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Mot cach tim
ham xu thé
nhd tich
vO hudng

VO MINH VINH

1. Mé dau

Trong phan tich kinh (&, ta thudng phdi tim him xu
thé mot da thite bic 1, bic 2 hay bic 3. Him xu th¢ phai
phin dnh gin ding nhit cdc 8 licu thong ké hang thdng,
hiing qui hay hang nim. Haim xu thé cang gin ding bao
nhiéu cing gitp cho viée phin tich, dy bdo ¢6 hi¢u qua
bdy nhiéu. Trong bai bdo niy, chting 16i trinh by mdt im
him xu th€ dya trén mdt tich vo hudng trong khong gian
cdic da thifc. Phucng phip tim ham xu thé trinh bay & ddy
tan dung dugc wu diém 1a cdc thdi diém 14y s6 lidu thong
ké cdch déunhau. Ngodira, phudng phdp nay c6 do chinh
xdc cao va don gidn trong tinh todn.

2. Tim ham xu thé nho tich vé huéng.

Goi X X, o Xy 12 cdc thdi diém 14y s6 lidu thong ké
véicdcsd liéu thong ké Wwong tng la yy, Yis oo Yo Baitodn
didtra 1a tim mot da thic P(x) bédc k<n gan véi cdc diém
(X, Ya), (X1, Y1), «.eny (Xp, ¥a) nhal theo nghia:

P (Xy)=y, te¢,

f)[xl}=yll+¢l (1)
f’(xn}:yn+e
vie=(@) +&2..482)" dalgla tri nhé nhat

Trong cdc gido trinh vé kinh (& lugng ¢6 trinh bay
nhiéu phuong phép gidi quy&t bai todn néu trén (xem [ 1],
2D. .

J day, ching 16i trinh bdy mdt cdch gidi dya vio mot
tich v6 hudng trong khong gian cdc da thife nhu sau:

Goi 4} 1a khong gian 11 ¢ cdc da thife bic <n. C8

dinh x, X1, X,. V@i p, ge uy, dit:

<p,q> = p(Xo) . (X0) + P(X)) - q(x)) + . 4+p(X,) . (%) (2)
Bdy la méttich vO hudng trong khdng gian vectd:),.
Tudng Gng vdi tich vé hudng (2), la ¢é cich do

khodng cdch giita hai da thife p, ge o, xdc dinh bdi:

Sy 12
dip.g) = {i[pfxn -q(x,)] }

(3)
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Vdip, q € v, ta ¢6 hinh chi€u ciia da thie p xudng
da thife g xdc dinh bdi (hinh 1):

3" px,)q(x;)
= < in
heyp = g= q
> qtix,)
NEu gy, ¢a 1 hai da thife trife giao trong ¢, theo nghia
<qy.g>> = 0 thi hinh chi¢u cta p € 4, xudng khong gian
vecld con V sinh bdi {q). g2} xdc dinh nhu sau: (hinh 2)

(4)

he,p = th.p + hegap = Shai=  + <P.9; q, (5)
<45.4,> <4;.q:; >
P P
qz
“he
hcq1p vP

XEL khong gian veeld con 4 ctia khéng gian o),
(k<n). Goi {qu, q1, ..., G } 12 mdted s8 trye giao (gﬁm cic
da thic doi mot truc giao) ctia . Ta ¢d hinh chi€u ciia da
thite p €4, xudng khong gian con 4 xdc dinh bdi:
heByp = (6)
(Rt
Goi {pu, Pi. - Px} 12 MOL €0 56 ctia khéng gian con
d. Tir ¢d 86 ndy, ta ¢ thé xdy dyng mdt cd sd trie giao
clia 9} biing cic cong thife sau; (xem [3])

he WP

qQy =Py
q, =p, —heg,p,

qx =D« 'Ehcqu

=l
Biy gids, a trd lai bai todn (1), Ta ¢6 duy nhit mdt da
thife p béc n thoa:

(7)

p(x,)=Y,
p(x,)=y,

Tir (1) va (3), ta ¢6: e =d(p,p)

Nhu thé, cin tim da thife p bic k<n sao cho: d(p, p)
dat gid tri nhd nhal.

Do tinh chit clia hinh chiéu, ta c6:

p=heip= ihcq‘.p (9)
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Luu ¥ riing v6i tich vo huéng (2) viéc tim hegqip chi
cin ding cdc gid tri p(Xo) = Yo, (X)) = Y1 ..., P(Xp) = ¥, ma
khdng cin tim p. N6i cdch khdc, véi tich v6 huéng (2),
mdt da thic p € P, duge ddng nhit véi mot vectd n+1
chiéu:

P (P(Xu]; p(x|), §hig P(xn)) (10)

D& minh hoa, ching ta xét mét vi du don gidn nhu
sau:

Vidu:

Tim da thifc p bic 2, gin nhél vdi cdc di€m dit kién:
(-2, 3), (-1, 5),(0,5), (1, 4), (2 ,3)

Ta xét khong gian vectd iy (do ¢6 5 di€m dit kién),
vdi tich vo hudng:
<P.g>=p(-2).q (-2) + p(-1).q(-1) + p(0).q(0) +

p(D.q(1) + p(2).9(2)

Tacé:py=1,pr=xX.p2= x* 12 cdc da thic doc lap
tuyén tinh; 1ap thinh mdt cd s clia khdng gian con 45 clia
.

. Piéu nay chitng minh dé dang biing cdch ddng nhat
mot da thitc bic <4 véi mot vectd 5 chiéu gdm céc gid tri

ciadathicdétaixy=-2,x,=-1,%x=0,x3=1,x4=2.Ta
cé:

P =(3,5,5,4,3)

po =(1,1,1,1,1)

pi E(z l 0, 1 2)

Biy gid, la x&y dl_rng mot ¢d sd tryc giao {qo. 1, Q2 )
cho i Ll {py, p1, p2}- Do cOng thife (7) , ta cé:
Qu=po=1

9o > 0
QI=PI'hchpl=x‘&qu =x-—.l=x
{Q(I’qtl}
q2=pz2 - hegps - hf-‘qlpz=)(»2 =
P2:9y > _<Pz'(i|>q
0 1
{QI)’qI'I‘} <ql‘q|>
=20 O g
5
Suy ra: p = hegop + heyip + hegp
_<p9qy> +<P'q|> il 0
== 2
<{p.9y > <q..q,> <4q:.9, >

vdi Qo= 1=(1,.1; L;:l: D
ql =X= (-2'! -I! 0; 1| 2)
Q=x-2=(2,-1,-2,-1,2)
<P‘q{>> = 20; <q{h(-],l)> = ll
<p, qi>=-1,<q;,q;>=10
<p, 42> =-7, <q2,q>> = 14
=4- —x-—(x*-2)
10 [ 2
=5- 2 - T
100 2
12 ham xu th& bc 2 xap xi 10t nhit 5 diém dit kién trén.
Ta ¢6 thé tinh sal so a nhu sau:

16 23
aph Spst h
P 55 5 "5

p =(3,5543)
Ta co:

Vay: p
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16 23 - ST - S i
S W\ S el R il b R o
{(5 )-Hs 5)+(5 4)+(5 3)]

o

5

Bay gid, thittim ham xu thé bac 2 phdn dnh gin diing
nhit cdc sd liéu tiéu ding ¢4 nhan & My vao cdc nim:
1970 la 672,1 USD, 1971 la 696,8 USD, 1972 1a 737,1
USD, 1973 la 767,9 USD, 1974 1a 762,8 USD (xem [4],
trang 143). Bat: 1970=-2, 1971 =-1, 1972 0,1973=1,
1974 =2, ta ¢6:

p=(672,1;696,8 ; 731,1 ;7679 ; 762,8)

VA <p,qi>=3.636.7: <p,0 =252, 5 <p.q;>=-60. I;

3636,7 252,5 69,1
Suy ra: ="' ;="
YR 5 10 10 oE 2
=737,21143 + 25,25x - 4,9357x"

Chi thich: Néu cde di€m dit kién 1a s 1¢, bing mot
phép déi bién, ta c6 thé gid st xq, X, ..., X, cdch déu hai
bén s 0 nhu'trong vidu trén. Khi d6, viéc tinh cdc tich vo
hudng rit don gidn. Ngodi ra, néu day s6 liéu cang dai thi
ham xu thé cang chinh xdc hon ®

TAI LIEU THAM KHAQ

[1] Ameriya, T., Advanced Econometrics, Cambridge, Mass.: Ha-
vard University Press, 1985.

[2] Schmidt, P., Econometrics, Newyork: Marcel Dekker, 1976
[3] Rudin, W., Real and Complex Analysis, MacGraw-Hill, 1974
[4] Green, W.H, Econometrics Analysis, Mac Millan 1991

Anh Hba Tan

PHAT TRIEN KINH T Thiing T'u 2003



