hg con chiu anh huong boi s6 luong phong
ngu BEDRMS va sb nha tam BATHS. Vi day déu 1a cac dic trung vé tinh t6t cua cin ho, ta
ky vong rang cac hé sb 5. B, B, déu duong.

Mot trong ich loi co ban cua phwong phap hoi quy da bién 1a n6 cho phép danh gia tac
dong riéng phan cua tung yeu t6 giai thich 1én bién duogc giai thich. Chang han, néu ta co
hai can hd giong hét nhau vé di¢én tich st dung (SQFT) va s6 nha tim (BATHS). Nhung

chung khac nhau vé s6 phong ngti (BEDRMS). Khi d6, hé sb udc luong S, s€ cho phép
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chung ta danh gia liéu gia can ho co thém mot phong nga s& dat hon 1a bao nhiéu so vai cin
ho con lai.

Pé 1am nhing so sanh do, ta can tién hanh udc luong mé hinh héi quy (5.1). Dit liéu diéu
tra cho viéc udc lugng dugce ghi ¢ bang 5.1 dudi day:
Bang 5.1: Dit liéu diéu tra vé gia ca cac can ho

obs PRICE CONSTANT SQFT BEDRMS BATHS

Y X1 X2 X3 X4
1 199.9 1 1065 3 1.75
2 228 1 1254 3 2
3 235 1 1300 3 2
4 285 1 1577 4 25
5 239 1 1600 3 2
6 293 1 1750 4 2
7 285 1 1800 4 2.75
8 365 1 1870 4 2
9 295 1 1935 4 2.5
10 290 1 1948 4 2
11 385 1 2254 4 3
12 505 1 2600 3 2.5
13 425 1 2800 4 3
14 415 1 3000 4 3

Sau day 1a két qua udc lugng md hinh hdi quy mé hinh (5.1):

PRICE =129.062 4 0.1548SQFT —21.588 BEDRMS —12.193BATHS

Piéu chiung ta nhan thiy ngay 1a dau cua cac hé sd di kém voi BEDRMS va BATHS 1a
khong giong voi ky vong. Thong thuong, ta s& nghi rang, néu ting thém s luong phong
ngt hodc nha tam, thi gia tri can ho phai dit 1én. Liéu két qua udc luong trén day c6 phai la
mot didu bat hop 1y hay khong?

Nhin k¥ hon, ching ta van c6 thé tim duoc mot cach dién giai hop 1y, néu xét dén tac dong
riéng phan cua tung bién giai thich 1én gia ca. Gia st ta gilt nguyén dién tich su dung
(SOFT) va s lugng phong tam (BATHS). Két qua udc luong néi 1én rang, néu ting thém
mot phong ngu, thi vé trung binh, gid cua can hg s€ giam di la 21,588 (21 nghin 588)
dollars. Véan d& 13, cling van cung mot dién tich st dung nhu vy, nhung nay bi chia nho ra
dé c6 thém phong ngu. Do vay, ting phong ngu s& tré nén chét trdi hon. Va nguoi tiéu
dung khong thich viéc 1am nhu vay. Ho chi san sang chi tra & muc thip hon.

Tuong ty nhu vay, néu s6 luong nha tim ting thém mot, ma dién tich va sé phong ngii van
gilr nguyén, thi gia tri can ho s€ giam di 1a 12,193 (12 nghin 193) dollars.
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Nhitng phan tich trén day vé tac dong riéng phan cua cac nhan té cho thiy, nhitng diéu ma
xem ra c¢6 vé 1a khong hop 1y, thi bay gio lai 1a ¢ 1y.

Bay gid néu gia sir chiing ta dong thoi ting thém mot phong nga va dién tich sir dung 1én
300. Khi do, tac dong dong thoi cua nhiing thay do6i do 1én gia ca s€ la:

APRICE = 0.1548ASQFT —21.588ABEDRMS
=0.1548x300—-21.588x1=24.852

N6i khéc di, vé trung binh, gia cin ho sé& ting thém 1a 24, 852 (24 nghin 852) dollars.

Chung ta cling co thé tién hanh dy bao cho gia cia mot can ho, chang han c6 4 phong ngi
(BEDRMS), 3 nha tam (BATHS), véi dién tich (SQFT) 1a 2500:

PRICE =129.062+0.1548x2500—21.588x4—12.193x3
=391,163 (391 nghin 163) dollars.

Nhu chiing ta thay, két qua du bao 1a khong toi so véi dir liéu diéu tra (rat gan véi mau
quan sat thall).

5.2 Lua chon mo hinh

Bay gid ching ta hiy dua thém yéu t6 tam 1y ciia ngudi mua vao viéc phan tich. Viéc
nguoti tiéu dung khong thich can ho ¢6 phong ngu hodc nha tam qua chat hep thé hién rang
ho ¢6 nhitng doi hoi v¢ tién nghi. Tirc 1a ho yéu cau phai co6 mot su phu hop gitra dién tich
sir dung v6i sd luong phong ngu va phong tam trong cin ho. Khi nhing doi hoi vé tinh phu
hop d6 duoc chap nhan boi s6 dong, nd tré thanh chuan muc chi phéi cach thiét ké cac can
ho. Vi vay, thong tin vé dién tich c6 thé 1a du dé cho nguoi tiéu dung danh gia dwoc gia tri
cia can ho. Diéu do dat ra van dé 1a, ngoai md hinh da xét, ta can phai thtr nghi¢ém nhiéu
mé hinh khac nita, va chon ra dau 1a cai tot nhat.

Trong bang 5.2 ¢6 3 md hinh khac nhau. M6 hinh C gibéng hét nhu cai da phan tich. Ta dua
thém vao moé hinh A va B, thgo do, mod hinh A chi con moi bién gidi thich 1a dién tich
(SOFT); trong khi m6 hinh B van con gitr lai s6 phong ngu (BEDRMS).

Ta quan tim trudc tién téi d6 phi hop cia timg mé hinh véi dit lidu diéu tra. Nhac lai 1a tir
chuong 4, chiing ta do mtrc d¢ phu hop do bdi quan hé sau:

S 5= =Y -0ty e

18§ = RSS + ESS
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Béng 5.2 dua ra cic con s6 so sanh giita cic mé hinh. Nhin tir A sang B va C, ta nhan thay
viéc dua thém bién giai thich vao mo6 hinh lam ting mirc d6 giai thich cia m6 hinh, thé
hién bédi tong binh phuong céc sai s6 udc lugng (ESS) giam xuong. Mot cach tric quan, ta
c6 thé ly giai viéc ESS giam nhu sau: Thay vi chi c6 yéu t6 dién tich, viéc dwa thém nhiing
tinh chat t6t khac cta can hd vao (nhu s6 lugng phong ngu, nha tdm, d6 diu cua mau voi, dd
thoang gid, van van) s& lam cho viéc dién giai d6 khac biét ctia gia can ho so voi trung binh
s& tot hon 1én. Vi vy, viéc ting sd bién giai thich trong mo hinh luén 1am cho téng binh
phuong sai s6 ESS giam. Va vi vdy, hé sé danh gia do phu hop cua mé hinh hédi quy la
R* =1 _%95 ludn ludn ting. [Xem hang thir nhat va thtr hai & sau vach ngang dau tién

trong bang 5.2].

Bang 5.2: Nhitng mo hinh uéc lugng cho gia cac can ho

Variable model A model B model C
Constant 52.351 121.179 129.062
(38.28) (80.17) (88.3)
SQFT 0.13875™ 0.14831™ 0.1548™
(0.018) (0.021) (0.031)
BEDRMS -23.911 -21.588
(24.64) (27.029)
BATHS -12.193
(4.25)
ESS 18,274 16,833 16,700
R’ 0.821 0.835 0.836
R? 0.806 0.805 0.787
F-STAT 54.861 27.767 16.989
d.f (N-K) 12 11 10
AIC 1,737 1,846 2,112
SCHWAR 1,903 2,177 2,535

Chii thich: sb trong ngoic 1a standard error. " 1a & muc y nghia 0.1; " 1a 6 muc y nghia 0.05; " la
¢ muc y nghia 0.001.

Tuy nhién viéc 1am phirc tap héa mé hinh nhu vay, noi chung 1a khong dugc khuyén khich,
boi vi logic ctia viée 1ap mé hinh 1a chi quan tdm dén viéc danh gia cai chinh, cha yéu, va
loc bo nhing cai khong quan trong ra khoi phéan tich. Ta khong mudn dua vao buc tranh
phan tich tat ca moi thu trén doi, vi n6 s& lam mo di yéu t6 chinh ma ta mudn danh gia.
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Vé mat ky thuat, viéc dua thém céc bién giai thich it c6 y nghia vao mo hinh s€ lam giam
muc do chinh xac cua udc luong, nhu chi ra van tat dudi day:

p ,Bk _ﬂk

Nhu d3 néu, di kém voi ude luong tham sb 1a thong ké ¢, = 2Lk (N -K),
g ﬂk g k m ( )

[tudn theo phan bd t-student v&i (N-K) béc tu do].

Luu y 1a 6 mau sO cla théng ké ¢,, do 16n cta s° :;Z el = ESS
N-K =" N-K

hudng truc tiép téi gia tri cua thong ké t,. Viéc tang thém s6 bién giai thich (K tang) s&

s€ c¢O anh

lam sb bac tu do (N-K) giam, tirc 1a 1am s c6 xu hudng bi déy 1én. Udc lugng do vay tro

nén kém chinh xac, vi sai s cua udc luong: se(ﬂAk) =./s’ /S, biting lén. Hé qua 13, gi4
tri thong ké t, s& tr& nén nho di. Do d6, ¢, dé bi roi vao ving khong bac bo gia thuyét
(DNRH ). Va ta dé b mac phai sai 1am 14 chap nhan mot gia thuyét sai, ma déng ra ta can
phai bac bo no.

Nhin chung, viéc thém bién giai thich vao mé hinh c6 cai loi 1a 1am giam tong binh
phuong sai sb, hay phan chua dugc giai thich boi mé hinh, £SS. Nhung cai thiét 1 nd cling
lam gidm bac tu do (N-K) [tc 1a [am cho viéc phan tich c6 d) chinh xac kém di, nhu vira
néu ¢ trén]. Noi mot cach an du, véi viée dua thém cac yéu té méi vao mo hinh, ta s& c6 cai
nhin ddy di hon vé moi chi tiét, nhung véi cai gia 1a birc tranh khong c6 diém nhan (thiéu
focus). Chinh vi vay, thay vi str dung R?, ngudi ta thuong ding hé sb hi¢u chinh cua no:

2
R =1- w Viéc hiéu chinh nhu vay 1a dé tranh khuynh huéng dua qua nhidu
TSS /(N -1)

bién giai thich khong can thiét vao mo hinh. Cuy thé 13, néu viéc dwa thém bién giai thich c6

¥ nghia vao mé hinh, thi phan loi [tic 14 lam giam ESS] phai vuot qua phan thiét [tic 1a

lam giam bac tu do (N-K)]. Khi d6, R ting lén, thé hién réng doé 1a viéc nén lam. Trong

hoan canh nguoc lai, lgi khong du bu phan mat mat, thi R? bi giam xubng, thé hién rang ta
khong nén dua thém bién giai thich d6 vao mo hinh, vi day 1a viéc lam it c6 y nghia.

Vi du, trong bang 5.2, dong thtr 3, sau vach ngang thir nhét, ta thay viéc dua thém bién giai

thich 1a s6 phong ngu va sb nha tim vao 1am giam R? . Theo tiéu chuan nay, mo hinh t6t
nhat s€ 1a mo6 hinh A: chi c6 duy nhat bién di¢n tich can hd (SQFT) 1a c6 y nghia giai thich
cho gia ca cua can hg do.

Nguoi ta c6 thé chi ra rang R* khong phat du ning viéc dua thém cac bién giai thich it c6
nghia vao mo hinh. Vi vay, bén canh ti€u chuan do, nguoi ta con st dung mét s6 danh gia

khéc, ching han nhu AIC= (E;S jez% va SCHWARZ= (ET‘”]N% . Nhin chung, khi

bién giai thich khong ¢ ¥ nghia dugce dwa vao mo hinh, thi cac tiéu chuin nay bi day lén.

Vi vdy, mé hinh 1y twdong nhit 14 mé hinh c¢6 R? cao hon, va cac tiéu chuin AIC va
Lé Hong Nhat 5-5
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SCHWARZ thap hon so véi nhitng mé hinh khac. Vi du, trong bang 5.2, mé hinh A 1a tot
nhét theo moi tiéu chuin danh gia, bao gém ca R*, AIC va SCHWARZ .

Trén thuc té, khong phai bao gio ta cling may méin nhu vay. Rat c6 thé ta thly mot mo hinh
t6t hon cac cai con lai vé tiéu chuan nay, nhung lai toi hon vé tiéu chuan khac. Khi d6, mo
hinh c6 nhiéu tiéu chuin tdt nhét s& duoc lua chon.

5.3 Kiém dinh cac gia thuyét thong ké

Nhan xét vira néu cho thiy, viéc chon ra mé hinh tét nhat khong phai lac ndo ciing thuyét

phuc cho lim, néu cac tiéu chuan R*, AIC va SCHWARZ khong dong thoi chi ra dau la
mo hinh uu viét nhﬁt.,Chinh vi vy, ta cﬁnqphéi ki€m dinh lai xem quyét dinh cua chung ta
c6 phu hop vé mat thong ké hay khong. Chang han, viéc chon md hinh A thay vi mo6 hinh B
ham y rang, ta da coi gia thuyét H, : 5, = 0 la ding. Trong khi viéc loai bd md hinh C lai
bao ham rang, ta coi gia thuyét dong thoi: H, : 5, = B, =0 1a ding. Viéc kiém dinh mirc
do co y nghia cua tung tham sé md hinh, nhu da dé cap, duogc tién hanh boi t-test. Trong
khi do, viéc kiém dinh gia thuyét dong thoi lai dugce thuc hién boi Wald-test, nhu s€ chi ra
duoi day.

Trong chuong 4, ching ta da noi rang, kiém dinh t-test vé mirc do c6 y nghia cta tham s6
udc lugng co thé duge 1am don gian boi viée st dung p-value. Trong mo hinh phén tich &
day, ta thay, chi co hé sd hdi quy ctia SOQFT 14 ¢6 y nghia giai thich trong ca 3 mé hinh.
Trong khi p-value ctia BEDRMS va BATHS trong ca hai md hinh B va C déu qué cao:
p —value > 0.05 . Tirc 1a cac hé s hdi quy di kém véi cc bién giai thich nay la khong c6 ¥
nghia & mic A = 5% . Vi vy, xét mot cach riéng biét, ta nén loai timg bién nay ra khoi mo
hinh. Nhung lidu ta c6 nén loai ca hai bién d6 ra, va chi giir lai duy nhat bién giai thich 1a
dién tich can ho (SOFT) hay khong? Piéu d6 dan dén van dé kiém dinh gia duéi day.

Viéc loai b cuing mot luc hai bién BEDRMS va BATHS 1a tuong duong véi viée chap nhan
gid thuyét dong thoi: H,: B, = f, =0. Ta muon nhan manh rang, gia thuyét do 1a hoan
toan khac véi viée, cung mot luc, xéy ra hai gia thuyét rieng bigt: H,:p, =0 va
H,:p,=0.Viduy, néu xét riéng biét, tung yéu t& nho nhu mau voi, cach bd cuc can bép,
nha tim, van van, c6 thé 1a khong c6 ¥ nghia quyét dinh téi sy san 1ong chi tra cta nguoi di
mua nha. Nhung mot cach dong thoi, ching van c¢6 thé anh huong tdi cai gid ma nguoi
mua san long bd ra. Noi khéc di, tung gia thuyét riéng biét ding, khong c6 nghia la gia
thuyét dong thoi cling dung.

Bay gio, ta hiy xét xem lam thé nao dé kiém dinh gia thuyét dong thoi H, : 8, = B, = 0.
Hay nhin lai hai mo hinh sau:

(U):  PRICE = B, + B,SOFT + B,BEDRMS + 3, BATHS + ¢ (5.1)
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(R):  PRICE =B, + B,SOFT + ¢ (5.2)

Mo hinh (U) [tirc 12 m6 hinh C trong bang 5.2] dugc goi l1a mé hinh khong bi rang budc
(unrestricted model). M6 hinh (R) [tirc 1a m6 hinh A trong bang 5.2] duoc goi 1a mo hinh
bi rang budc (restricted model). S& di nhu vay 1a vi m6 hinh (R) chinh 1a m6 hinh (U),
nhung chiu rang budc la H,: f, = 5, =0. Viéc lya chon xem md hinh nao la dung, vé
thue chat quy vé viéc kiém dinh gia thuyét kép sau:

=0
H, :{ﬂ ’ V. H, :khong phai la H,
By =0

Chung ta da nhan xét rang, viéc dua thém bién giai thich vao m6 hinh luén lam tang muc
do giai thich cua mo hinh, tuc 1a 1am giam tong binh phuong sai s6 ESS. Vi vay, ta luén co:
ESS, > ESS,, . Trong do, ESS, la téng binh phuong sai s6 udc lugng ciia mo hinh (R), va
ESS |, 1a cua mo hinh (U).

Chiing ta nhan xét thém réng, néu cac bién BEDRMS va BATHS 1a khong c6 y nghia lam
cho vi¢c giai ’thich gia can hd (PRICE), thi viéc du:a‘chﬁng vao mo hir}h s€ lam t@ng binh
phuong sai sO0 udc luong gidm di, nhung khong nhiéu. Noi khac di, néu giad thuyét H, l1a
dung, thi hiéu (ESS, — ESS,,) 1a duong, nhung vé1 do 16n khong dang ké. Nguoc lai, néu
H, 1a sai, thi viéc dua thém cac bién BEDRMS va BATHS s cai thién dang ké murc do gidi
thich ctia mo hinh. Do vay, do léch (ESS, — ESS,, ) sé rat 16n. Nhu vay, ching ta co6 thé di
dén nhan dinh rang, khi hi¢u (ESS, — ESS,,) 1a 16n, thi ta s& bac bo gia thuyét H, (RH,).
Tuy nhién, nhur thé ndo thi hidu (ESS, — ESS,,) dugc coi la 16n? Diéu d6 din dén viéc lap

théng ké F, ma ta s& trinh bay dudi dang tong quat nhu sau. Xét hai lya chon vé mé hinh
khéc nhau:

U): Y=p+BX,+B X+ .+ [ X +¢& (5.3)
R): Y= +BX,+B X+ .+ P Xy +& (5.4)
Mo hinh (5.4) chinh 1a m6 hinh (5.3), v6i J rang budc: S ., = Bx_jy =---= P =0. N1

khac di, ta mudn kiém dinh gia thuyét déng thoi sau:

Bi =0
0
H,: Prra V. H, :khéng phai la H,
By =0
Lé Hong Nhat 5-7
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Nguoi ta ¢d thé chimg minh dugc rang, dai lugng sau c6 phan bd F voi J va (N-K) bac tu
do:

_ (ESS, —ESS,)/J
“" ESS,/(N-K)

~F(J,N-K) (5.5)

Tu 1ap luan néu trén, néu F_16n hon gia tri F-tra bang: F, > F,(J,N — K), khi do ta bac
bo gia thuyét (RH,). Nguoc lai, néu F, < F,(J,N —K) thi ta s& khong bac bo gia thuyét
do6 (DNRH,) .

Do thi 5.1: kiém dinh gia thuyét voi F-test.

v

-
S

DNRH, RH,

Vi du 5.1 (tiép theo): trong vi du vé gia cin ho, véi viéc chon gitta mo hinh (5.1) va (5.2),
taco ESS, =18,274, ESS, =16,700 [xem bang 5.2], J = 2,(N — K) =10. Vi vay:

» _ (18274-16,700)/2

. =0.471
16,700/10

Ta c6 thé tra bang F-statistic: F,,(2,10) = 4.1. Vi vay, ta c6: F. < F,,;(2,10). Tirc 1a ta s&
khong bac bo gia thuyét H,. Khi d6, mé hinh v&i chi mot bién giai thich 1a dién tich sir
dung (SOFT) dugc coi la md hinh ding nhit theo kiém dinh Wald —test.

5.4 Kiém dinh tinh c6 ¥ nghia ctia ca mé hinh (overall significance test)
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Mot truong hop dac biét cua Wald test (hay F-test) vira néu trén 1a danh gia hai mo hinh
sau:

U): Y=p6+0,X,+BX;+...+ P Xy +¢ (5.6)
R): Y=p+¢ (5.7

Trong md hinh bi rang budc (R), tit ca cic bién giai thich, ngoai trir hing s6 (constant
term), bi loai bo. Ttrc 1a chiing ta muodn kiém dinh gia thuyét H :

H,:B,=p,=...=0,=0 .VS. H, :khong phai la H
N6i khéc di, ta muén kiém tra nhan dinh 1a: “khong c6 bat ctr mot bién giai thich nao trong
mo hinh, ngoai trir constant term, la c6 y nghia ca”. Wald-test cho ki€ém dinh nhu vay co

dang don gian nhu sau:

. RJK-D
T (1-R>)/IN-K)

~F(K -1,N-K)

Trong d6, R* 1a d6 phu hgp cia mo hinh (5.6).

Néu ta khong bac bo gia thuyét H o » thi khong co bién giai thich ndo, ngoai trir constant
term trong (5.6) 14 c6 y nghia ca. Chung ta c6 mot md hinh t6i va can phai xay dung lai mo
hinh hoi quy.

Thong thudng cac sofivare nhu eviews sé cho ra thong bao vé viéc kiém dinh gia thuyét vé
tinh c6 ¥ nghia chung cta cd mo hinh (overall significance). Gia tri cia F,, tinh theo cong
thtre (5.5), luc nay dugce goi la F-stat. Bi kém theo no, eviews cling cho ra p-value cia F-
stat.

Vi du 5.1 (tiép theo): Gng v6i mod hinh (C), may tinh s& kiém dinh gia thuyét:
H,:pB,=p,=/p,=0.Va cho ra thong bao F-stat = 16.98, [p-value =0.000]. Nhin vao
bang 5.2, cac gia tri cua F-stat cho m6 hinh (A) va (B) lan luot 13 54.86 va 27.7. Tic 1a
trong ca 3 mo hinh, mét cach dong thoi, cac bién 1a c6 y nghia cho viéc giai thich nhiing
bién dong cua gia can hd PRICE.

5.5 Nhiing ing dung khac cua Wald test

Ung dung ctia Wald test 1 kha rong va da dang hon nhiéu so vé6i nhitng vi du da néu & trén.
Nhung nhin chung, chiing ¢ cting chung mét cach tiép can Ia so sanh do tét vé mat thong
ké gitta hai dang mo hinh: bi rang budc va khong bi rang budc. Chung ta xem lai mot sb cai
bién cta vi du don gian vé nhu cau dau tu & My (1968 -82):
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(U): INV = B, + B, T + ;G + B,INT + B, INF + & (5.8)

Mb hinh nay gia dinh rdng céc nha dau tu nhay cam v6i 13i suat (INT) va lam phat (INF).
Mot gid dinh khéc 1a cac nha dau tu chi nhdy cadm véi 1ai suat thye. M6 hinh biéu dién s€ la:

(R): INV = B, + B,T + B,G + B,(INT — INF) + & (5.9)

Chung ta nhan xét rang mo hinh (5.9) 1 bi rang budc (restricted) so v6i mé hinh (5.8) boi
giddinh la: H,: B, + B = 0. Hay cling vay, ta kiém dinh:

H,:p,=-ps .vs.  H, :khongphdila H, (5.10)
Céc budc tién hanh kiém dinh (Wald test) 1 nhu sau:

Bude 1: Xac dinh rd dau 1a md hinh bi rang budc (restricted model: R) , bﬁing cach nhan
dang yéu cau can kiém dinh la gi, hay ciing vay, gia thuyét H, bao gdm nhiing ring budc
gi.

Budére 2: Tién hanh chay hoi quy mo hinh khong bi rang budc (U) va mé hinh bi rang budc
R).

Buéc 3: Tinh théng ké F_, st dung phuong trinh (5.5), voi céac bac tu do J [la sO cac rang
budc néu boi H,, ] va (N-K).

Budic 4: Tir bang théng ké F, tim gid tri F-tra bang [tirc 1a tim critical value: F(J,N — K),].
Mot cach khéc nita, ta c6 thé tinh p —value = Prob(F(J,N —K) > F.)

Buéc 5: Loai bo gia thuyét (RH,), néu F, > F(J,N —K),, hoic p—value< A .

5.6 Loi 1am trong viéc 1ap mo hinh (Specification errors)
Chung ta d4 néu 1én dang tong quéat ciia mo hinh héi quy nhu sau:
Y=08+6,X,+[X;+..+ [ X +¢&

Tuy nhién, ngudi 1ap mo hinh c6 thé pham phai rat nhiéu loai sai lam trong viéc xac dinh
dang m6 hinh cu thé. C6 18 hai loai 16i pho bién nhat la: bo qua nhu:ng bién c6 y nghia,
khong dwa ching vao mo hinh; va nguoc lai, dua qua nhiéu bién giai thich khong co6 y
nghia vao mo hinh. Lbi sau cung da duoc ban ¢ trén. N6 lam udc luong tré nén mat chinh
x4c. Mic di u6e luong van 1a khong chéch. Viéc né tranh 16i 1am d6, nhu di noi, duge thuc

hién dya trén xem xét cic chi tiéu do luong R*, AIC,va SCHWARZ, cling nhu str dung céc
kiém dinh F-test va t-test. D6i voi 161 1Am thr nhét, viéc phat hién tré nén kho khin hon.
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Chu yéu 1a do nguoi lap mo hinh thuong sir dung cach tiép can may moéc, hoc tir sach gido
khoa (text-book approach), ma khong c6 nhimg phan tich thau déo vé ddi tugng nghién
ctru. Nhu trong vi du vé dau tu cia My (1968-82), néu chi dua vao sach gido khoa, nguoi
1ap mo hinh c6 thé s& bé quén, khong dua bién xu thé vao phan tich. O ddy ta mudn néu 1én
hau qua kha tai hai cta cach tiép can text-book dé 1a nhu thé nao.

Pé don gian, chung ta gia sir mo hinh ding 13 nhu sau:

Y=p8X +p5,X,+¢ (5.11)

Nhung ching ta pham sai 1dm, va chay hoi quy mé hinh sau:
Y=BX, +¢ (5.12)

Trong (5.12), ta bo quén X, , nén vé thuc chat, hay vé mat téng thé, ¢ = BX, +¢.

Bay gi0, do sy 1am tudng, ta chay hdi quy (5.12), thay vi chay mé hinh dtng (5.11). Sir
dung phuong trinh (3.9), dinh 1y 3.1, ta c6 udc lugng sau:

Bi=B+>c, e (5.13)
Thé gid tri £ = £,X, +& vao (5.13), va liy ky vong ca hai vé, ta co:

Elél = E[p, +zcln ‘:""]

=E[ﬁl +chn(ﬂ2xn2 +gn)]
=B +ﬂZchn‘xr12 + chlEgn

Trong do, x,, 1a quan sat thtr n cta bién giai thich X, . Sir dung gia thuyét A1, ta co:

EB =f+5,Y ey # ) (5.13)

Phuong trinh (5.14) néi 1én rang, nhin chung, viéc bé quén bién giai thich c6 ¥ nghia s& lam
wdc luong bi chéch (biased estimation). Vi vy, moi kiém dinh thong ké tré nén vo gia tri,
va viéc du bao tré nén vo nghia. Day co 1& 1a 10i canh tinh nghiém khéc nhit véi nhiing
nghién ciru may moéc, dua trén text books. Dé tranh tinh hubng nay, viéc danh gia thuc tién
k¥ ludng trude khi 1ap mo hinh 12 mot viéc 1am khong thé thiéu.
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