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Chuong 6

LUA CHON DANG HAM SO VA KIEM PINH
PAC TRUNG MO HINH

rong Chuwong 4 va 5 chdng ta dd nghién ciru sie hoi quy béi trong dé bién phu thudc dang
quan tam (Y) quan hé voi nhiéu bién doc ldp (Xs). Sw lwa chon cdc bién déc ldp sé duwa theo 1y
thuyét kinh té, triec gidc, kinh nghiém qud khir, va nhitng nghién cvru khdc. Dé tranh sw thién léch
cia bién bi loai bé nhw dd thao ludn truée ddy; nha nghién ciru thiong thém vai bién gidi thich
ma ngo' rang cé anh hieong dén bién phu thuéc. Tuy nhién; moi quan hé giita Y va cdc bién X
nghién citu cho dén gio van gid sir la tuyén tinh. Day hién nhién la rang bugc nghiém ngat va
khéng thuc té trén mot mo hinh. Trong iwng dung Phan 3.11, ching ta luu y rang biéu do phan
tan quan sat dwoc giita s6 lwong ban quyén phat hanh va chi phi nghién ciru phat trién (Hinh
3.11) cho thay moi quan hé theo dwong cong. Ta thdy rang gid thiét tuyén tinh di cho di dodn
xdu trong vai nam. Bén canh cac sy viéc quan sat thyc nghiém cua dang ndy, thuong con co
nhitng ly lé ly thuyét tot cho viéc xem xét cdc dang ham tong qudt cua moi quan hé giita cdc bién
phu thuéc va déc lap. Vi du, Iy thuyét kinh te cho chiing ta biét mng dwong cong chi phi trung
binh ¢6 dang chit U, va do vdy gid thiét tuyén tinh la dding ngo néu ta muon wéc lwong dwong

cong chi phi trung binh.

Trong chwong nay, ching ta khdo sat mét cach chi tiét dang ké cac cach thanh ldp va wée
lirong cdc quan hé phi tuyén. Dé cé thé vé cac do thi, nhiéu cdch trinh bay chi gidi quyét duy
nhdt mét bién gidi thich. Dady chi don thuan la mét phwong cach mang tinh sw pham. Trong cdc
vi du va ung dung chung ta sé giam nhe rang buoc nay.

Chwrong nay ciing thao lugn vai phwong phap ti,én hanh céc kiém dinh ddc trung mo hinh
chinh thirc. Bdc biét, cac phwong phap “tong quat den don gian” va “don gian den tong quat”
dwoc deé cap trong Chuong 1 sé dwoc thao ludn, va goi la thu tuc Ramsey’s RESET (1969).

0 6.1 On Lai Cac Ham Logarit va Him Mii

Céc ham mil va logarit 13 hai trong s6 cac ham dugc dung pho bién nhét trong lap mé hinh. Vi ly
do nay, sé& hiru ich khi 6n lai nhiing tinh chat co ban cta cac ham nay trudc khi str dung chung,

Ham Y =a* (a> 0) 1a mot vi du cua mot ham mii. Trong ham nay, a 14 co' s6 cua ham va X
la 6 mii. Trong toan hoc, co s6 thong thuong nhat ding trong mot ham mil 14 hing s toan hoc e
duoc xac dinh baéi

e= Iim(1+ 1) =2,71828...
n

nN—o0
Vay ham mii chuin c6 dang Y = &%, va ciing duoc viét dudi dang exp(X). Ham nghich ciia ham
mil goi 1a ham logarit. Logarit co s a cho trude (phai 1a sb duong) cia mot s6 dugce dinh nghia
1a khi Iy thira logarit ciia co s s& cho chinh sé d6. Ta viét X = log,Y. Vi du, vi 32 = 2°, logarit
co s6 2 cta 32 1a 5. Logarit co sb e duoc goi logarit tw nhién va ky hiéu 1a Y = InX, ma khéng
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can ghi 16 co s6. Luu ¥ ring In 1 = 0 boi vi e® = 1. Mot sb tinh chét ctia ham mii va logarit duogc
liét ké duai day.

Tinh chit 6.1

Ham logarit va ham mii 1a don diéu ting; nghia 13, néu a > b, thi f(a) > f(b), va nguoc lai.
Logarit cua tich hai s6 bang tong logarit; nghia 13, In(XY) = InX + InY. Ciing vay, logarit ctia
ty so 1a hi¢u cua cac logarlt Vay, In(X/Y) = InX — InY. Theo d6 In(1/X) =— InX.

In(a ) = XIn a. Theo do a =eXine,

Cafa  =at T va (@) ="

o

oo

Khong nhu duong thang, c6 d6 doc khong dbi, ham sb téng quat f(X), nhu ham mi va logarit, c6
d6 dbc thay dbi. Su thay dbi cua Y theo thay doi don vi cua X 1a tac dong can bién cua X 1én Y
va thuong ky hiéu boi AY/AX (xem Hinh 2.A va phan théo luan lién quan). Néu su thay d6i cua
X vo cting nho, ta ¢6 d6 dbc cua tiép tuyén ctia dudong cong f(X) tai diém X. Do dbc gidi han nay
duoc xem la dao ham cua Y ddi véi X va duogc ky hiéu boi dY/dX. Vay dao ham la tac dong can
bién cua X 1én Y v6i sy thay d6i rat nho cua X. D6 1a mot khai niém vo cing quan trong trong
kinh té lugng, boi vi ta ludn hoi sy thay d6i ky vong ctia bién phu thudc 1a gi khi ta thay | doi gia
tri ciia mot bién doc 1ap v6i mot lugng rat nho. Cac tinh chét ciia cac dao ham dugc tom tat trong
Tinh chat 2.A.5 va dang dé nghién ctru. Tinh chat 6.2 liét ké mot it tinh chat ciia ham mii va
logarit ma rat hitu ich trong kinh té lwong. Hinh 6.1 minh hoa bang db thi hai ham s nay.

Tinh chit 6.2

a. Ham mil v6i co s6 e co tinh chit dic biét 1a nd béng v6i dao ham cia chinh nd. Vay, néuyY =
e, thi dY/dX = &%,

b. Pao ham cua e 13 ae®*

c. Dao ham cua ln X béng 1/X.

d. DPao hb%(rn cuaB )'21 bang a*In a. Két qua nay c6 dugc tir co so 1a a* = eX" v tinh chit dao ham
cuae  =be
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O Hinh 6.1 Do Thi ciia Him Mii va Logarit
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a. P0 thi ciia Y = exp(X)

In (X)
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b. D6 thi ciia Y = In(X)

Khai Niém cia D¢ Co Gian

Logarit c6 twong quan rat gin v6i khai niém ciia d6 co gidn duoc ding trong kinh te Ta s& thy
trong cac phan sau rang khai niém nay ciing duoc sir dung rong rii trong kinh té lugng thuc
nghiém. Theo thuat ngit don gian, d co gidn cua Y d6i voi X dugc dinh nghia 1a phdn tram thay
doi cua Y doi véi mot phc”in tram thay déi ciia X cho mot thay ddi nho cua X. Vay néu AY 1a su
thay d6i ctia Y, phan tram thay d6i 1a 100AY/Y. Tuong tu, 100AX/X 1a phan trim thay doi cia
X. Ty s6 cua s6 dau dbi voi s sau 1a do co gidn. Diéu nay dua dén dinh nghia sau.
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O Bing 6.1 Cac Tac Pong Can Bién va Py Co Gian cia cac Dang Him Khac Nhau

Tén Dang Ham Tac Pong Can Bién b6 Co Gian
(dY/dX) [XIY)(dY/dX)]

Tuyén tinh Y = By + BoX B2 B XIY
Logarit — tuyén tinh Y = B, + B, InX Bo/X BoIY
Nghich déo Y =By + B2 (1/X) — BaIX? — BI(XY)
Béc hai Y =By + BoX + BaX? B, + 2BsX (B2 + 2BsX)XIY
Tuong tac Y = Bl + Bzx + BgXZ Bg + B3Z (Bz + BgZ)X/Y
Tuyén tinh-logarit InY =By + BoX BoY B2X
Nghich d4o — logarit InY =By + B (1/X) — B, YIX? — Ba/X
Bac hai — logarit INY = By + PoX + PaX? Y(B2 + 2BsX) X(B, + 2B3X)
Log-hai lan InY =B + B2 InX B,oYIX B>
(log-log)
Logistic InLY } B+ B,X B.Y(1-Y) B2(1-Y)X
PINH NGHIA 6.1

Do co gidn cua Y d6i véi X (ky hidu 1a n) la

ﬂT& éﬂ—)éd—Y khi AX tién vé 0. (6.1)

Y X YAX YdX

Bang 6.1 ¢6 cac tac dong ng can bién (dY/dX) va do co gian [(X/Y)(dY/dX)] cia mot s6 dang
ham c6 thé chon lya trong chuong ndy. Luu y rang d6i khi cac két qua nay phu thudc vao X

va/hodc Y. Pé tinh toan ching, nguoi ta thudng thay thé gia tri trung binh X va gia tri du doan
tuong Ung Y.

0 6.2 Quan H¢ Logarit-Tuyén Tinh

Trong mdt md hinh logarit-tuyén tinh, bién phy thuoc khong dbi nhung bién doc lap thé hién
dudi dang logarit. Nhu vay,

Y =By + BoInX + u (6.2)

Véi s6 duong B1 va B, Hinh 6.2 minh hoa d6 thi quan hé nhu 1a mot ham phi tuyén. Quan hé nay
cho AY/AX = B/X. Néu B2 > 0, su tang can bién cta Y twong ung vdi su tang cia X la mot ham
giam cua X. Ta luu y rang
AY =B, — AX _ By [100 ax
X 100 X
Tir day s& cho mot didu 1a thay d6i mot phdn tram gia tri bién X s& 1am thay dbi Y, trung binh,
B./100 don vi (khéng phdi phan tram).

} P 20 x thay doi phan tram ctia X
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O Hinh 6.2 Dang Ham Logarit-Tuyén Tinh
Y

Bl + Bz InX

/

Vi dy, goi Y 1a san lugng lua mi va X 1a ) mau trong trot. Vay AY/AX 1a san luong cin
bién ctia mot mau trong trot thém. Ta gia thuyet rang san luong cén bién s€ giam khi dién tich
tang. Khi dién tich thap, ta ky vong rang ving dat mau md nhat s& duoc trong trot trudc tién. Khi
dién tich tang, nhirng vung it mau md& hon s€ dugc dem st dung; san lugng c6 thém tur nhiing
ving nay c6 thé khong cao nhu san luong tir nhitng ving dat mau m& hon. Piéu niy dua ra gia
thuyét sy giam san lugng can bién cta dién tich lia mi. Lap cong thic logarit-tuyén tinh gilp
chung ta c6 thé hiéu thiu mdi quan hé nay.

Vi du khéc, Goi Y 1a gia cia mdt can nha va X 1a di¢n tich sinh hoat. Xem xét 2 cdn nha,
mot can véi dién tich sinh hoat la 1.300 bo vudng (square feet) va mot can khac voi dién tich
sinh hoat 3.200 bd vudng. Ta ky vong rang phan gia ting thém ma mot ngudi tiéu dung s& sin
sang tra cho 100 by vuong thém vao dién tich sinh hoat s€ cao khi X = 1.300 hon 1a khi X =
3.200. Diéu nay 1a boi vi can nha sau da rong sfm va nguoi mua co thé khong mubn tra thém
nhiéu dé ting thém dién tich. Diéu nay c6 nghia rang tac dong can bién cua SQFT (dién tich) 1én
PRICE (gia) ky vong s& giam khi SQFT tang. Mot cach dé kiém dinh diéu nay 1a diéu chinh mot
mo hinh logarit- tuyen tinh va kiém dinh gia thuyet Ho: B2=0 doi lai gia thuyet Hi: B2 > 0. biéu
nay s& dugc nhin nhan nhu 1 mot kiém dinh mét phia. Quy tic ra quyét dinh 1a bac bo Ho néu t,
>t 12 (0,05). Ta luu ¥ tir Bang 6.1 rang trong mé hinh nay do co gidn cia Y dbi voi X 1a Bo/Y.
Ta c6 thé tinh toan d6 co gidn tai gia tri trung binh 1a B/ Y . Néu dit liéu 1a chudi thoi gian, do co
gidn dang quan tim hon 13 d6 co gidn twong tmg v6i quan sat gan day nhat — voi t = n. Do co
gidn nay la B,/ Y.

Mic du nhimg vi du minh hoa nay van 14 cac dang mé hinh hdi quy don gian, phan mé
rong thém cho truong hop da bién 1a khong phuc tap. Bon gian la phat ra cac logarit cua cac bién
giai thich thich hop, goi chung 14 Z;, Z, v.v... va hdi quy bién Y theo mét hang s va cac bién Z.

© BAI TOAN THUC HANH 6.1 , ,
Tim biéu thuc d6 co gian cia Y doi véi X trong cdc md hinh tuyén tinh va phi tuyén va ching
minh cac muc trong Bang 6.1.

O BAI TOAN THUC HANH 6.2
V& d6 thi Phuong trinh (6.2) khi B, < 0 (d€ don gian gia st rang 31 = 0).
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O ViDU 6.1

Ta d3 uéc luong md hinh logarit-tuyén tinh sir dung dit liéu gi4 nha trong Bang 4.1 (xem Phan
May Tinh Thuc Hanh 6.1 gi6i thidu cach chay lai cac két qua cua vi du nay va kiém tra nhiing
khéng dinh da thyc hién ¢ day). Sy bién luan vé su giam tac dong can bién 4p dung nhu nhau
cho sd phong ngu va sb phong tdim. Vi vAy ta di phat ra cac logarit cua cac bién SQFT,
BEDRMS, va BATHS va ké tiép da hoi quy bién PRICE theo mot hang sO va nhimg s6 hang
logarit nay. Ké dén logarit cia BATHS va BEDRMS duogc loai bé mdi 1an tirng bién mot boi vi
hé sb cuia chung rat khong co ¥ nghia. M6 hinh “tot nhat” da dugc chon theo céc tiéu chuan lya
chon da thao luan trong Chuong 4. Cac phuong trinh uéc lwong ciia mé hinh tuyén tinh t6t nhat
va mo hinh logarit-tuyén tinh tt nhat s& duoc trinh bay tiép sau, voi cac tri thdng ké t trong
ngoac.

T
PRICE =52,351 + 0,139 SQFT

1,9 (7,4)
2 =0,806 df. =12
—
PRICE =-1.749,974 + 299,972 In(SQFT) — 145,094 In(BEDRMS)
(-6,8) (7,5) (-1,7)
R? =0,826 df.=11

Ta luu ¥ rang gia tri R?hoi cao hon ddi véi mo hinh logarit-tuyén tinh. M6 hinh nay ciing
cO cac tri théng ké lua chon mo hinh thép nhét. Tuy nhién, hé s6 cho logarit cia BEDRMS chi c6
¥ nghia & mtc 11,48 phan tram. Néu s hang nay bi loai bo, céc tri thong ké lya chon s& xau di
dang ké, va do do ta da chon giit n6 lai. Hé s6 hdi quy cho In(SQFT) ¢ y nghia cao, vay ting hd
cho gia thuyét rang tac dong can bién cua dién tich sinh hoat giam khi s6 bd vudng ting. Hé s6
cho logarit cia BEDRMS c¢6 gi tri am giéng nhu d6i vi mo hinh tuyén tinh, nhung tac dong
ctia hé s6 nay 1a yéu vé mit thong ké.

O BAI TOAN THUC HANH 6.3

Tinh d6 co gian tung phan ctia PRICE d6i voi SQFT cho cac m6 hinh udc luong logarit-tuyén
tinh va tuyén tinh khi SQFT 1a 1.500, 2.000 va 2.500. Lam thé nao chung so sanh v&i nhau?
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O Hinh 6.3 Quan H¢ Nghich Do
Y
S
X

O 6.3 Bién DPdi Nghich Do

Mot dang ham thuong duge sir dung dé ude luong dudng cong nhu cau Ia ham bién ddi nghich

dao:
1
Y=Bl+[32 ; + U

Boi vi dudng cong nhu cau dic thu doc xudng, ta ky vong B2 1a duong. Luu ¥ rang khi X tré nén
16n, Y tiém can tién gan véi B1 (xem Hinh 6.3). Dau va d¢ 16n cua B; s€ x4c dinh dudong cong co
cat truc X hay khong.

O BAI TOAN THUC HANH 6.4
V& dd thi ham nghich dao véi B, <0, p1 > 0.

O 6.4 Thich Hgp Pwong Cong Pa Thirc

Céc nha nghién ctru rat thudng dung mot da thirc dé lién hé mot bién phu thude véi mot bién doc
1ap. M6 hinh nay c6 thé 1a

Y =B+ BoX + BaXP + BX + .+ B X+ U

Thu tuc udc luong bao gém tao cac bién méi X2 X3, vv... qua cac phép bién ddi va ké dén hoi
quy Y theo mét sb hang hfmg s6, theo X, va theo cac bién d3 bién d6i nay. Muc da thac (k) bi
rang budc boi sd quan sat. Néu k = 3, ta c6 quan hé bac ba; va néu k = 2, ta c6 cong thirc bac hai.
Céc cong thire bac hai thuong dugc st dung dé diéu chinh cac ham chi phi ¢ dang chit U va cac
quan hé phi tuyén khac. Mot dudng cong bac ba thuong duoc lam thich hop gan dung véi hinh
dang trong Hinh 6.9 (xem phan mé hinh logit). Nhin chung, bac da thirc 16n hon 2 nén trénh.
Mot trong cac 1y do 1a thuc t& mdi sd hang da thuc déng nghia vdi viéc mét di thém mét bac tu
do. Nhu da dé cap trong Chuong 3, su mét di bac tu do nghia I giam sy chinh x4c clia cac ude
lugng cac thong s6 va giam kha nang cua cac kiém dinh. Ciing vay, ta da thay trong Chuong 5
rang mdi twong quan cao c6 thé co giira X, X2, va X3 1am cho céc hé s6 riéng 1¢ kém tin cay hon.

Ramu Ramanathan 7 Bién dich: Thuc Poan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giang day Kinh t& Fulbright Céc phuong phap dinh lugng Nhép mén kinh té lwgng véi cac img dung — 5"
Bai doc ) ed.

Ch.6: Lwa chon dang ham $6 va kiém dinh déc trung

mo hinh

Str dung cac tinh chit vé dao ham (xem Tinh chit 2.A.5), ta c6 thé cho thiy rang tac dong
can bién cia X Ién Y dugc xac dinh bdi

dY/dX = By + 2B3X + 3BaX> + . . . + KB X1
Mot truong hop déc biét cua dang ham da thirc 1a mo6 hinh bac hai
Y:B1+B2X+B3X2+U

Tac dong céan bién cua X 1én Y, nghia 1a do dbc cua quan h¢ bac hai, dugc xac dinh bdi
dY/dX = B, + 2B3X. Luu y rang tac dong cin bién ctia X 1én Y phu thudc vao gi tri caa X ma tai
do ta tinh tdc dong can bién. Mot gia tri phé bién dugc dung 1a gia tri trung binh, X . Nhu d3 cho
théy trong phu luc Chuong 2, khi dY/dX = 0, ham s6 s& hodc dat cuc dai hodc cuc tiéu. Gia tri X
tai d6 xay ra diéu nay s& c6 duoc tir viée giai diéu kién B, + 23X = 0 khi Xo = —B2/(2B3). Pé xac
dinh xem ham dat cuc tiéu hay cuc dai, ta can phai tinh dao ham bac hai, d?Y/dx? = 2B3. Néu B3
< 0, ham sd s& dat cuc dai tai Xo, va néu B3 duong, ham dat cuc tiéu tai Xo. Tiép theo ta trinh bay
hai vi du: mot ham chi phi trung binh ¢é quan hé dang chir U (Hinh 6.4) va mot ham san xuat c6
quan hé dang dudng cong 16i (hump-shaped) (Hinh 6.5).

O ViDU 6.2

DATAG6-1 da mo6 ta trong Phu luc D c6 dir licu Ve chi phi don vi (UNITCOST) cua mét cong ty
san xuat trén mot thoi doan 20 ndm, mot chi s6 xuét lugng cua cong ty (OUTPUT), va mot chi so
chi phi nhap lugng cia cong ty (INPCOST). Trudc hét ta ¢6 binh phuong hai bién doc 1ap va ké
dén hdi quy UNICOST theo mét hing s, OUTPUT, OUTPUT?, INPCOST, va INPCOST 2
(xem Phin May Tinh Thyc Hanh 6.2 dé biét thém chi tiét vé& didu nay). Béi vi INPCOST? ¢6 hé
6 vo cung khong c6 y nghia, nd bi loai bé va mo hinh dugc udce lugng lai. Cac két qua duoc cho
sau day, v6i cac trj thong ké t trong ngoic.

/\ )
UNITCOST =10,522 - 0,175 OUTPUT + 0,000895 OUTPUT

(14,3) (-9,7) (7,8)
+0,0202 INPCOST
(14,454)
R2=0,978 d.f. =16

Luu ¥ rang d6i v6i mo hinh nay [31, [33 >0 va BZ < 0, gidi thich cho quan hé dang chir U. Mo
hinh giai thich 97.8 phan tram sy thay doi trong chi phi trung binh. Dé dang chimg minh rang tat
ca cac hé s6 hdi quy déu vo cung cd ¥ nghia. Luu y rang nhiing gi ta ¢6 trén day la mot ho cac
duong cong chi phi trung binh dugc di chuyén theo cac mirc chi s6 chi phi nhap lugng. Ciing rat
hiru ich khi v& d0 thi ham chi phi don vi cho mét chi phi nhap lugng tiéu biéu. Hinh 6.4 13 ham
chi phi trung binh c6 dang chir U wéc lwong cho mot diy xuit lugng va 3 muc chi phi nhap
luong khac nhau (80, 115, va 150). Ching dat gia tri nho nhat tai chi s6 xut luong c6 mirc 98
(hdy xa&c minh).

Ramu Ramanathan 8 Bién dich: Thuc Poan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giang day Kinh t& Fulbright Céc phuong phap dinh lugng Nhép mén kinh té lwgng véi cac img dung — 5"
Bai doc ) ed.

Ch.6: Lwa chon dang ham $6 va kiém dinh déc trung

mo hinh

O Hinh 6.4 Céac Ham Chi Phi Trung Binh Uéc Lwgng

UNITCOST
71 INPCOST
| =~
6.5 150
6 | 115
[ =S~
).g { 80
4.5 |
4 |-
3.5} eor
3 ' ' - L JOUTPUT
40 60 80 100 120 140
O Vi DU 6.3

DATAG-2 da mo ta trong Phu luc D ¢6 dit liéu hang ndm Ve viéc san xudt ca ngir trang (Thunnus
Alalunga) trong ving Basque cua Tay Ban Nha. Blen xuat luong (phu thudc) 1a tong s0 mé ca
theo don vi ngan tan va bién nhap luong (doc 1ap) 1a nd luc danh ca duge do luong bang tong s6
ngay danh cé (don vi 1a ngan). M6 hinh wdc lugng 1a (tri thong ké t trong ngoic)

Catch = 1,642 Effort — 0,01653 Effort?
(17,1) (-8,0)

R?=10,660 d.f.=32

Phéan Mé}f Tinh Thyc Hanh 6.3 ¢o thé dugc dupg dé xéc’minh diéu nay. Luu ¥ rang, boi vi mé 9é
khong the c6 dugce khi khong c6 no luc, B1 vé 1y thuyét phai bang 0 cho m6 hinh nay. Ta han
théy réng f&z >0va Bs < 0; do d6, ham san xuat s& c6 dd thi nhu Hinh 6.5 voi gia tri cuc dai dat
dugc khi nd luc 1a 50.

O BAI TOAN THUC HANH 6.5"

Str dung dir liéu gia nha, hay ude lugng quan hé bac hai sau giira gia va bo vuong:

PRICE = B1 + B,SQFT + BsSQFT? + u

Bién dich: Thuc Boan
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O Hinh 6.5 Ham Sin Xuit Uéc Luong

CATCH
50
45 -
40 |-
35
30
25F
20
15.F
10

5 -

— 1 EFFORT
70

Dién giai vé mat kinh té cua gia thuyét Ps = 0 13 gi? Kiém dinh gia thuyét nay d6i lai v6i gia
thuyét Hy: B3 < 0. Ban co két luan gi vé tac dong can bién cua SQFT 1én PRICE? So sanh md
hinh nay, theo céc tiéu chuan lya chon, véi mé hinh logarit-tuyén tinh dugc ude lugng trong Vi
du 6.1 (xem Phan May Tinh Thyc Hanh 6.4).

O BAI TOAN THUC HANH 6.6

Haly u6c lugng mo hinh PRICE = B; + B2 In SQFT + B3 BATHS + u, va so sanh céc két qua voi
cac két qua trong Bang 4.2 va trong Bai Toan Thyc Hanh 6.5.

O BAI TOAN THUC HANH 6.7

Véiquan hé Y =1+ BoX + Bng, hay xac minh d6 doc va do co gidn cho trong Bang 6.1.
0 6.5 Cac S6 Hang Twong Tic

Tac dong can bién cia mot bién giai thich d6i khi ¢6 thé phu thudc vao mot bién khac. PEé minh
hoa, Klein va Morgan (1951) da dé xuat mot gia thuyét vé sy twong tac ctia thu nhap va tai san
trong viéc xac dinh cac dang tiéu dung. Ho bi¢én luan cho réng xu hudng tiéu dung bién té cling
s& phu thudc vao tai san — mot ngudi giau hon c6 thé co xu hudng bién té khac dé tidu ding
ngoai khoan thu nhap. Dé thiy diéu nay, goi C = o + PY + u. Gia thuyét 1a B, xu hudng tiéu
ding bién té, phu thudc véo tai san (A). Mot cach don gian cho phép thuc hién 1a gia sir rang p =
B1 + B2A. Thay thé biéu thic ndy vao ham tiéu ding, ta thu duge C = o + (B1 + P2A)Y + u. Diéu
nay bién d6i thanh mé hinh C = o + B1Y + B2(AY) + u. S6 hang AY duogc xem 1a s6 hang twong
tac boi vi nd bao gdp su twong tac giira cic tac dong cua thu nhap va tai san. Nhim muc dich
udc luong, ta tao ra mot bién méi Z, béng voi tich cua Y va A, va ké dén hoi quy C theo mot
hang sd, Y, va Z. Néu B, c¢6 ¥ nghia vé mit thong ké, thi c6 du hiéu vé su twong tac giira thu
nhap va tai san. Luu y rang trong vi du nay, AC/AY = B; + B2A. Dé xac dinh tic dong can bién
ctia Y 1én C, ta can c6 gia tri ciia A.

Vi du tht hai, xét quan h¢ E; = o + BT + Uy, trong do E; 1a sb kilowatt gio tiéu thu dién va
T, 1a nhiét d6 tai thoi diém t. Néu mé hinh nay dugc wdc luong cho mua hé, ta ky vong P s&
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duong boi vi, khi nhiét 46 tdng vao mua he, thi nhu cAu dung may lanh s€ cao hon va do do6 tiéu
thu dién s& ting. Tuy nhién, ta c6 thé gia thuyét rang tac dong can bién cia T 1én E c6 thé phu
thude vao gid dién (P). Néu gia dién la dat, nguoi tiéu ding c6 the hodn bat may lanh hogc tit
som hon. Mot cach dé kiém dinh tac dong nay la gia sir rang B = P1 + PP Vay ta dang gia sur
rang tic dong cn bién cua nhiét d6 1én tiéu thy dién phu thudc vao gia. Thay biéu thic nay vao
quan hé, ta c6

Etv=o+ (B1+ BoP)Te+ U= o+ BrTe + Po(PeTe) + e

Dé u6c luong cac thong sd, ta cho Z; = PT; va hdi quy E theo mét hing s, T, va Z. Su y nghia
ctia B, 12 ddu hiéu ciia mot tic dong twong hd gitta nhiét d6 va gia. Luu y rang AE/AP = B,T;
nghia 13, tdc dong can bién cua P Ién E phu thudc vao nhiét do. Néu ta cho o cling phu thudc vao
P, m6 hinh tré thanh

Et = oq + 0Pt + B1Te + Ba(PeTy) + Ut
Trong cic chuong sau, ta ¢ vai vi du vé cac tac dong twong hd nhu vay.
Phi Tuyén Gia Tao

Dé nhan biét sy phi tuyén co thé co, ta co thé thir v& d6 thi Y theo mét bién doc 1ap cu thé (X) va
quan sat xem c6 sy phi tuyén nao xay ra hay khong. Pay la thu tuc nguy hiém bai vi nd ¢o the
dan dén dic trung sai mo hinh nghiém trong. Vi du, gia sir rang Y 14 tuyén tinh véi X, Z, va sb
hang tuong tac XZ, vay ta c6

Y =B+ BoX+BsZ+Pa(XZ)+u  va AY/IAX = B2 + BaZ

Trong tinh to4n tac dong cén bién cua X lén Y, ta xem Z la ¢ dinh. Luu y réng tdc dong can
bién ctia X 1én Y, nghia 1a 6 dbc, phu thudc vao Z. Biéu d6 phan tan quan sat thuc nghiém, giita
Y va X ¢6 thé nhin giéng nhu Hinh 6.6, ¢6 vé nhu 1a quan hé logarit-tuyén tinh giita Y va X.
Trong thuc té, diéu nay 1a do hai quan hé tuyén tinh giita Y va X véi cac gia tri khac nhau cta Z
(Z1va Zy). Vay, thay vi vé dd thi thuc nghiém quan sat bién Y theo mdi bién X, ban nén cd géng
mo hinh hoa qua trinh phat dit liéu (DGP) dung 1y thuyét va truc giac vé hanh vi co ban va ké
dén tién hanh kiém dinh dic trung. Trong Phan 6.13, 6.14, va 6.15, ta thao luan vai phuong phép
dé kiém dinh cac dic trung hoi quy.

O Hinh 6.6 Mt Vi Du ciia Phi Tuyén Gia Tao

Y
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0 6.6 Hién Twong Tré Trong Hanh Vi (Cac Mé Hinh Pong)

Céc tac dong kinh té va cac bién khac hiém khi xay ra tirc thoi; phai ton thoi gian dé ngudi tiu
ding, nha san xut, va cac tac nhan kinh té khac phan tmg. Ly thuyét kinh t& vi mé cho ta biét
réng téng san lugng quéc dan (GNP) can béng (Y) duoc xac dinh bdi mot s6 bién ngoai sinh, dac
biét, bai chi tiéu chinh phua (G), thué (T), cung tién (M), xuit khau (X) v.v.... B&i vi hiéu tng
can bang chi giam duoc sau mot khoang thoi gian, cac mo hinh kinh té lwong dung dit liéu dang
chudi thoi gian thudng dugc thanh 1ap voi hién twong tré trong hanh vi. Mot vi du cia mo hinh
nhu vay cho nhu sau:

Yi=B1+ B2Gt + P3Gt + BaMi + BsMea + Be Tt + BrTea + PeXt + BaXeq + Ut

Thu tuc wdc lugng ¢ day hoan toan don gian. Don gian ta tao cac bién c6 hiéu tng tré Gta,
M1, Teq VA Xi.q VA hoi quy Y theo céc bién nay dung quan sat tr 2 dén n. Béi vi Gig va céc bién
khéc khong dugce dinh nghia cho t =1, ta mét quan sat thu nhét trong udc lugng. Tuy nhién, mot
sO van dé phat sinh trong mé hinh nay béi vi cac bién doc 1ap twong quan véi nhau va ciing do
boi vi bac tu do bj mat khi ¢6 nhiéu hiéu ung tré hon thém vao. Nhiing van dé nay dugc thao
luan chi tiét trong Chuong 10.

Hién tugng tré trong hanh vi c6 thé co dang hién tuong tré trong bién phu thuoc. M6 hinh
c6 thé co dang

Yi=B1+ B2Yea + BaXt + BaXer + Ut

Vidu, goi Y 1a chi ti€u tai thoi diém t va X 1a thu nhép. B6i vi nguoi tiéu dung c6 xu hudng duy
tri muc tiéu chuan séng thudng 1¢, ta c6 thé ky vong sy tiéu dung cta ho lién quan mat thiét véi
su tiéu dung trude day cua ho. Vi vay, chung ta c6 thé ky vong 1a Yy cling phu thudc vao Yii.
Cu thé hon, xem phuong trinh sau:

Yi=B1+ B2Ye1 + Ba(Xi — Xe1) + U

Vi “cac tdp quan thoi quen” nén nédi chung ngudi tiéu dung mién cudng thay doi 161 séng cua ho,
va do d6 chung ta ky vong murc ti€u thu tai thoi diém t (Y:) phu thudc vao mirc tiéu thu ¢ giai
doan trudc d6 (Yi1). Tuy nhién, néu mirc thu nhap (X;) thay d6i, nguoi tiéu dung sé& diéu chinh
hanh vi tiéu dung cua ho tuong imng vdi su tdng hodc gidm thu nhdp. Do vay ching ta sé dung
mo hinh dong duoc xay dung & trén va ky vong rang tat ca cac hé sb sé co gia tri duong.

O ViDU 6.4

Tap di liéu DATA6-3 (xem Phu luc D) 1a dif liéu v& chi tiéu tiéu ding c4 nhan dau nguoi cla
Vuong Quoc Anh (C, do bang bang Anh) va thu nhap tiy dung dau nguoi (nghia la, thu nhép ca
nhan trir thué, ky hiéu 13 DI, va ciing dugc tinh theo don vi bang Anh). Dé diéu chinh tac dong
ctia lam phat, ca hai bién nay duogc biéu dién theo gia tri thuc (con dugc goi 1a gid khong doi).
Mo hinh dong uéc luong duoc trinh bay dudi diy (xem Phan Thyc Hanh May Tinh 6.5), véi tri
thdng ké t trong ngodc don.

C, = -46,802 + 1,022C., + 0,706 (Dl; — Dly..)
(2.07)  (123.0) (9.93)
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=0,998 df=38

Mac du md hinh dat dugc su thich hop rat tot va cac uoc luong ¢6 ve hop ly, mo hinh nay c6 mot
sO troy ngai. Nhu s& thay & Chuong 10 va 13 rang mé hinh nay vi pham tinh doc lap chudi cla
Gia thiét 3.6 va Gia thiét 3.4 1a cac bién doc lap khong duoc trong quan véi cac sb hang sai sb.
Dic trung sai nay s€ lam cho céc tri uéc lugng bi thién 1éch. Chung ta s€ xem xét lai mo hinh
nay trong cac chuong 10 va 13.

0 6.7 Ung dung: Quan Hé Giira S6 Bang Sang Ché Va Chi Tiéu R&D (da duyét lai)

Trong Phan 3.11, chiing ta d3 udc luong mo hinh hdi quy tuyén tinh don giita s6 bing sang ché
va chi tiéu cho R&D va biét ring mé hinh nay 1 hoan toan khong du vi biéu d6 phan tan cta cac
gia tri quan sat cho thdy mot quan hé duong cong (Xem Hinh 3.11). Chung ta cling chi ra rang
c6 hién tuong tré gitta chi ti€u thue cho hoat dong nghién ctru va phat trién va hiéu qua cua cac
chi tiéu nay vé mit sb bang sang ché. O day chung ta s€ udc luong mé hinh phi tuyén dong va
so sanh cac két qua. Tuy nhién, vi chua co ly thuyet vé kinh té hay cac 1y thuyét khac vé s nam
cta hién tugng tré nay hogc vé dang ham s6 can str dung, nén mét cach tuy y ching ta cho do tré
nay 1én dén 4 nam. Bén bién tré duoc tao ra gdom R&D(t-1), R&D(t-2), R&D(t-3), va R&D(t-4).
Céc bién nay sau d6 s& dugc binh phuwong 1én va mdt mo hinh bac hai véi tt ca cac bién duoc
udce lugng.

O Hinh 6.7 So Sanh Mé Hinh Pong va Mé Hinh Tinh (dwong lién 13 mé hinh tinh, x &
gia tri quan sat thuce, va o 1a moé hinh dong)

Bang sang ché
200
180
160 |-
140
120 |- }“"b 9

100 ,ﬂ,g QX

—eed 1 1 1 | 1 J E— L J

100 110 120 130 140 150 160 170
Chi phi R&D

Vi vay, day la mot bai tap “khop dudng cong’ ’ thuan tay thay vi 1a mot bai tap dya trén ly thuyét
kinh té. Béo c4o ¢ chi gidi in ra tir may tinh ¢ bang 6.2 can dugc tim hiéu k¥ ludng (xem Phan
Thuc Hanh Méy Tinh 6.6 dé chay lai bang 6.2). Hinh 6.7 v& s6 bang sang ché that, cac gia tri
gan tir mo hinh tinh & Chuong 3 (duong thang hen) va cac gia tri tur mo hinh dong cudi cung.
Chung ta nhan thiy ring mo hinh dong thé hién rat tot dién bién thuc té, ngay ca trong nhing
nam céc chi phi R&D tum lai va trong nhitg nam tir 1988-1993 khi mé hinh tuyén tinh hoan
toan khong thé hién dugc. Do d6 mo hinh phi tuyén dong 1a mot dic trung tot hon so véi mo
hinh tinh tuyén tinh don gian.
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O Bing 6.2 Két Qua May Tinh Cé Kém Chi Giai Cho Phan Ung Dung & Phan 6.7

MODEL 1: OLS estimates using the 34 observations 1960-1993
Dependent variable: PATENTS

VARIABLE COEFFICIENT STDERROR T STAT 2Prob(t>[T))
0) const 34.5711 6.3579 5.438 0.000006 ***
3) R&D 0.7919 0.0567 13.966 0.000000 ***
Mean of dep. var. 119.238 S.D. of dep. variable 29.306
Error Sum of Sq (ESS) 3994.3003 Std Err of Resid. (sgmahat) 11.1724
Unadjusted R-squared 0.859 Adjusted R-squared 0.855
F-statistic (1, 32) 195.055 p-value for F() 0.000000
Durbin-Watson stat. 0.234  First-order autocorr. coeff 0.945

MODEL SELECTION STATISTICS

SGMASQ 124.822 AIC 132.146 FPE 132.164
HQ 136.255 SCHWARZ 144.56 SHIBATA 131.301
GCV 132.623 RICE 133.143

O Bing 6.2 (tiép theo)

[phét cac bién trd]

R&D1 = R&D(-1) sq_R&D = (R&D)?

R&D2 = R&D(-2) sq_R&Di = (R&Di)?
R&D3 = R&D(-3) for1=1,2,3,and 4

R&D4 = R&D(-4)

[Uéc luong mo hinh tong quat v4i tat ca cac bién giai thich bang cach st dung chi cac quan sat tir 1964-
1993, vi cac bién tré khong dugc dinh nghia trong giai doan tir 1960-1963]

MODEL 2: OLS estimates using 30 observations 1964-1993
Depedent variable: PATENTS

VARIABLE COEFFICIENT STDERROR T STAT 2Prob(t>[T|)
0) const 85.3526 22.1027 3.862 0.001051  ***
3) R&D -0.0477 1.1251 -0.042 0.966638
4) R&D1 0.6033 2.0562 0.293 0.772387
5) R&D2 0.0001794 2.1850 0.000 0.999935
6) R&D3 -0.5869 2.0522 -0.286 0.777989
7) R&D4 -0.1837 1.0994 -0.167 0.869055
8) sq_R&D -0.0007326 0.0049 -0.150 0.882674
9) sg_R&D1 -0.0018 0.0089 -0.197 0.845884
10) sq_R&D2 0.0017 0.0098 0.177 0.861555
11) sq_R&D3 -0.0007564 0.0092 -0.082 0.935597
12) sq_R&D4 0.0071 0.0051 1.405 0.176209
Mean of dep. var. 123.330 S.D. of dep. variable 28.795
Error Sum of Sq (ESS) 223.3789  Std Err of Resid. (sgmahat) 3.4288
Unadjusted R-squared 0.991 Adjusted R-squared 0.986
F-statistic (1, 32) 202.626 p-value for F() 0.000000
Durbin-Watson stat. 1.797 First-order autocorr. coeff 0.101

MODEL SELECTION STATISTICS

SGMASQ 11.7568 AIC 15.5026 FPE 16.0676
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HQ 18.2719 SCHWARZ 25.9139 SHIBATA 12.9063
GCV 18.5633 RICE 27.9224

Excluding the constant, p-value was highest for variable 5 (R&D?2)

[Luu y rang cé hién tugng da cong tuyén rat cao giita cac bién giai thich. Cac gia tri hién hanh va tr cia
chi phi R&D ciing nhu R&D va cac binh phuong cua ching dugc ky vong la tuong quan chét voi nhau.
Nhu vay, khong c6 gi ngac nhién, trir sd _hang hang sO, tit ca déu khong co y nghia. Nhu da dé cap ¢
chwong trude, didu nay khong c6 nghia rang cac blen nay 1a “khong quan trong”, ma chi c6 nghia rang
hién tuong da cong tuyén co thé 1a nhimng bién 4n can duoc dua vao mo hinh. Theo phuong phap don gian
hoa m6 hinh dya trén dir liéu, ching ta nén loai cac bién thira. Budc dau tién, chung ta loai bo cac bién
véi gia tri p-values trén 0,9. Do 1a cac bién R&D, R&D2, va sq R&D3.]

MODEL 3: OLS estimates using 30 observations 1964-1993
O Bing 6.2 (tiép theo)

Depedent variable: PATENTS

VARIABLE COEFFICIENT STDERROR T STAT 2Prob(t>[T|)
0) const 84.8409 19.0579 4.452 0.000200 falaled
4) R&D1 0.6043 0.6351 0.952 0.351669
6) R&D3 -0.7352 0.5233 -1.405 0.174012
7) R&D4 -0.0745 0.5134 -0.145 0.886004
8) sq_R&D -0.0009491 0.0012 -0.824 0.418554
9) sg_R&D1 -0.0017 0.0034 -0.496 0.624855
10) sg_R&D2 0.0016 0.0025 0.641 0.527835
12) sg_R&D4 0.0066 0.0020 3.364 0.002799 Fkk
Mean of dep. var. 123.330 S.D. of dep. variable 28.795
Error Sum of Sq (ESS) 223.6243  Std Err of Resid. (sgmahat) 3.1882
Unadjusted R-squared 0.991 Adjusted R-squared 0.988
F-statistic (1, 32) 334.799 p-value for F() 0.000000

MODEL SELECTION STATISTICS

SGMASQ 10.1647 AIC 12.7064 FPE 12.8753
HQ 14.3197 SCHWARZ 18.4628 SHIBATA 11.4297
GCV 13.861 RICE 15.9732

Excluding the constant, p-value was highest for variable 7 (R&D4).
Comparison of Model 2 and Model 3 is given below: Null hypothesis is: the regression parameters are zero for the
variables R&D, R&D2, and sq_R&D3.

Test statistic: F(3,19) = 0.006957, with p-value = 0.999173
Of the 8 model selection statistics, 8 have improved

[Trong kiém dinh F Wald cho cac bién bi loai ra, p-value dat gié tri cao cho thdy rang ching ta khong thé
béac bo gia thuyét khong cho riang cac hé sb cua cac bién nay tit ca déu bang khong ngay ca tai muc ¥
nghia cao dén 0,9. Nhu vy, loai bo chung 13 hop ly. Hon nita, tit ca tam tri théng ké chon mé hinh déu
giam, diéu d6 ¢o nghia ¢c6 mot sy cai thién vé do thich hop ctiia mé hinh. Mac du nhiéu gia tri p-value
giam, chi c6 duy nhat mot gia tri du nho dé c6 y nghia — d6 1a gia tri ctia bién s6 12. Diéu nay ¢ nghia
phai loai bé thém. Tiép theo, chiing ta loai b bién R&D4, sq R&D1, va sq_ R&D2, cac bién nay tng véi
gia tri p-value 16mn hon 0,5]

MODEL 4: OLS estimates using 30 observations 1964-1993
Depedent variable: PATENTS
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VARIABLE  COEFFICIENT STDERROR T STAT 2Prob(t>|T|)
0) const 82.8545 12.0355 6.884 0.000000 ***
4) R&D1 0.4771 0.3278 1.455 0.158001
6) R&D3 -0.6370 0.2388 -2.667 0.013227 **
8) Sq_R&D -0.0011 0.0010000 -1.146 0.262479
12) Sq_R&D4 0.0065 0.0006784 9.609 0.000000 ***
O Bing 6.2 (tiép theo)
Mean of dep. var. 123.330 S.D. of dep. variable 28.795
Error Sum of Sq (ESS) 223.5118 Std Err of Resid. (sgmahat) 3.0562
Unadjusted R-squared 0.990 Adjusted R-squared 0.989
F-statistic (1, 32) 637.338 p-value for F() 0.000000
Durbin-Watson stat. 1.844  First-order autocorr. coeff 0.078
MODEL SELECTION STATISTICS
SGMASQ 9.34047 AIC 10.8631 FPE 10.8972
HQ 11.7057 SCHWARZ 13.7206 SHIBATA 10.3783
GCV 11.2086 RICE 11.6756

Excluding the constant, p-value was highest for variable 8 (sq_R&D).

Comparison of Model 3 and Model 4:

Null hypothesis is: the regression parameters are zero for the variables R&D4, sq_R&D1, and sg_R&D?2.

Test statistic: F(3,22) = 0.324242, with p-value = 0.807788

Of the 8 model selection statistics, 8 have improved.

[Trong truong hop nay ciing vdy, trong kiém dinh F Wald cho cac bién bi loai ra, p-value dat gia tri cao
cho thiy rang chung ta khong thé bac bo gia thuyét khong cho ring cac hé sd cua cic bién nay tat ca déu
bang khong ngay ca tai mure y nghia cao dén 0,8. Vi vay, viéc loai b6 chung 1a hop ly. Thém nira, tat ca
tam tri thong ké chon md hinh déu giam, diéu dé c6 nghia c6 mot su cai thién vé d¢ thich hop cua mo
hinh. Van con hai bién (sq R&D va R&D1) c6 gia tri trén 15%. Chung ta tiép tuc loai bo cac bién nay,
nhung timg bién mét, va di dén mot mé hinh cudi cing trong d6 tat ca cac hé sb co ¥ nghia & muc dudi

2%)]

MODEL 5: OLS estimates using 30 observations 1964-1993

Depedent variable: PATENTS

VARIABLE COEFFICIENT STDERROR T STAT 2Prob(t>[T|)
0) const 91.3464 6.4046 14.263 0.000000 ***
6) R&D3 -0.2951 0.1175 -2.512 0.018286 **
12) sq_R&D4 0.0059 0.0005486 10.675 0.000000 ***
Mean of dep. var. 123.330 S.D. of dep. variable 28.795
Error Sum of Sq (ESS) 258.6727 Std Err of Resid. (sgmahat) 3.0952
Unadjusted R-squared 0.989 Adjusted R-squared 0.988
F-statistic (1, 32) 1241.43 p-value for F() 0.000000
Durbin-Watson stat. 1.665 First-order autocorr. coeff 0.166
MODEL SELECTION STATISTICS
SGMASQ 9.58047 AIC 10.5315 FPE 10.5385
HQ 11.0143 SCHWARZ 12.1155 SHIBATA 10.3469
GCV 10.645 RICE 10.778

Of the 8 model selection statistics, 7 have improved.
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O Bing 6.2 (tiép theo) ,
[Tinh cac tri dy bao va sai s0 phan tram tuyét doi cho tung dy bao]

Obs R&D PATENT Predicted Prediction Absolute
S value error percent error
1964 76.83 93.2 93.1259 0.0740826 0.0794878
1965 80 100.4 93.8292 6.57081 6.54463
1966 84.82 93.5 94.8126 -1.31258 1.40383
1967 86.84 93 97.9126 -4.91264 5.28241
1968 88.81 98.7 102.306 -3.606 3.65394
1969 88.28 104.4 103.795 0.605085 0.579583
1970 85.29 109.4 107.851 1.5492 1.41609
1971 83.18 1111 109.3 1.80002 1.62018
1972 85.07 105.3 111.483 -6.1826 5.87141
1973 86.72 109.6 111.815 -2.21525 2.02121
1974 85.45 107.4 109.399 -1.99891 1.86118
1975 83.41 108 106.76 1.24028 1.14841
1976 87.44 110 108.135 1.86509 1.69554
1977 90.11 109 110.169 -1.16945 1.07289
1978 94.5 109.3 109.491 -0.191014 0.174761
1979 99.28 108.9 106.285 2.61523 2.4015
1980 103.64 113 109.529 3.4713 3.07194
1981 108.77 1145 111.009 3.49072 3.04867
1982 113.96 118.4 114.344 4,05551 3.42526
1983 121.72 112.4 118.482 -6.0819 5.41094
1984 133.33 120.6 122.149 -1.54888 1.28431
1985 144.78 127.1 126.998 0.101834 0.0801211
1986 148.39 133 131.477 1.52261 1.14482
1987 150.9 139.8 138.761 1.03908 0.743265
1988 154.36 151.9 152.722 -0.821732 0.540969
1989 157.19 166.3 170.303 -4.00303 2.40711
1990 161.86 176.7 175.76 0.9403 0.532145
1991 164.54 178.4 179.138 -0.737635 0.413472
1992 166.7 187.2 184.487 2.71267 1.44908
1993 165.2 189.4 188.272 1.12779 0.595455

[Trir mot s nam (1965, 1967, 1972 va 1983), tat ca cac sai s6 phan trim tuyét d6i déu nho hon 5 phén
tram. That ra, hau hét cac gia tri nay déu nho hon 2 phan tram. Ciing nhu vay, so sanh v6i md hinh thong

ké tuyén tinh c6 R binh phuong hiéu chinh biang 0,855, mé hinh cudi cung nay c6 gia tri tuong Gng 1a
0,988.]

O 6.8 Quan hé tuyén tinh-logarit (hay 1a mé hinh ban logarit)

Tat ca cac quan h¢ phi tuyén duogc thao luan trudce day co bién phu thugc Y xuét hién dudi dang
tuyén tinh. Chi c6 nhitng bién doc 1ap phai trai qua moi sy bién ddi. Ciing sé& luu ¥ 13, mac du
ching ta str dung log va binh phuong cua cac bién doc lap, cac mo hinh déu ruyén tinh theo cdc
hé s6. By gio, chung ta khao sat mt vai m6 hinh trong d6 bién doc 1ap xuét hién & dang bién
doi.

Gia st chung ta c6 mot bién P ting v6i mot toc dd khong doi. Cu thé hon, dit Po=(1+
g)Pi_1, voigla toc do tang truong khong d6i giira thoi doan t —1vat. P co thé 1a dan sdvagla
toc do tang dén s6. Bang cach thay thé 13p lai ta c6 Py = Pg (1+g)". Sir dung dir liéu vé Py, ching
ta mubn wdc luong tdc do ting truong g. Mdi quan hé nay khong cé dang tuyén tinh thuan loi da
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dugc dung trong cac phan truge. Tuy nhién, co thé chuyén quan hé nay thanh dang tuyén tinh
dlmc Lay logarit cta hai vé (va dung Tinh chit 6.1), chung ta cod InP;=1InPy +tIn (1 +0). bat

=1InPy, Xi=t, B1=1InPyvap,=In(1+g). Khido, mbi quan hé co the duoc viét lai nhu sau
Yt B1+ BgXt ViY va X c6 1€ khong thoa man mot cach chinh xac mbi quan hé, ching ta cong

thém mot s6 hang sai s6 Uy, lam cho mdi quan hé giéng véi moé hinh hdi quy don gian cua
Phuong trinh (3.1). Mb hinh bién d6i tré thanh

InPt = Bj_ + th + Ut (63)
Lay ham s6 mii phuong trinh ndy, ta c6 mé hinh gbc 1a
P, = eP1* Bat +u (6.4)
~ Phuong trinh (6.4) 1a mét quan h¢ ham sO mii va dugc minh hoa trong Hinh 6.8. Can luu y
1a s0 hang nhiéu trong Phuong trinh (6.4) co6 thé tang 1én gap nhiéu lan. Phuong trinh (6.3) la
tuyén tinh khi bién phg thudc & dar}g logarit. V&i In Py thuéc truc tung, cong thic tr()qthénh
phuong trinh duong thang. Budc dau tién dé udc luong toc do tang truong (9) 1a chuyén cac

quan sat Py, P2, ..., Pn bang cach sir dung phép bién ddi logarit vi vay chung ta c6 Yy = In P,. Ké
dén chung ta hdi quy Y; theo mot s6 hang khong ddi va thoi gian t. Ching ta c6

TPe=p va ME+9=F

Giai dugc g va Py, ta cd

PO = eﬁl va a = eBz -1 (65)

O Hinh 6.8 Ham Dang Ham S6 Mii

P

Bét ky gia thuyét nao vé g déu c6 thé thé hién ( c6 mot s ngoai 1é khong dang ké) thanh
mot gia thuyét twong duong theo By. Do bién phu thudc dugc bién d6i & dang log, mé hinh nay
dugc goi 13 mé hinh tuyén tinh-logarit, hodc d6i khi con goi 1a md hinh béan logarit. Néu mb
hinh nay duoc viét duédi dang In Py = By + B2 X; + U, B2 1a tac dong bién té cuia X 1én In Py khéng
phai 1én P;. B, duoc goi 13 tc dd ting trwéng tire thoi. Ly dao ham hai vé theo X, (xem Tinh
chat 6.2 vé& dao ham), ta co
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_dinP) _1 0P, 65)
B2= "%, P dX, '

S6 hang dPy/P; c6 thé dugc dién dich nhu 14 thay déi cia Py chia cho Pr. Khi nhan véi 100, B,
cho phan tram thay doi cia Py trén mét don vi thay doi cia X;. Dé tinh d6 co gidn cua P theo X,
xem Bang 6.1.

Ly gia tri ky vong ctia hai vé phuong trinh (6.4), ta ¢6

E(Py) = e+ Bt E(elh) (6.7)

C6 thé thiy 1a E(el) = 2 1, va do d6 néu chung ta dy bao P bang cach ding biéu thirc
ePi* Bt oig tri du doan sé thién léch, khong nhat quan va khong hiéu qua. Biéu thirc phu hop
trong truong hop nay la

P, = exp[Br + Pat + (6%/2)] (6.8)

v6i o2 1a phuong sai m3u cia cac sb hang sai sé va exp 1a ham sb mii. P 1a mot wdc luong nhét
quan cua E(Py).

Can c6 mdt diéu chinh tuong tu trong Phuong trinh (6.5) vi E(eP2) = ez + Var (22 Do do,
mot udc luong khong thién Iéch cua g dugce tinh boi

3 = exp[B2 — 1/2 Var (B5)] -

C6 thé c6 duge mot khoang du bao hi¢u chinh cua P;. Trudc day, chung ta da dinh nghia Y;
= In (Py). Pit Y, 1 du bao cua In(Py) trong mo hinh tuyén tinh logarit va s; = s(Yy) 1a sai s6 chuan
dugc udce lugng twong tng. Vay, khoang tin cay cua Y¢ la Yy + t's;, voi t" 1a diém trén phan phbi t
sao cho P(t > t') = mot ntra cua muc y nghia (tham khao Phan 3.9 vé cac khodng tin cdy cua dy
bdo). Lay ham s6 mi (nghia l1a nguoc véi lay log) va hiéu chinh dé thién I¢ch giong nhu trong
Phuong trinh (6.8), chung ta c6 khoang tin cdy hiéu chinh cho viéc dy bao Py la exp[Y;+t's + (o
212)], v6i o° 1a phuong sai rn?lu clia cac s6 hang sai s6. Cén chi ra 1a khoang tin cdy nay s& khong
do1 xung qua P; = eXp[Yt + (02/2)] Tham khao Nelson (1973, trang 161-165) dé thao luan thém
vé cac du bao diém va cac khoang tin cdy ciia chung khi bién phu thugce dugc bién ddi sang log.

O ViDU 6.5

Mo hinh tuyén tinh-logarit dugc sir dung rong rai trong 1y thuyét vé von nhan lyc trong do ly
thuyét cho rang logarit cua thu nhép hodc luong dugc sur dung nhu la mot bién phu thudc. Dé
phat trién 1y thuyet nay, gia sur 1a ty suat loi nhuan cia mot nam hoc tap thém la r. Vay, déi véi
thoi doan thir nhét, lwong wy = (1 + )Wo. D6 véi hai ndm hoc tap cong thire nay 1a w, = (1+
rNwo. D&i vi s nam, ching ta cd Ws = (1 + r)*wo. LAy logarit, chung ta ¢6 (tham khao Tinh chit
6.1c).

In(ws) = s In(1+ r) + In(wp) = B1 + P2S
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Vi vy ching ta ¢6 mot quan hé tuyén tinh-logarit giita luong va sé nam hoc tap. Ciing 1y
luan tuong tu ddi véi s6 nam kinh nghi¢m. Tudi cia mot nhan vién c6 vé nhu cé mot loai tac
dong khac. Chung ta ky vong thu nhap thap khi mot nguoi con tré, va luong s€ tang khi nguoi
nay tudi cang 16n hon, nhung thu nhap lai giam sau khi vé huu. Tuong quan dang duong cong 16
nay co6 thé duoc klem dinh bang mot cong thirc bac hai voi AGE va AGE? Dé téng quat hoa,
chung ta c6 thé mudn kiém dinh xem hoc van va kinh nghiém c6 cung mot dang tac dong bac hai
khong. Vi vdy, mot mé hinh téng quat c6 dang nhu sau:

IN(WAGE) = p; + B,EDUC + BsEXPER + B,AGE
+ BsEDUC? + BeEXPER? + B;AGE? + u (6.9)

DATAG-4 chua dir liu Ve lwong thang, hoc van tinh bang sé niam sau 16p tam, kinh
nghiém tinh bang s6 ndm va tudi ciia miu goém 49 ca nhan. Trudce tién chung ta u6c luong mod
hinh tuyén tinh-logarit trudc d6 nhung lai tim duge mot sb cac hé s hdi quy tuyén tinh khong c6
y nghia. Nhu trude day, chung ta thuc hién viéc don gidn hoa tap dir licu béng cach loai bé cac
bién 1an luot mdi 1an mot bién (xem Bai Thyc hanh May tinh phan 6.7 dé tinh lai cac két qua
nay) dén khi cac tri thong ké chon mo hinh trd nén x4u hon. Céac két qua mo hinh cudi cling
duoc trinh bay ¢ day vai tri théng ké t trong ddu ngodc.

/\ 2
In(WAGE) = 7,023 + 0,005 EDUC* + 0,024 EXPER (6.10)
(76,0) (4,3) (3,9

R°=0,33  d.f.=46

Ca trinh d6 hoc van binh phuong va kinh nghiém déu rat ¢ y nghia ¢ mac dudi 0,001. Y
nghia cua hé s6 kinh nghiém 0,024 1a, gitra hai nhan vién c6 cung trinh do hoc van, néu nguoi
nao ¢4 nhiéu hon mot nim kinh nghiém so v&i ngudi con lai thi s& duge ky vong 1a ¢6 luong cao
hon, trung binh khoang 2.4 phan trim (xem Phuong trinh 6.6 cho phéan dién dich nay). Luu y 1a
EDUC c6 tac dong bac hai v6i tac dong bién té tang theo trinh d6 hoc van. _Tuy nhién, khong nén
qua xem trong cac két qua nay vi phep do d6 thich hop kha thap ngay ca d6i véi tap dir liéu chéo.
R rang can thyc hién nhiéu cong viéc nira trudc khi ching ta co duge nhirng con s6 chinh xéc.
Chung ta s& nhac lai mo hinh nay trong nhitng chuong sau va s& c6 nhiéu két qua dang tin cay
hon.

Tansel (1994) c6 mot img dung rong rai mo hinh luong dang logarit. Vi vay can nghién
ctru mo hinh nay can than.

O BAI TAP THUC HANH 6.8

Str dung dir li€u trong DATAG6-4, udc luong ca mo hinh tong quat trong Phuong trinh (6.9) va
md hinh cudi cing trong Phuong trinh (6.10). Thyc hién mot kiém dinh Wald st dung hai mo
hinh nay. Hay phat biéu gid thuyét khéng va gia thuyét nguoc lai va két luan cia ban dudi dang
van viét.

Gia st lvong dugc tinh bang hang trim déla. Viéc nay s& anh hudng dén cac hé sé hodi quy
nhu thé ndo? Néu co bat ky hé sé nao thay doi, hdy viét lai cac gia tri méi trong Phuong trinh
(6.10)
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O BAI TAP THUC HANH 6.9
Tinh tac dong bién t& (dY/dX) va dd co gidn (X/Y)(dX/dY) cta md hinh InY = By + B, X + BsX? +
u

O BAI TAP THUC HANH 6.10
Tinh tac dong bién te va do co gidn cho mo hinh InY = 1 + f2X + B3(XZ) + u.

O BAI TAP THUC HANH 6.11

Xét mé hinh tuyén tinh logarit InY = B1 + foX + B2 + [34X + BsXZ + u, voi X va Z 1a cac bién
giai thich. Tim mét biéu thirc dai s cta dd co gian cua Y theo X. Hay trinh bay cach ban st
dung kiém dinh Wald dé kiém tra xem céc s hang phi tuyén X® va XZ c6 y nghia théng ké hay
khéng.

0 6.9 So Sanh Cic Gia Tri R® Giita Cac Md Hinh

Trong Vi du 6.5, néu chung ta da sir dung WAGES nhu bién phu thudc thay vi logarit ciia bién
nay, R? hiéu chinh s& 14 0,338. Vi R? cia m6 hinh tuyén tinh-logarit 1a 0,333, nhu vy c6 phai 1a
md hinh tuyén tinh it nhiéu tot hon vé mirc d6 thich hgp? Cau tra 15 1a chic chan khong, boi vi
that 1a khong ding khi so sanh cac gia tri R khi ma céc bién phy thudc 14 khac nhau. Trong
truong hop tuyén tinh, mé hinh giai thich 33,8 phan tram thay doi cua Y, trong khi trong truong
hop tuyén tinh-logarit, moé hinh giai thich 33,3 phan tram thay ddi trong In(Y). Bé sy so sanh 1a
hop 1y, cac bién phu thudc phai gidng nhau.

Tuy nhién, c6 mot cach so sanh do thich hop bang cach thir sai. Cac bién trong truong hop tuyén
tinh-logarit nhu sau:

Buée 1 Uc lwong mo hinh tuyén tinh-logarit nhu cach 1am thong thuong va tinh dugc gia tri
thich hop cho mo hinh In(Y).

Buée 2 T nhiing gia tri nay, tao gia tri trung binh wdc lwong cho Y bang cach phép tinh nghich
cua logarit, va bao dam la thién léch hi¢u chinh nhu trong Phuong trinh (6.8). Vay,
ching ta s€ c6

N,
= exp[In(Yy) + 642)] (6.11)

N

Buéc 3 Tinh b1nh phuong cua twong quan gitra Yy va Y. Tuong quan nay c6 thé so sanh duoc
v6i R? hiGu chinh cua mot mo hinh tuyén tinh. . i )

Buéc 4 Tinh téng binh phuong sai s6 va phuong sai ciia phan du bang cach sir dung cac mdi
quan h¢

ESS
ESS = Z(Yt Yt) va ('5 = m
Budce 5 Dung ESS, tinh céc tri théng ké lya chon m6 hinh ddi véi mé hinh méi. Céc tri théng

ké nay c6 thé so sanh dugc vai cac tri thong ké ctia mo hinh tuyén tinh.

O ViDU 6.6

Str dung dir liéu trong DATA6-4 va m6 hinh tuyén tinh- logarlt dugc udce luong trong Vi du 6.5,
ching ta da tién hanh cac budc nay va da tinh dai lugng R® mdi va cac tri thong ké lua chon mo
hinh (xem chi tiét trong Bai thuc hanh may tinh 6.8). Két qua tim dugc 1a R? bang 0,37, 16n hon
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rat nhiéu so voi gia tri nay trong mé hinh tuyén tinh. Tét ca cac tri thong ké lwa chon mo hinh
cia md hinh tuyén tinh-logarit déu thap hon so véi mo hinh tuyén tinh. Vi vy, theo cac tiéu
chuén nay, mé hinh tuyén tinh-logarit c¢6 wu thé hon mét chut.

0O 6.10 M6 hinh Log-hai lin (hay Losg-L 0g)

M®d hinh Log-hai lan (hay Log-Log) rat phd bién trong wdc lugng cac ham san xuat cing nhu
ham nhu cau. Néu Q 1a s0 luong dau ra ciia mot qua trinh san xuat, K 1a s6 luong von dau vao
(sb gio may), va L la s6 luong lao dong dau vao (so gi0 nhén cong lao dong), thi twong quan
gilta dau ra va dau vao 1a phuong trinh ham san xuét viét nhu sau Q = F(K,L). Mot dac trung
chung cua dang ham nay 1a ham san xuét Cobb-Douglas, rat ndi tiéng trong 1y thuyét kinh té vi
mo. Ham nay c6 dang tong quat sau:

Q =KL

v6i ¢, ava £ 1a nhiing thong sb chwa biét. Lay logarit hai vé (xem Tinh chét 6.1) va thém vao sd
hang sai s0, chiing ta c6 dugc ham kinh te lugng (B1 = In c):

|th Bl+OL|nKt+B|nLt+Ut
Néu chung ta chi thay d6i K nhung giit L khong d6i, thi chung ta c6 (sir dung Tinh chat 6.2¢)

_A(nQ)  (/Q)AQ _KAQ
TA(NK) T (1K) AK T Q 4K

100A(InQ) = 100AQ/Q 1a phén trim thay doi theo Q. Do dé, a 1 phan tram thay ddi ctia Q chia
cho phan trim thay d6i ciia K. Pay 1a @9 co gidn cia déu ra theo von. Tuong tu nhu vay, B la
dd co gidin ciia dau ra theo lao ddng. Vi viy, cac hé s6 hdi quy trong md hinh log-hai 1an don
gian la cac dg co gian tuong ng, co gia tri khong d6i. Luu ¥, vi tinh chat nay, cac gia tri bang
sO cua cac hé sO cua cac blen doc 1ap khac nhau thi c6 thé so sanh dugc tryc tiép. Bang 6.3 tom
tat dién dich cua cac hé sé hdi quy trong cic mo hinh c6 logarit ctia cac bién.

O Biang 6.3 Dién dich Cac tac dong bién té trong cic mé hinh lién quan dén Logarit
Md hinh Dang ham sé Tac dong bién t¢  Dién dich

Tuyén tinh Y = By + BoX AY = BoAX Mot don vi thay doi
trong X s€ lam Y thay
d6i B, don vi

Logarit-tuyén tinh Y = B, + B,InX Ay =Bz (1 00 ij Mot phan tram thay
100 X doi trong X s€ lam Y
, thay doi B>/100 don vi
Tuyén tinh-logarit InY = B4 + BoX AX Mot don vi thay doi
’ ’ e b 100 75" = 100p2AX trong X s& lam Yythay

d6i 100B, phan tram

logarit-hai 1an InY =By + BoIn X AY _ MOot phan tram thay
100 Y ~ doi trong X s€ lam Y
AX thay doi B, phdn tram
52(100 7) y d6i B2 p
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Ching ta co6 thé c6 duoc két qua thi vi tir mé hinh nay. Gia sur sé luong vén va lao dong
dau vao tang gap doi. Luac nay daura la

Q1 =c(2K)* 2L)P =2 Q

Neu a+pB =101 =2Q. Vivay, dau ra cling s& ting gap d6i néu o + B = 1. Pay la diéu
kién rat pho bién vé loi nhuin khong doi theo qui md. Néu cac do o gian uoc luong la Py =

exp[Yt + (6°/2)], chung thé hién lgi nhuén ting theo qui mé, va o+ B < 1 cho thay loi nhuén
glam theo qUI mo. Mot kiém dinh thong thudng déi véi loi nhuan khong d6i theo qu1 md rét thi

. Gia thuyet khong laHy: a+PB=1va gia thuyét doi 1a Hizo+ B #1. Trong Phén 4.4, ching
ta phat trién ba kiém dinh cho cac gia thuyét lién quan dén t6 hop tuyén tinh cta cac hé sé hoi
quy. Dé ap dung Phuong phap 2, dinh nghia B, = o + p — 1. Theo gid thuyét khéng, B, = 0. Giai
duogc B, chungtaco p =B2+1—o. Thay vao mé hinh, ta co

Ith = B]_ + o InKt + (Bz +1- OL) InLt + Ut
= Bl + o (InKt — InLt) + InLt + Bz InLt + Ut

Mo hinh nay khong thé wéc lwong duge nhu dang ¢ trén vi s6 hang InL; khong c6 hé s6. Bé ude
luong, cac bién nhu vay phai dugc chuyén sang vé bén trai. Vi vy, ta c6

Lth - |n|_t Bl + (ant |n|_t) + Bz |n|_t + Ut
bat Yi= Ith InLt, Xy = InKt — InLt, va Xp = InLt, mo hinh tré thanh
Yi=B1+ oXy + B2Xe + Ut
Pé uéc lugng md hinh, ching ta pién dbi cac bién ban dau d‘é tao ra cdc bién méi va sau do héi
quy Y theo mdt so hang khong do6i, Xy va Xy Kiém dinh can doi vai 1gi nhuan khong doi theo
qui mo chi don gidn 1a mdt ki€ém dinh t vé hé so6 cua Xyp.
O BAI TAP THUC HANH 6.12°

M ta cac budc thue hién mot kiém dinh tuwong tu sir dung Phuong phap 1 va 3 dugc mo ta trong
Phan 4.4

O BAI TAP THU'C HANH 6.13

Gia dinh vé loi nhuan khong d6i theo qui mé van dugc giir; nghia 1a o + B = 1. Theo gia thiét
nay, hily mé ta bang cach nao c6 thé wéc lugng duoc ham san xuat Cobb-Douglas.

Vi Du Thue Nghiém: Mot Haim Sin Xuat Nong Nghiép

Carrasco-Tauber va Moffitt (1992) da udc lugng mot ham san xudt loai Cobb-Douglas lién hé
gia tri cua san lugng nong nghiép (¢ dang log-hai 1an) vé6i lao dong, dét, nha, may moc thiét bi,
cac dau vao khac, phan bon va thudc trir sdu. Sau dé, ho da str dung ham san xudt udc luong dé
tinh san luong bién té an (dugc danh gia bang trung binh hinh hoc) ctia mdi loai dau vao néng
nghiép. Dir liéu nam 1987 cua cac tiéu bang & My, trir Alaska va Hawaii. Tat ca cac bién tinh
bang hang ngan dola mdi néng trai, trir lao dong tinh bang ngan ngdy trén mdi ndng trai. Mo
hinh uéc lugng dugce cho ¢ day, vdi céce tri thong ké t trong ngodc don.

P .
Ln Q =4,461 + 0,227 In(lao dong) + 0,159 In (dat & nha)
(211) (2,12 ’ (2,01) ‘
+ 0,274 In(may moc thiét bi) + 0,402 In(cac dau vao khac)
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(2,42) (8.55)
+ 0,082 In(phan bén) + 0,136 In (thuoc trir sau)
(0,85) (2,00)

Trir d6 co gidn cua phan bon, cac dau vao khac co y nghia théng ké & mirc 5 phan tram.
Céc san pham bién té udc lugng d6i voi cac dau vao 1 $44,54 mdi ngay dbi vai lao dong, $0,04
cho mdi dola dat va nha, $1,25 cho mdi dola may moc, $1,29 cho mdi dola ciia cac dau vao khac,
$4,91 cho mdi ddla phan bon va $5,66 cho mdi dola thudc trir sdu. Cac tac gia da udc lugng mat
s mo hinh thay thé bang cach sir dung dang ham sé khong duoc thao ludn trong chuong nay va
da thu duoc cac dai lugng san lugng bién té khac nhau ddi véi mot s6 dau vao. Cac doc gia quan
tam c6 thé tham khao chi tiét trong cac bai bao cta nhimg tac gia ndy.

0 6.11 Ung Dung: Uéc Lwong P§ Co Giiin Ciia Giao Thong Bing Xe Buyt

Vi md hinh log-hai 1an cho cac h¢ s6 hoi quy ¢ do co gidn khong d6i, ddy 1a mot ham rat thong
dung trong udc lwong ham nhu cau. Chung ta minh hoa mo hinh log-hai lan bang cach xem lai
cac yéu td quyét dinh cua giao thong bang xe buyt da tim hiéu trong Phan 4.6. Tap dir liéu trong
tap tin DATA4-4, va Bai thuc hanh mdy tinh Phan 6.9 ¢6 hudéng din dé tinh toan cac két qua
duogc trinh bay ¢ day.

Mo hinh cing véi tt ca cac bién giai thich s& c6 hé sé khong ¥ nghia (6 muc 10%) dbi véi
logarit cia FARE, GASPRICE, POP, DENSITY, va LAND AREA, trong d6 log cua ham mdt do
dan so it c6 y nghia nhat (nghia 1a c6 gia tri p cao nhat). Khi bién nay duoc loai bo ra ngoai va
md hinh dugc wdc lwong lai thi hé s6 ddi véi ham INCOME, POP, va LANDAREA tr6 nén ¢ y
nghia ¢ mirc dudi 0,001. Nguyén nhén chu yéu vé mit Iy thuyet cho su thay doi nghiém trong
nay 1a do giam tinh da cong tuyén va lam ting béc tu do két hop v61 mot mé hinh nho gon hon
c6 thé cai thién duoc do chinh xac cia cac hé sb. Chung ta tiép tuc loai bot nhitng bién khac ma
hé s cua chiing khong c6 ¥ nghia cho dén khi chi con lai nhitng hé sb co ¥ nghia ma théi. Nhu
trong truong hop tuyen tinh, In(FARE) ciing bi loai bo. M0 hinh sau déy 1a m6 hinh cubi ciing
v6i sai s6 chuan dé trong ngoic don (khong gidng nhu tri thong ké t thong thuong):

/\
IN(BUSTRAVL) = 45,846 — 4,730 In(INCOME) + 1,820 In(POP)
(9.614)  (1,021) (0,236)

0,971 In(LANDAREA)
(0,207)

=0,609 d.f=36

Mot cau hoi thu vi khac duge néu ra 1a bién du lich bang xe buyt c6 tinh chét co gidn hay
khong co gidn. Néu gié tri bang sd cua do co gidn nay thap hon 1 (b6 qua dau) thi ching ta c6 thé
két luan rang bién s dung xe buyt la khong co gian. Néu né cao hon 1 thi c6 nghia la bién c6
tinh co gian. Gid thuyét khéng chinh thiic s& duoc ap dung dbi voi hé s nay va gia thuyét nguoc
lai s& c6 tinh hai phia. Tri thong ké kiém dinh d6i véi mdi bién co gian 1a

4731 1.82 1 09711
1021 - 365 0236 - 47 0207 - 014

Ttr bang tra t dugc trinh bay ¢ mat trong cla trang bia dau, ching ta c6 gia tri t61 han voi
bac tu do 36 va muc y nghia 0,002 (d6i véi ki€ém dinh hai phia) nam gitra 3,307 va 3,385. Vi tri
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thong ké t d6i voi hé sé cua bién thu nhdp va ddn s6 tinh toan duoc cao hon khoang nay nén
ching ta c6 thé két luan rang tinh co gidn cta cac bién sb trén 1a c6 y nghia. Tuy nhién, nguoc lai
thi hé sb dbi v6i bién dién tich dat 1a khong khac 1, ngay ca v6i muc 0,8 (gid tri t61 han nam
trong khoang 0,225 va 0,256 va gia tri béang sb cao hon gia tri quan sat duoc). Trong truong hop
nay, chung ta c6 thé két luan ring bién dién tich dat c6 tinh chit co giin don vi.

O BAI TAP THUC HANH 6.14
Thuc hién kiém dinh Wald twong tu nhu bai tap thyc hanh 6.8

O 6.12 Nhirng M6 Hinh Khac *

M6 Hinh Logit *

Trong vai truong hop, bién phu thude co the nhén gia tri gitra 0 va 1. Vi du ta c6 the lién hé gitra
phan s cua sb ngudi bo phiéu cho mot vi tong thong nao d6 voi cac yéu td quyét dinh cua no.
Mot céach khac, co the lién hé gitra phan s6 cua s6 ngudi mua xe hoi trong mot thoi doan xac
dinh nao d6 vai cac yéu t6 quyét dinh ciia n6. Néu mot mé hinh hoi quy thong thuong nao do
dugc su dung trong nhitng truong hop nhu vay thi khong co gi co thé bao dam rang gia tri dy
doan trudc s& nam trong khoang 0 va 1. Pé bao dam khong xay ra nhing truong hop nhu vay,
nguoi ta thuong ap dung mot dang ham nhu sau (dugc goi 1a dwong cong Logistic):

In . =a+pBX+u
1-P

trong d6 P gia tri cta bién phu thudc nam trong khoang 0 va 1. M6 hinh nay thuong dugc goi 1a
mo hinh Logit. Rut P tir phuong trinh trén (bang cach lay ham s6 mii 1an thar nhat hai vé phuong
trinh), ta co

1

—(a+pX+u)

P=
l1+e

Dé dang nhan thiy rang, néu gia tri B > 0 thi P s& tién dén gia tri 0 khi X — -o0, va gia tri 1
khi X — 0. Vi thé, gid tri P khong bao gid vuot ra khoi pham vi [0, 1]. Puong cong Logistic s&
c6 hinh déng nhu trinh bay trong hinh 6.9. Puong cong nay ciing duoc str dung dé khop véi dang
duong cong tang truéng. Vi du, doanh sb ban hang ctia mot san pham méi (nhu tivi c6 do nét
cao) c¢6 thé tang nhanh trong thoi gian diu nhung sau d6 giam dan roi ngung han, M6 hinh Logit
duoc ude luong dya trén cach tinh hdi quy ctia ham In[P/(1 - P)] theo mot hang sé va bién X.
Nhitng mé hinh dudi dang nhu vay duoc mé rong va phan tich ddy du hon & chuwong 12.

Phép bién déi Box — Cox * o o
Trong mo hinh sau day, nguoi ta da st dung phép bien doi dugc goi phép bién do6i Box — Cox
[xem Box and Cox (1964)]:

Yt—l_a Xt -1

+ +
x P Y
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O Hinh 6.9 Po Thi Puong Cong Logistic
Y
T
X

0

C6 thé chtng minh duoc rang khi gia trj A = 0 thi mé hinh c6 thé rut gon bang dang log — hai 1an
INY = o+ B In X + u. Trong trudng hop A = 1, ching ta c6 dwoc md hinh dang tuyén tinh Y — 1
=a+B(X-1)+uhayY =a +BX+u,trongdé o =a-p+ 1. Khiknhin cic gia tri khac,
ching ta s& c6 duoc mod hinh phi tuyén tinh. M6 hinh nay c6 thé udc lugng bang thi tuc wéc
luong thich hop nhat bang cach sir dung chwong trinh ti uu hoa phi tuyén tinh. D6 thi ham so s&
c¢6 nhiéu dang mot cach linh dong, va ngudi ta co thé kiém dinh voi A bang 0 hay bang 1, hay véi
cac gia tri khac. Néu biét trudc duoc pham vi gia tri cua A tir —1 dén +1, chung ta c6 thé chon
mot gia tri cho A va dang cac bién méi 1a Y = (Yk 1)/x va X" = (X}‘ 1)/A. Sau d6 chung ta
hdi quy Y~ theo bién X~ va theo cic sd hang hang sé va nhan du:ac tong binh phuong sai so
Chung ta 1ap lai quy trinh nay véi cac gia tri khac nhau clia A va chon ra gia tri nho nhat trong s6
cac két qua tong binh phuong sai s6. Quy trinh do tim ndy ¢ thé thuc hién bang chuong trinh
hoéi quy tuyén tinh ma khéng can dén chuong trinh hdi quy phi tuyén tinh. Phan mé rong cho
phuong phap nay la str dung dang thae X = (X" — 1)/, thu két qua véi cac gid tri A va p (tr -1
dén +1), va chonra to hop ma cho két qua téng binh phuong sai s6 ESS 14 nho nhét.

Mudn biét thém chi tiét vé phép bién d6i Box — Cox, xin tham khao tac gia Kim va Hill (1993),
Showalter (1994) va tac gia Wooldridge (1992).

Tinh Phi Tuyén Trong Cac Thong S6 *

Chung ta dd xem xét nhiéu phuong phap ma trong do tinh chét phi tuyen trong cac bién co thé
giai quyét twong tw nhur trong trudng hop hdi quy tuyén tinh, tirc 13 cac blen nay s€ dugc bién doi
mot cach thich hop, va nhu vay chung ta s& ¢6 dugc mot mo hinh tuyén tinh véi hé sé hdi quy
chua biét. Tuy nhién, ciing c6 nhiing truong hgp ma cach thirc trén khong thé thuc hién duoc.
Ham Box — Cox 1a mét vi du cho trudng hop ma mdi quan hé 1a phi tuyén tinh trong cac thong
s6 va cling khong thé bién d6i thanh danh tuyén tinh ngoai trr mQt vai truong dic bict ké trén.
Mot vi du khac 1a ham san xuét cta cdc bién thay thé c6 hé sé co gian khéng doi (CES), duge
cho nhu sau:

Q=y[6K? +(1-8)L "] “Pe'(y >0,0<85<1,v>0,p=-1)

Trong d6 thong sb chua biét v, 3, v, va p c6 tinh chét phi tuyén. Chung chi ¢ thé xac dinh bang
thi tuc wéc lugng thich hgp nhat hodc bang cac phuwong phap binh phuong téi thiéu phi tuyén.
Tuy nhién, trong truong hop nay tac gid Kmenta (1986, trang 515) da &p dung cach tinh binh
phuong bac hai gan dung nhu sau:
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an:lny+y81nK+v(1—S)InL—%pvéi(l—S)[an—lnL]z +u

=B, +B, nK+B,InL+B,(InK-InL)* +u

Gié tri u6c lugng cua céc thong sd ban dau trong ham san xuat CES c6 thé lay két qua tir gia tri
udce lugng cua cac .

Mic du c6 thé d& dang bién d6i cac bién va dua chiing vao trong mé hinh nhung nén tranh
viéc ap dung cac phuong phap bién d6i ma khong phén biét y nghia tmg dung cta cac phuong
phép ndy. Diéu can thiét 1 hdy xem xet nhitng diém ly thuyet co ban trong cac phép bién doi va
gitt cho md hinh cang don gian cang tdt.

O 6.13 Phuong Phap Mé Hinh Ho4 “Tir Tong Quat Pén Pon Gian” Hendry/Lse

Nhu di phat biéu trudc ddy, sy hinh thanh mé hinh kinh té lugng muc chip nhan dugc 1a rat can
thiét d6i v6i nhirng két luan rat ra tir mo hinh d6. Trong cac phan va chuong trude, ching ta di
thao luan vé nhiing tiéu chuan ding dé danh gia xem thé nao 1a mot mo hinh “t6t”. Qua trinh dau
tién hinh thanh mé hinh dugc dwa trén ly thuyét kinh té. Pay 1a nhiing kién thtc riéng ctia nha
nghién ctru vé nhitng hanh vi co ban, vé nhimg nghién ctru khac twong ty, ...v.v. Nha phan tich
cling c6 thé c6 nhimg ¥ kién tong quan vé cac tic dong c6 thé cua tinh chat phi tuyén ciing nhu
su twong tac giita cac bién. Vi khong thé c6 mot phuong phap théng nhat chung trong viéce xac
dinh mdi quan h¢ gilra bién phu thudc va bién giai thich, nén nha nghién ctru thuong dua ra cac
mo hinh thay thé khac va sau d6 thuc hién hang loat cac kiém dinh chan doan cac mo hinh nay.
Trong viéc danh gia xem mot mo hinh kinh té lugng ¢6 dugce chap nhan hay khong thi diu
ctia cac hé s6 hoi quy udc lugng 1a mot trong nhitng dai lugng rat quan trong, va diéu can thiét 1a
nha nghién ctru phai ¢6 dugc nhimg nhan dinh ban dau vé cac gia tri ky vong sé nhan dugc, it
nhat 1a 601 v6i nhimg bién quan trong. Vi du, gia su chung ta dang udc luong cho moi quan hé
ctia nhu cau va két qua c6 do co gidn udce luong vé gia la duong. Day 1a mot dau hi€u 10 rang cho
nhimg dic trung sai c6 thé c6 trong thanh phan xac dinh hodc cau trac sai sb (hodc ca hai) va/
hoic phuong phép luan kinh té luong c6 15i sai. Mic du gia tri R?1a mot dai lwong rat hitu dung
khi ding dé danh gia tinh thich hop, nhung tin twong vao dai luong nay qua mirc 1a mot didu
khong nén. Thong thuong nhimg cudc nghién ciru cheo déu cho két qua R? thap hon so v&i cac
nghién ctru theo chudi thoi gian, trong d6 hau hét cac bién déu cho thiy xu huorng va c6 moi

tuong quan cao gitta chung. Mic du gia tri R? thap s& cho thiy kha ning mot s bién bi loai bo
nhung nguoi ta cling khong khuyén khich chon lya mot mé hinh duya trén tiéu chuan cuc dai gia
tri R”.

Trong chuong 4, chung ta da dé cap dén 8 tiéu chuan chon luya mo hinh nhu 13 nhitng dai
lwong hiru ich ding dé danh gia xem mo hinh nay c6 “t6t” hon mé hinh kia hay khong. Mot tiéu
chuan khac nita ciing thuong duge ding dé danh gia mo hinh 1a kha nang dy bao gi tri bién phu
thudc ciia mo hinh. Néu gia tri du bao 1a mot trong nhitng muc tiéu quan trong d6i véi nha kinh
té lwong thi kha ning dy bao ctia mo hinh can thiét phai dugc xem xét than trong (xin xem thém
¢ chuong 11).

Trong céc phan tmg dung va vi du vé tinh chét phi tuyén va vé cac bién c6 do tré trinh bay
trong churong nay, chiing ta di bat dau véi mot mo hinh khong co gidi han tong quat va sau d6
giam di bang cach loai dan timg bién c6 hé sé ¥ nghia thap nhat. Cach tiép can nay, duoc goi la
phuong phap di “tir tdng quat dén don gian”, duoc tac gia Hendry (1985) rat tan thanh ciing
nhu nhiéu nha kinh té lugng khac thudc truong kinh té London (xin tham khao thém & tac gia
Hendry va Richards, 1982, 1983; tac gia Gilbert, 1986, 1989). Cach tiép can cua ho con dugc goi
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la phwong phap Hendry/ LSE. Mic du tic gia Hendry dd nhin manh dén viéc mé hinh hoa
theo chudi thoi gian nhung nguyén 1y ciing c6 thé ap dung twong tu trén dit liéu chéo. Y trong
co ban trong thudt ngir cla tac gia Hendry la co mot quy trinh phat ra cac dir liéu (DGP) nam
an dudi cac gia tri cua cac bién s6 vé kinh té va cong viéc cua nha nghién ctru la dung cac ly
thuyét kinh té, kha niang truc quan, va kinh nghiém ciing nhu thong qua mot sb kiém dinh danh
gia mo hinh dé xem mé hinh c6 thé cai thién dugc hay khong. Pé lam duoc diéu nay, nha nghién
ctru s& bt dau v6i mot md hinh dong tong quat cho phép ho sir dung nhiéu tham s hon, nghia
1a ¢6 nhiéu do tré va bién (bao gdbm ca nhitng s6 hang phi tuyén c6 thé c6) hon nhimng gi ma
nguoi ta thuong tién hanh va sau d6, nha nghién ciru s& thyc hién phép don gian hoa dua trén
dir liéu bing kiém dinh Wald va kiém dinh t. Vi du 6.5 va tng dung trong phan 6.7 vé chi phi
bang sdng che va chi phi R&D 1a nhing vi du cu thé cho phuong phap luén nay. Trong chuong
7,9, va 10, ching ta s& c6 nhiéu vi du hon vé phuong phap tiép can tir tong qudt dén don gidn.
Su don gian hod md hinh dya trén dir liu dan t6i két qua la md hinh d6 c6 cac dic trung xic
tich hon, c6 nghia 1a m6 hinh véi it thong s6 hon. Loi thé cua két qua xuc tich nay la (1) tang do
chinh x4c cho cac gia tri udc luong vi da lam gidm tinh da cong tuyen (2) ¢6 nhiéu bac tu do
hon va vi thé ma gia tri wéc luong s& dang tin cdy hon, (3) niang lyc kiém dinh sé& cao hon, va (4)
mo hinh don gian hon, ngudi ta s& dé dang linh hoi hon 1a mo hinh phirc tap.

O 6.14 M6 Hinh Hoa “Tir Pon Giian Pén Tong Quat” Biang Cich Sir Dung Kiém Pinh
Nhan T Lagrange

Vé mit nguyén tic thi nguoi ta van ua thich cach tiép can nr t(fng qudt dén chi tiét hon, nhung
nhu:ng mg dung thuc té thuan tuy theo phuong phap nay c6 thé dem lai mot sd phién toai. Vi du,
viéc dua thém mot vai bién méi cé tinh chét tré so véi cac bién hién tai trong mo hinh s& khién
cho cac bién doc lap khac trd nén tuong quan véi nhau cao hon. Nhu da trinh bay trong cac
chuong trudce, khi miec d6 twong quan tréd nén cao hon thi viéc do luong cac anh hudng riéng 1¢
cia cac bién doc 1ap tré nén kho khan hodc khong thé duoc. Tuong tu, thong thuong thi nha
nghién ctru s€ ty tin hon vd1 mdt mo hinh ddc trung co ban hon 1a viéc xay dung mot mo hinh
téng quat. Dé tranh nhiing van dé trén, viéc mo hinh hoa dua trén cach tiép can “twr don gian
dén tong quat” s& dugc bat dau tir phia nguoc lai voi dic trung co ban vé nhitng gi ma nha
nghién ctru cam thay ty tin va rdi cau hoi dat ra 1a lidu co nén dua thém bién vao trong mo hinh
hay khong. Mot cong cu chan doan thuong dugc cac nha nghién ctru str dung trong cach tiép can
nay la kiém dinh véi nhén tir Lagrange (LM). Tuy nhién, trugc khi di sdu vao van dé trén, didu
can thiét 1a phai c6 duoc cach nhin tong quat day di vé nhimg phuong phap khac nhau déi voi
kiém dinh dic trung mo hinh.

C6 nhiéu phuong phép chinh thic dugc dung trong viéc kiém dinh gia thuyét, nhung
phuong phap duoc dung thuong xuyén nhat bao gom kiém dinh bang nhan to Lagrange (LM),
kiém dinh ty s6 thich hop (LR), va kiém dinh Wald. Trong cac phan dugc trinh bay trude day
thi kiém dinh duogc stir dung nhiéu nhat 13 kiém dinh Wald. Trong phan nay, nguoi ta s& tap trung
vao kiém dinh LM nhu 1a mot phuong 4n thay thé trong viéc kiém dinh cac dic diém ciia mo
hinh. Kiém dinh LR s& dugc thao luan thém trong phﬁn phu luc. Trong tat ca cach tiép can trén,
nguoi ta da xay dung 1én hai mo hinh, mé hinh gidi han va mé hinh khong gici han. M0 hinh
giéi han duoc thiét 1ap bang cach dua cac gidi han tuyén tinh hodc phi tuyén tinh vao trong cac
thong s6 ctia mo hinh va tuong tng véi gia thuyét khong. Mo hinh khong gidi han 1a mot giai
phap thay thé khac.

Trong cac chuong trudc day, chung ta da dung phuong phap Wald déqkiém dinh gia ’thuyé't
gitta m6 hinh khong gidi han va mo hinh gidi han, trong do chiing ta c6 thé bo qua mot so bién.
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Diéu nay dugc trinh bay nhiéu trong cdc ng dung theo chudi thoi gian va chéo. Kiém dinh Wald
bit ddu véi mot phuong an thay thé (md hinh khéng gii han) va dua ra cau hoi la gia thuyét
khdng (m6 hinh gidi han) ¢6 duoc wa thich hon hay khong. Kiém dinh ty s thich hop 1a mot
phép so sanh tryc tiép giita hai gia thuyet Nguyén ly cua nhan tor Lagrange bat dau véi gid
thuyét khéng va hoi xem co su dich chuyén vé hudng cac giai phap wa thich hon. Hay noéi cach
khac la thu tuc LM s€ xac dinh dugc mot m6 hinh don gian hon nhung xtc tich hon va cau hoi
dat ra 13 ¢6 can thlet phai thém bién mdi hay khong. Vi vay ma chung ta s& bét dau voi cach thiét
1ap co ban va tién hanh kiém dinh viéc thém cac bién méi thay vi bat dau véi mot mo hinh day
du va kiém dinh xem c6 nén bo bét di mot s6 cac bién hay khong. Phuong phap LM thi kha tong
quat nén c6 thé ap dung vao trong nhiing tinh hudng khéc s& duoc mo ta trong cac chuong sau.
Ca hai phuong phap tir tong quat dén don gian va tir don gian dén tong quat 1a nhiing phuong
phap rat hiru dung va nguoi ta dé nghi rang nén st dung ca hai phuong phap dé c6 dugc mot két
luan vitng chic hon.

C6 nhiéu bai nghién ctru dé cap dén kiém dinh LM nhu cia tac gia Aitcheson va Silvey
(1958), Silvey (1959), Berndt va Savin (1977), Godfrey (1978), Buse (1982), va cua tac gia
Engle (1982, 1984). Tat ca cac bai nghién ctru trén doi hoi nguoi doc phai c6 kién thirc vé dai s6
tuyén tinh. Trong chuong nay, chung ta s& duoc trinh bay mot cach tom luoc cac loai kiém dinh
cung voi kha nang ung dung cua chung Mot vai két qua 1y thuyét khac cling s&¢ dugc tom tat
trong phan phu luc cia chuong cung véi mét bang giai thich cac thuat nglr vé nhdn fur Lagrange
va ty so thich hop. Mot su so sanh ba phuong phap nay dya trén cip s nhan ciing dugc dua
thém vao trong phan phu luc va duoc dién giai bang vi du don gian. Trong chuong, ching ta sé&
xac dinh cac budc can thiét dé thyc hién mot klem dinh LM va ng dung ching voi dir liéu thyce
té. Mic du kiém dinh LM 1a k1em dinh trén mau 16n, nhung nguoi ta nhén thiy no cling rat hiru
ich ngay ca trong truong hop s6 mau quan sat chi c& 30. Kiém dinh Wald ciing c6 thé ap dung
601 v6i truong hop sé mau quan sat nho. Kiém dinh ty s6 thich hop doi khi dugc ap dung cho ¢&
mau nho. Nhimg diém nay s& duoc trinh bay chi tiét hon trong phan phu lyc.

Nhimng gia thuyét véi ngu ¥ bac bo bot cac bién 1a truong hop dic biét cia gia thuyét 1ong
vao nhau. O dang 1ong vao nhau, mé hinh gi6i han tré thianh mot mo hinh con ctia mot mo hinh
khong gidi han khac. Cac gia thuyét khong 1ong vao nhau 1a nhitng mé hinh hoan toan khac
nhau ma trong 6 mot mo hinh khong thé tré thanh mo hinh con cia mot mé hinh khéac. Vi du,
viéc bac bé mot sd bién va thém mot sd bién khac s& hinh thanh nén mé hinh khong léng vao
nhau. Trong cuén sach ndy, chiing ta chi tip trung vao cic gia thuyét 1ong vao nhau. Poc gia co
quan tam dén kiém dinh gia thuyét khong 1ong vao nhau c6 thé tham khao céc bai Viét cua tac gia
Davidson va MacKinnon (1981, 1982) va cua Mackinnon (1983) nhung cht y rang ching doi
hoi phai co kién thire vé dai s6 tuyén tinh.

Kiém Pinh Nhan Tir Lagrange Khi Thém Cac Bién
Thu tuc kiém dinh LM s& dé hiéu hon trong truong hop nha phan tich kinh doanh hay kinh té
muon biét co nén dua thém bién vao trong mo hinh hay khong (vi du dua cac s6 hang phi tuyén

tinh va s6 hang tuong tac). Hiy xem xét mo hinh khong gi6i han va giéi han sau day:

(R) Y:B1+B2X2+B3X3+...+Bme+u
(U) Y=B1+BZX2+...+Bme+Bm+1Xm+1+...+Bka+v
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Trong md hinh U, c6 (k — m) bién m&i Xi+1, Xm+z, ... X (vi du, cac bién phi tuyén tinh) da dwoc
thém vao. Diém tha vi & gid thuyét khéng nay 1a hé s6 hdi quy cua cac bién thém vao 1a bang 0.
Céc budce thye hién kiém dinh LM nhu sau:

Buwéc1 Ho: foet = Pz = ... = S = 0. Hj: trong sb céc f trén tdn tai it nhét mot S khéac
khong.

Budce2 Udc lugng gia tri R ciia m6 hinh gidi han

Buée3 Thu duge phan du wéc lwong ciia mé hinh nhu sau

A

u, =Y B, —B,X, —B:X; —.. =B X,

Gia sir cac dic trung “ding” thudc vé mé hinh U; trong truong hop nay thi nén dua
cac bién Xpe1, Xm+2, ..., Xi vao trong mo hinh. Cac anh hudng cua ching s& duoc quan
sat bang phan du G, . Vi vay, 0, dugc xem nhu 6 lién hé vé6i nhitng bién bi loai bo.
N6i cach khac, néu chiing ta hoi quy gié tri U, theo cac bién trén, ching ta s& c6 dugc
su thich hop tét, mot chi sb chung to réng it nhét c6 mot sb bién trong $6 Xm+1, Xm+2,
., Xk nén duoc dua thém vao trong mo hinh. Ly luin nay dan dén budc tiép theo.
Bu6c 4 Hoi quy bién {1, theo hang sd va tat ca cac bién X, bao gobm cac bién trong mo hinh
gidi han. Piéu nay c6 nghia 1a hdi quy theo tit ca cic bién doc 1ap trong mo hinh
khong gi6i han. Ching ta s& xem budc hdi quy thir hai nay 1a hdi quy phu. Tac gia
Engle (1982) da ching minh rang, d6i v6i cic mau quan sat 16n, ¢c& mau (n) nhan véi
gia tri R? khong hiéu chinh trong ho6i quy phu nay s& c¢6 phan ph01 Chi-square vé&i bac
tu do tuong duong véi 56 gidi han trong gia thuyet khong (dleu nay dugc trinh bay
trong phan phu luc 6.A.3 d6i vai truong hop hdi quy don). Vi thé, trong bai toan cua

ching ta, nR? ~ x;__. Ly do dua cac bién ban du vao trong hdi quy phu la dé gia tri
thong ké kiém dinh c6 dugc dang thuan tién. Néu nR> >y.> (a) thi vi tri cia mot
diém nao d6 trén do thi phan phdi y.__ ma dién tich bén phai diém d6 bang (a), chinh
12 mirc y nghia ma chung ta s& bac bo gid thuyét khong cho rang tat ca hé sé hdi quy
moéi déu bang khong. M6t cach khac, chung ta sé tinh gia tri p= P(y;_., >nR’) va bac
bo gia thuyet khong néu gia tri p thip hon murc ¥ nghia. Néi cach khac, chung ta c6 thé
két luan rang it nhat co mot s trong cac bién méi nén duge dua thém vao trong mo

hinh. Céc gié tri p ciia mdi hé sb riéng 1¢ ciing co6 thé két luan rang bién nao nén duoc
dua vao.

Sir Dung Hoi Quy Phu Pé Xac Pinh Cac Bién Pwa Thém Vao Mé Hinh Co Ban

Hoi quy phu cung cép céac thong tin vé nhirng bién moi dang duoc xem x¢ét tro thanh d6i tuong
dua thém vao trong mod hinh co ban. Thuc té, hé s6 wéc lwong va cdc tri s6 thong keé lien quan
dén cdc bién méi sé dwoe dwa thém vao trong hoi quy phu ciia kiém dinh LM ciing giong voi cdc
dai luvong co duwoc tir moé hinh khong gioi han hoan toan. Mo hinh khong gioi han nay sé dwoc
bdt dau ciing véi phwong phdp tir tong qudt dén don gian. Piém nay da dugc chimg minh day dua
boi tac gia Ramanathan (1986) va cling dugc dién giai mot cach thyc nghiém qua vi du 6.7. Méc
du khong c6 mot huéng dén ly thuyét rd rang nao dé c6 thé chon ra cac bién tir danh sach hoi
quy phu, nhung ngudi ta c6 thé sir dung mot quy tac don gian 1 dwa nhiing bién nao co6 hé s6 hoi
quy hodc gia tri p nho hon 0,5. Quy tic ndy t6 ra bao thu hon quy tic chi chon nhitng bién ¢ ¥
nghia thyc su. Nhu sé trinh bay trong vi du 6.7 va 6.8, viéc str dung tiéu chudn mic ¥ nghia mot
cach nghiém ngat sé c6 khuynh hudéng bo qua cac bién c6 thé co ¥ nghia so v6i nhitng bién co

Ramu Ramanathan 30 Bién dich: Thuc Poan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giang day Kinh t& Fulbright Céc phuong phap dinh lugng Nhép mén kinh té lwgng véi cac img dung — 5"
Bai doc ) ed.

Ch.6: Lwa chon dang ham $6 va kiém dinh déc trung

mo hinh

mirc y nghia t6i thiéu bi loai bo. Thi tuc nay twong duong véi viée ude lwong toan bo mé hinh
tong quat roi loai bo tat ca cac bién c6 gia tri p tuong trng cao hon 0,5.

O VIiDU 6.7

Phuong phap kiém dinh LM dugc dién giai trude tién véi dir lidu dé ude lugng nhu ciu sir dung
truyén hinh cap trinh bay trong phan DATA4-8. Dit liéu nay thudc dang dir liéu chéo thu thép tir
40 thanh phd (céac bién dugc dinh nghia sau day va s& dugc mé ta chi tiét hon trong phan phu luc
1).

sub = s6 nguoi dang ky trén mdi hé thong (tinh bang don vi ngan)
home = sb lugng nha ma hé théng di qua

inst = chi phi lip dit tinh bang do la

svc = chi phi dich vu hang thang ctia mdi hé thong tinh bang do la
tv = s6 lwong tin hiéu truyén hiéu tai boi mdi hé théng cap

age = tudi tho ctia mdi hé thong tinh theo nam

air = s6 luong tin hiéu truyén hinh ty do nhan duogc
y = thu nhap tinh bang d6 la trén mdi dau nguoi

Bang 6.4 trinh bay cac két qua may tinh riéng phan c6 kém giai thich, cho doc gia thiy cac budc
vira mo ta. Pé co duoc toan bd két qua, hay thyc hanh bai tap may tinh phan 6.10.

Mic du cac tri thong ké kiém dinh LM cho trong vi du déu cho thay c6 ¥ nghia, nhung doi
khi phép kiém dinh ciing c6 thé cho cac dau trai ngugc. Piém nay s& duoc trinh bay trong vi du
tiép theo.

O Bing 6.4 Két Qua May Tinh Riéng Phin C6 Kém Giai Thich Trong Vi Du 6.7

[Trudc tién, hiy udc lwgng md hinh co ban bang cach hdi quy bién sub theo bién constant, home,
inst, sve, tv, age, air, va bién y. Sau d6 phat ra phan du u;. Hoi quy phy trinh bay ¢ day s¢ hoi
quy phan du u; theo cac bién trong md hinh co ban va cong tat c cac s6 hang binh phuong ciia

cac bién, biéu dién dudi dang sq_x (vi du sq_home = home ) ]

Dependent variable: Ut

VARIABL COEFFICIENT STDERROR T STAT 2Prob(t > |T ‘ )
E

0) const -481.4363 264.2862 -1.822 0.08049% *
2) home 0.0339 0.0839 0.404 0.689961
3) inst 0.9184 2.1242 0.432 0.669195
4) svC 10.1055 19.1942 0.526 0.603188
5) tv -1.4180 2.6542 -0.534 0.597895
6) age -2.5507 1.4623 -1.744 0.093391 *
7) air 23.8229 5.2392 4.547 0.000121 ***
8) y 0.0829 0.0526 1.576 0.127509
9) sg_home 0.0002207 0.0002839 0.778 0.444146
10) sg_inst -0.0210 0.0655 -0.321 0.750748
11) Sg_sve -0.7790 1.2854 -0.606 0.549977
12) sq_tv 0.0484 0.1017 0.476 0.637925
13) Sg_age 0.1393 0.0734 1.898 0.069252 *
14) sq_air -1.5823 0.3732 -4.240 0.000267 ***
15) sq_y -4.547e-006 2.8346e-006 -1.604 0.121287
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Unadjusted R-squared 0.550 Adjusted R-squared 0.298

[Tri thbng k& LM = s6 1an quan sat nhan v&i gid tri chua hiéu chinh R? = 21,992652.]
Chi-square (7): area to right of 21.992652 = 0.002548.

[Gid thuyét khong dbi voi kiém dinh LM 1a hé s6 ciia tat ca bay bién binh phuong dugc dura thém
vao mo hinh s& bang 0] (vi vy, béc tu do 13 7). Gia tri P, bang 0,002548 cho thiy ching ta “an
toan” khi quyét dinh bac bo gid thuyét khong va két luan rang c0 it nhat mot vai trong so cac bién
dugc dua thém vao thudc vé mo hinh. (Str dung may tinh cim tay dé kiém tra trj thong ké kiém
dinh LM va thyc hién kiém dinh Chi-square bang cach st dung muc ¥ nghia 1% véi bang phan
phéi Chi-square).

O Biang 6.4 (Tiép theo)

Hbi quy phu s& gilip chiing ta quyét dinh nhitng bién méi nao s& duoc dua thém vao trong
mo hinh. Tuy nhién, nguoi ta ciing khong cé nhitng hudng din nao vé mat Iy thuyét ddi véi viéc
chon lwa trong thyc té. Vi thé, chiing ta s& sir dung quy tic tiy ¥ 1a dua nhing bién méi c6 gia tri
p nhé hon 0,5 vao trong mo hinh, twong duong véi mirc y nghia 50%. Quy tic nay bao thii hon
ca khi ta st dung diém ngudng 10% ma chung ta sir dung lau nay va no ciing duogc thiét ké dé
cuc tiéu hoa cac sai 1éch co thé c6 tir cac bién bi bo qua v6i nguyén nhan khong dua du bién vao
trong md hinh. Theo quy tic “0,5”, tri binh phuong ctia bién home, age, air, va y dugc dua thém
vao trong md hinh co ban. Diéu nay s& dugc thuc hién tiép theo ddy. Chu y rang bién phu thudc
hién tai 1a sub. Ldi ma ngudi ta hay pham phai ¢ diém nay l1a diéu chinh bién u; nhu 14 bién phy
thudc hodc dua bién ndy vao trong nhom cac bién doc 1ap. Dicu nay 16 rang 1a sai va khong ¢ ¥
nghia. ]

Dependent variable: sub

VARIABL COEFFICIENT STDERROR T STAT 2Prob(t > T |)
E
0) const -407.0791 211.7804 -1.922 0.064813 *
2) home 0.4319 0.0792 5.451 0.000008 ***
3) inst -0.1821 0.3957 -0.460 0.648969
4) sve 0.2123 1.9666 0.108 0.914822
5) tv 0.6962 0.5292 1.315 0.199029
6) age -1.0718 1.2305 -0.871 0.391149
7) air 18.1986 4.8824 3.727 0.000868 ***
8) y 0.0757 0.0476 1.591 0.122767
9) sg_home 0.0002240 0.0002689 0.833 0.411944
13) sg_age 0.1174 0.0580 2.025 0.052478 *
14) sg_air -1.5579 0.3383 -4.605 0.000082  ***
15) sq_y -4.049¢-006 2.5562e-006 -1.584 0.124383
Mean of dep. Var. 24509 S.D. of dep. Variable 33.537
Error Sum of Sq (ESS) 2307.1870 Std Err of Resid. (sgmahat) 9.0774
Unadjusted R-squared 0.947 Adjusted R-squared 0.927
F-statistic(11,28) 45.8496 p-value for F() 0.000000
Durbin-Watson stat. 1.943 First-order autocorr. coeff 0.001
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MODEL SELECTION STATISTICS
SGMASQ 82.3995 AIC 105.099 FPE 107.119
HQ 126.229 SCHWARZ 174.438 SHIBATA 92.2875
GCV 117.714 RICE 144.199

Excluding the constant, p-value was highest for variable 4 (svc)

[Phﬁn cudi cua thu tuc 1a lam gon mé hinh dwa trén dir liéu ma ching ta nhén dugc trude day.
Diéu nay dugc thyc hién bang cach loai bo lién tiép cac bién co gia tri p cao nhat nhung phai
loai bo timg bién mot. Dé tranh lam lan néu trinh bay qué nhiéu két qua khong can thiét nén trén
trang tai liéu nay chi dua ra mé hinh cudi cung.]

O Bing 6.4 (Tiep theo)
VARIABL COEFFICIENT STDERROR T STAT 2Prob(t > T |)
E

0) const -562.6761 158.0817 -3.559 0.001185 ***
2) home 0.4960 0.0283 17.525 0.000000 ***
6) age -1.5575 0.9037 -1.723 0.094460 *

7) air 17.3047 4.3410 3.986 0.000364 ***
8) y 0.1108 0.0348 3.186 0.003215 ***
13) sg_age 0.1392 0.0438 3.181 0.003251 ***
14) sg_air -1.4177 0.2919 -4.856 0.000030 ***
15) sq_y -5.948e-006 1.8798e-006 -3.164 0.003399 ***
Mean of dep. Var. 24.509 S.D. of dep. Variable 33.537
Error Sum of Sq (ESS) 2521.9340 Std Err of Resid. (sgmahat) 8.8775
Unadjusted R-squared 0.943 Adjusted R-squared 0.930
F-statistic(11,28) 74.9412 p-value for F() 0.000000
Durbin-Watson stat. 2.069 First-order autocorr. coeff -0.051

MODEL SELECTION STATISTICS

SGMASQ 78.8104 AIC 94.0571 FPE 94.5725
HQ 106.275 SCHWARZ 131.852 SHIBATA 88.2677
GCV 98.513 RICE 105.081

[Dé 1am rd sy tuong phan gitta phuong phap #ur don gian dén tong quat nay véi phuong phap
Hendry/ LSE mo hinh hoa #r tong qudt dén don gidn, chung ta s& udc lwong mo hinh tong quat
nhit bao quat dugc s6 hang tuyén tinh va binh phuong bac hai. M6t chi y thi vi la cac hé s6 va
sai s6 chuan cua binh phuong cac s6 hang thém vao clng giong nhu cac so hang trong hdi quy
phu trinh bay & trén. Mudn biét thém cach chimg minh vé mat ly thuyét rang tai sao truong hop
nay luon ludn xay ra, hay tham khao tac gid Ramanathan (1986).]

Dependent variable: sub

VARIABLE  COEFFICIENT STDERROR T STAT 2Prob(t > T |)
0) const -488.2440 264.2862 -1.847 0.076556 *
2) home 0.4394 0.0839 5.238 0.000020 ***
3) inst 0.3920 2.1242 0.185 0.855089
4) svc 12.1443 19.1942 0.633 0.532671
5) tv -0.6615 2.6542 -0.249 0.805230
6) age -1.3571 1.4623 -0.928 0.362229
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7 air 18.7117 5.2392 3.572 0.001475 ***
8) y 0.0845 0.0526 1.608 0.120423
9) sq_home 0.0002207 0.0002839 0.778 0.444146
10) sg_inst -0.0210 0.0655 -0.321 0.750748
11) sg_svc -0.7790 1.2854 -0.606 0.549977
12) sg_tv 0.0484 0.1017 0.476 0.637925
13) sq_age 0.1393 0.0734 1.898 0.069252 *
14) sq_air -1.5823 0.3732 -4.240 0.000267 ***
15) sq_y -4.547e-006 2.8346e-006 -1.604 0.121287
O Bing 6.4 (Tiép theo)
Error Sum of Sq (ESS) 2216.6660 Std Err of Resid. (sgmahat) 9.4163
Unadjusted R-squared 0.949 Adjusted R-squared 0.921

[Theo chién luoc gian lugc mo hinh dya trén dir li€u, chung ta 1an luot loai bo cac bién co hé sb
khong y nghia. M6 hinh cubi cing dugc xéac dinh theo cach nay gidng nhu mé hinh tim duoc
truge day theo phuong phap tir don gian dén tong quat. Nhu vy, trong vi du nay, hai phuong
phap 13 twong duong. Vi diéu nay khong phai lac nay cling xay ra, nguoi ta dé nghi sir dung ca
hai phuong phap va thuc hién kiém tra chéo. Tuy nhién, néu can phai chon mot trong hai cach
tlep can, cach tiép can Hendry/LSE thuong dugc sir dung hon vi bién phap tiép can nay chic
chan hon va khéng phu thudc vao quy tic 0,5 chu quan khi chon céc bién tir viéc hoi quy phu.
Tuy nhién, trong chuong 8, 9, va 10 ching ta s& thdy rang kiém dinh LM 1a mét tha tuc kiém
dinh cuc ky manh trong nhirng tinh hudng khac]

O BAI TAP THU'C HANH 6.15

Trong vi du 6.7, chiing ta loai bo cac bién dwa trén muic ¥ nghia cua cac hé sd hdi quy ciia chung.
Bit dau tir mo hinh téng quat nhét theo phuong phap Hendry/LSE va loai bo timg bién mot nhur
truge ddy, nhung gitr lai bién thu nhap (income), phi dich vu hang thang (monthly service
charge), va phi lap dit (installation fee) cho dén cudi cing boi vi chung la cac s6 do vé thu nhap
va gia trong phuong trinh duong cu va vi vay cé y nghia vé mit 1y thuyét. So sanh mé hinh cubi
cung thu dugc (Vé mat tiéu chi chon lga va mic y nghia ctua cac hé sé) v6i md hinh cudi cung ¢
bang 6.4. Ban thiy nhirng khac biét gi? Ban s& dé nghi stt dung mé hinh nao dé thuc hién dién
dich cubi ciing? Hay sir dung m hinh d6 dé dién dich cac két qua.

O ViDU 6.8

Vi du minh hoa thtr hai nay s€ trinh bay cach thic ap dung kiém dinh LM cho bai tap duoc
nghién ctru ¢ vi du 6.5, nghia la, trong mé hinh tuyén tinh 16garit vé tién luong. Bang 6.5 trinh
bay két qua may tinh c6 chi thich vé truong hop nay (xem chi tiét & Phan Thyc Hanh May Tinh
6.11). Gia tri R? khong hi€u chinh cua hoéi quy phu chi bang 0,079, v6i tri thong ké nR? bang
3,86. Theo gia thuyét khong cac so hang bac hai c¢6 hé s6 bang 0, gia tri nay tuan theo phén ph01
Chi binh phuong véi 3 bac tu do. Gia tri p-value bang 0 ,28 cho thdy rang chung ta khong the
bac bo gia thuyét Hy mot cach an toan. Diéu nay ham y rang khong mot b1en méi nao c6 hé sb
c6 y nghia. Tuy nhién, luu y rang gia tri p-value cia hé sb cua bién EDUC? ¢ y nghia tai mirc
7,33%, day 1a murc y nghia chip nhan dugc. Vi vay, hdi quy phu dé nghi bién nay dugc dua vao
mo hinh (quy tic p-value 0,5 ciing s€ chon blen nay va loai tat ca cac bién con lai). Nguoc lai,
kiém dinh nR? cho thy khong c6 bién nao can dua vao mé hinh. Do d6, kiém dinh LM dua ra
cac két luan trai nguoc nhau vé muc do quan trong cua viéc thém mat bién m&i vao mo hinh ban
dau.
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O Bing 6.5 Bao C4o Cé Chii Giai Mt Phin In Tir May Tinh Cho Vi Du 6.8

[Uéc lugng hoi quy phu]
VARIABLE COEFFICIENT STDERROR T STAT 2Prob(t>|T|
0) const 0.4934 0.8092 0.610 0.545334
2) EDUC -0.1576 0.0864 -1.824 0.075224 *
3) EXPER -0.0088 0.0245 -0.361 0.719991
4) AGE -0.0008179 0.0338 -0.024 0.980822
7) sq_EDUC 0.0115 0.0063 1.837 0.073294 =*
8) sq_EXPER 0.0004293 0.0011 0.384 0.703130
9) sq_AGE 0.0000211 0.0003814 0.055 0.956041

Unadjusted R-squared =0.079
Value of the LM statistic = 3.861657
Chi-square (3): area to the right of 3.861657 = 0.276796

[Luu ¥ rang p-value cho biét khong thé bac bo gid thuyét khong, nhung hé sb ctia bién EDUC? c6
y nghia tai mac y nghia 7,33%]

Trong vi du nay, phuong phap tur tong quat dén don gian s& tot hon vi s& tranh dugc sy mo hd.
Tuy nhién, néu ching ta str dung quy tic p-value 0,5 trong viéc chon bién, hai phuong phap 1a
nhu nhau.

Vi duy trén giai thich rang, mic du kiém dinh LM 1a mot cong cu chan doan hitu ich trong viéc
xay dung mot khung phén tich tir don gian dén tong quat, trong mot sb truong hop tinh hitu ich
ctia chung bi han ché. Tuy nhién, ching ta s& thiy ¢ cac chuong 8, 9, va 10 rang kiém dinh LM
rat manh trong nhiéu tinh hudng.

O 6.15 Thit Tuc RESET Ramsey Pé Xac Pinh Sai S6 Pic Trung Héi Quy

Ramsey (1969) dé ra mot phucmg phap khac dé kiém dinh dic trung cia mo hinh. N6 duoc goi
la RESET (klem dinh sai sé diic trung hoi quy). Viéc ap dung thu tyc nay ciing dé dang nhu
viéc 4p dung kiém dinh LM duoc md ta & phan trude. Cac budc cta tha tuc RESET dugc thuc
hién nhu sau:

Buwédc 1:  Udc lvong mo hinh theo thu tuc OLS va luu céc gia tri duge thich hop SA{l .

Buéc 2:  Thém cac bién Y2, Y2, va Y vao mé hinh ¢ bude 1 va u6e lugng mé hinh méi

Buéde 3:  Thuc hién kiém dinh F Wald cho viéc loai bo ba bién méi trong budc 2. Néu gia
thuyét khong cho rang cac bién maoi khong c6 hi¢u img bi bac bo, d6 chinh 1a dau hi¢u
cua sai sO dac trung.

Co so cua thii tuc RESET Ramsey 1a cac phan du uéc luong (0,) ma dai dién cho cac tac dong
bién bi loai bo c6 thé dugc tinh xap xi bang to hop tuyén tinh cua cac lily thira clia cac gia tri
duogc thich hop. Néu cac liy thira ndy c6 cac tic dong cd ¥ nghia, thi mé hinh gbc duoc coi nhu
da bi dic trung sai. Tuy nhién, nhugc diém chinh ciia phuong phap RESET la kiém dinh s&
khong chi ra dugc loai dic trung sai va cling khong goi ¥ dang ham thich hop can sir dung. Tuy
véy, kiém dinh nay bd sung cho céc kiém dinh Wald va LM duoc tng dung dé kiém dinh céc tac
dong dong va phi tuyén dic thi. Diém nay duoc minh hoa trong vi du dudi day.
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O ViDU 6.9

Trong vi du 6.2, chiing ta da st dung tap dir liéu DATAG6-1 dé ude lwong ham chi phi trung binh
clia mot cong ty san xuit. Dau tién ching ta sir dung thi tuc RESET dé kiém dinh xem quan hé
tuyén tinh di du thé hién ban chit bai toan chua (xem Phan Thyc Hanh May Tinh 6.12 vé cac
budc dé chay lai cac két qua cua vi du nay). Nhu vy, chung ta hdi quy bién UNITCOST theo s6
hang hang s, OUTPUT, va INPCOST, va luu céc tri uc luong ciia Y (Y ). Tiép theo ching ta
tién hanh hoi quy bién UNITCOST theo céc bién trén va thém céc lily thira cua tri wéc luong Y
va thyc hién kiém dinh F Wald cho céac luy thira cua Y . Tri théng ké tinh toan F bang 3,7447,
tri nay, theo gia thuyét khong la cac bién dugc thém vao khong tac dong dén UNITCOST, c6
phan phdi F véi 3 bac tu do & tu sO va 14 (=20 — 6) béc tu do & mau so. Gia tri p-value tuong
g 13 0,036407, c6 nghia rang cac hé sb cua cac bién duoc thém vao c6 ¥ nghia két hop duéi
muc 5%. No6i cach khac, thu tuc RESET chi ra sy ddc trung sai mé hinh. Trong vi du 6.2, chung
ta thém vao s hang bac hai d6i voi bién OUTPUT va nhén thay bién d6 co mot tac dong co ¥
nghia (diéu nay ciing chang c6 gi ngac nhién boi vi ly thuyét cho chiing ta thay duong cong chi
phi trung binh c6 dang tong quat hinh chir U). Didu nay doi hoi trudc tlen phai hoi quy bién
UNITCOST theo mét s6 hang hiang s6, OUTPUT, INPCOST, va OUTPUT? va luu céc tri ude
luong Y nhu trude d6. Sau d6 thém lity thira cia tri Y wdc lugng vao lam bién giai thich va sir
dung kiém dinh F Wald dbi v6i cac bién duoc thém vao nay. Tri théng ké F 1a 0,4826 vdi tri p-
value bang 0,7. Vi gia tri nay qué cao, ching ta khong thé bac bo gia thuyét khong rang cac bién
dugc thém vao khong c6 anh huong dén bién UNITCOST. Nhu vay, phuong phap RESET cho
rang md hinh cudi cung trong Vi du 6.2 ¢6 thé khong bi dic trung sai.

O BAI TAP THUC HANH 6.16 , ‘
Ap dung thu tuc RESET dé kiém dinh déc trung sai trong md hinh cudi cung ¢ phan bai tap vi du
6.7.

O BAI TAP THUC HANH 6.17
Lam tuong tu cho mo hinh cudi cung trong Vi du 6.5

Tém Tit

Mb hinh héi quy tuyén tinh don ciing c6 thé dugc sir dung dé giai quyét cac quan hé khong tuyén
tinh, véi diéu kién la mé hinh tuyén tinh trong cdc théng sé6. Céac dang ham khac nhau thuong
dugc sir dung 12 mo hinh ban 16garit hodc tuyén tinh-16garit, quan h¢ 16garit-tuyén tinh, mé hinh
16garit hai lan, va phép bién do6i nghich dao.

Binh phuong va liiy thtra cao hon cua céc bién doc lap, hodc do tré ctia cac bién, d& dang
dugc xem xét trong mo hinh mién la cdc hé s6 hoi quy chwa biét dwong nhir ¢é dang tuyén tinh.
Chi can bién doi dir lidu thich hop va dua chiing vao trong mo hinh. Tac dong can bién ciia mot
bién co the dugc tao ra dé phu thudc vao mot blen giai thich khac thong qua cac s6 hang tuong
tac. Mot s6 md hinh khong thé bién ddi duoc Ve dang c6 cac thong s6 tuyén tinh. Trong nhimng
truong hop nhu vay, thi tuc udc luong bao gdm phuong phép binh phuong nhé nhét phi tuyén
hodc phuong phép thich hop cuc dai.

Viéc so sanh gia tri R? ciia cdc mo hinh s& khong diing trir phi ching c¢é ciing céac bién phia
bén tay trai cia mo hinh. Néu cac bién phu thudc khac nhau, ching ta co thé sir dung cic mod
hinh khac dé du doan gia tri ciia cung bién d6 va ké d6 tinh hé s6 twong quan cia cac gia tri tién
doan va quan sat ctia bién nay. Cac hé sb twong quan nay c6 thé dugc so sanh v6i nhau giira cac
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mo hinh. Tuy nhién can luu y rang cac dy bdo vé muc dd cua bién doc 1ap duoc tao ra tr cdc md
hinh tuyén tinh-16garit va 16garit hai lan 1a thién 1éch va khong nhat quan va can c6 hé s6 hiéu
chinh.

Ba phuong phap thuong duoc su dung nhit trong kiém dinh gid thuyét long vao nhau -
nghia la, trong cac gia thuyét ma trong d6 m6 hinh gidi han la tap con cua mot mé6 hinh khong
giéi han tong quat hon. D6 1a cac kiém dinh Wald, kiém dinh ti s6 thich hop (LR), va kiém dinh
nhan tw Lagrange (LM). Phuong phap Wald (con dugc goi la phuong phap 1ap mo hinh tur * ‘tong
quéa dén don gian’ " Hendry/LSE) 18p m6 hinh véi nhiéu bién doc 1ap va cac do tré cia chung va
ké dén s& hoi lidu rang c6 loai bot mot sb bién khong. Kiém dinh LM lién quan dén viéc 1ap mo
hinh co ban va tiép theo la liéu c6 nén thém bién nao khac ndo mé hinh khéng. Py 1a phuong
phap “tir don gian dén tong quat”. Ca hai phuwong phap st dung su phan doan va déu hitu dung,
tiy vao tinh huéng. Kiém dinh LR xem hai mé hinh twong dwong.

Mac du mét cach tiém cach (nghia la, voi c& mau 16n) ba kiém dinh nay tuong duong,
kiém dinh LM hiru dung trong cdc tinh huéng tong quat hon. No cling hiru dung trong viéc klem
dinh céac tdc dong phi tuyen va sy ton tai ctia cac sd hang tuwong tac. Kiém dinh LM dugc tién
hanh theo ba budc: (1) hoi quy bién phu thugce theo mot nhom bién doc 1ap co ban, bao gom ca
s6 hang hang s0; (2) xac dinh cac phan du tir thi tuc OLS dugc thuc hién ¢ Bude (1); va 3). h01
quy cac phan du theo tat ca cac gia tri cua X trong Budc (1), cling nhu cac bién méi (m vé sb
luong), ma c6 thé gdm céc s6 hang phi tuyén hoic tich chéo (binh phuong va tuong tic) cia cac
bién doc lap.

Néu tich cta ¢& miu (n) va R? khong hiéu chinh tir phép hdi quy phu nay (nghia 13, nR?) 16n hon
xzm(oc), diém nam trén phan phdi Chi binh phwong véi m bac tu do, vé phia phai sao cho phan
dién tich 1a o (mtrc y nghia), thi gid thuyét khéng cho rang tat ca m bién dugc thém vao c6 hé sb
bang 0 bi bac bo. Néu gia thuyét bi bac bo, tri t- values trong Buac (3) s& gitp xac dinh cac bién
c6 thé dugc thém vao mo hinh co ban. Ngay ca néu kiém dinh nR? khong bac bo duoc gid thuyet
khong vé cac hé sd bang 0, tri thong ké t ctia phép hoi quy phu c6 thé goi y rang mot s6 bién nén
dugc thém vao. Sau d6 cac bién nay c6 thé duge thém vao mé hinh co ban de thuc hién cac tap
udce luong maéi. Trong cac chuong sau chung ta s€ thay rang cac nguyén tic cua thi tuc kiém
dinh LM c6 thé ap dung dugc trong cac truong hop téng quat hon.

Kiém dinh sai s6 dic trung hdi quy Ramsey (RESET) ciing ¢6 thé dugc sir dung dé kiém
dinh dic trung cia mo hinh. Pau tién mé hinh duoc wdc lugng va céc tri wdc lugng cia Y (Y)
duge lwu lai. Cac bién Y72, Y7, va Y dugc thém vao mé hinh va kiém dinh F két hop duoc
thuc hién cho cac hé s6. Néu cac hé s 1a co ¥ nghia két hop, day s€ la dau hiéu cua dic trung
sai m6 hinh. Tuy nhién, thi tuc nay khong xac dinh ban chat ciia dic trung sai. Du vay, phuong

phap RESET c¢6 thé 1a mot phuong phap bd sung hitu ich cho kiém dinh Wald, LM va LR vé dic
trung mo hinh.

Thuat ngir
Auxilary Regression Hoi quy phu
Base Co so )
Box — Cox transformation Phép bién doi Box — Cox
Cobb — Douglas production function Ham san xuat Cobb — Douglas
Constant returns to scale Loi nhuan khong d6i theo quy mo
Data — based simplication Pon gian héa dya trén dir liéu
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Data generation process
Decreasing returns to scale
Derivative

Double-log model

Dynamic model

Elasticity

Elasticity of output with respect to capital
Elasticity of output with respect to labor
Exponent

Exponential function

General to simple approach
Hendry/LSE approach
Increasing returns to scale
Instantaneous rate of growth
Interaction terms

Lagrange multiplier (LM) test
Lags in behavior

Likelihood ratio (LR) test
Linear-log model
Logarithmic function

Logistic curve

Logit model

Log-linear model

LSE approach

Marginal effect

Natural logarithm

Nested hypothesis
Nonlinearity in parameters
Nonested hypothesis
Overparametrized
Parsimonious specification
Polynomial curve-fitting
Reciprocal transformation
Regression specification error test (RESET)
Semilog model

Simple to general approach
Spurious nonlinearity

Static model

Trend-fitting

Unitary elastic

Céac phuong phap dinh luong
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md hinh
Quaé trinh phat dir li¢u
Loi nhuan giam dan theo quy mo
Pao ham
MO hinh logarit hai lan
Mo hinh dong
Do co gian

D6 co gidn clia san lugng theo von
Do co gian cua san lugng theo lao dong
S6 mil e

Ham s6 mii

Phuong phap tir tong quat dén don gian
Phuong phap Hendry/LSE

Loi nhuan ting dan theo quy md

Ti I tang trudng tuc thoi

S6 hang tuong tac

Kiém dinh nhén tir Lagrange (LM)
o tré vé hanh vi

Kiém dinh ti s6 thich hop

M® hinh l6garit-tuyén tinh

Ham légarit

Puong cong Logistic

M®d hinh Logit

Mé hinh tuyén tinh-l6garit

Phuong phap LSE

Tac dong can bién

Logarit co sé e

Gia thuyét 16ng vao nhau

Tinh phi tuyén cua cac théng sd

Gia thuyét khong 1dng vao nhau
Qué nhiéu thong sd

bic trung xtic tich

Thich hop bang duong cong da thirc
Phép bién ddi nghich dao

Kiém dinh sai sb dac trung hoi quy
M®& hinh ban l6garit

Phuong phap tir don gian dén tong quat
Phi tuyén gia tao

MO hinh tinh

Thich hgp duong xu hudng

Co gian don vi

6.A PHU LUC CHI TIET VE CAC KIEM PINH LR, WALD VA LM

Phy luc nay cung cap céac chi tiét Iy thuyét vé kiém dinh Wald, ti s6 thich hop va nhan tir
Lagrange. Tuy nhién, truéc khi xem phan nay ban nén doc phan 2.A.3 vé nguyén tic thich hop
cuc dai va phan 3.A.5 vé tng dung cua n6 ddi voi mo hinh hdi quy tuyén tinh don. Mic du ba
kiém dinh nay c6 thé tmg dung trong nhiéu trudng hop nhung & day chung ta van nén tap trung
vao cac van dé hoi quy, dic biét 1a mo hinh sau day:

Yt = et U (6.A.1)

Nhiing chit viét thuong thé hién cac d6 1éch ctia cac bién so véi gia tri trung binh twong tmg.
Nhu da trinh bay ¢ phan 4.A.1, loi ich cta céach tiép can nay la loai bo hang s6. Theo su gia dinh
nady, cac gia tri U tuan theo phan phoi chuan cé trung binh la 0, phuong sai A, logarit ciia ham
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thich hop ddi véi tap hop cAc quan sat yi, Yo, ..., yn va tham sb B chua biét dugc viét nhu sau
(qua trinh nay tuong tu nhu qué trinh trong phan 3.A.5).

InL =-nlno - nln(ﬂ)—z(ytz;fxt) (6.A2)

Gid thuyét khéng ma ching ta dang xem xét ¢6 dang £ = [ va gia thuyét nguoc lai 5 # f.
Khi £ =0, diéu nay twong dwong vé6i cau hoi liéu bién s6 x co thudc vé md hinh khong. Mdi thu
tuc kiém dinh duoc thao luan riéng ré&, va sau dé thuc hién so sanh cac phuong phap vé mat hinh
hoc. Xem lai chimg minh ctia Buse (1982) va Engle (1982) ciing nhu Ramanathan (1993) dé biét
chi tiét hon vé ba kiém dinh nay.

6.A.1 Kiém dinh Ti s6 Thich Hop

Trong théng ké, tha tuc kiém din}l ¢ dién dua trén’ti 6 thich hop, ma theo nhiing cum tir don
gian, n6 dugc dinh nghia nhu ti s cta gia tri 16n nhat cua ham thich hop vai gia thuyét khong bi
chia boi gid tri 16n nhét cta no khi khong bi gidi han. Péc biét hon, cho ﬁ 1a wde lugng thich hop

cuc dai ciia tham s6. Ham thich hop duoc danh gia tir nhitng gia tri ndy dwoc dién dat boi L( ﬁ ),

bo qua o®. Hay dat ham thich hop theo gia thuyét = S 1a L(Bo). Ti s6 thich hop dwoc x4c dinh
nhu sau:

5= L)
LB

Boi vi mau sb dya trén mo hinh khong gidi han, nén gia tri cia né khong thé nho hon gia tri
clia tir s6. Vi thé, 0 < A < 1. Néu gia thuyét nay dung, bang tryc giac ching ta ky vong A gan
bang 1. Néu A cach xa 1 thi LR theo gid thuyét khéng khac v6i LR theo mé hinh khong gidi han,
d6 1a gia thuyét nguoc lai. Pidu nay cho thiy rang chung ta nén bac bo gid thuyét khéng néu A
quéa nho6. Kiém dinh LR dugc thanh 1ap nhu 1a mot kiém dinh bac bo gid thuyét khéng néu A < K,
v6i K duogce xac dinh boi diéu kién, theo gia thuyét khong, 0 < A < K twong duong véi mirc y
nghia (o); nghia la, P(0 <A <K|f = f) = a.

Trong mot sd truong hop, ving téi han A < K ¢6 thé chuyén sang mot hinh thirc khac lién
quan dén thong ké mau phd bién nhu 1a thong ké t hay F. Trong nhitng tinh hudng nay, kiém
dinh LR giam xudng thanh kiém dinh t-, F-, hay xz. Vi du cho nhitng truong hop nay, nguoi doc
tham khao Mood, Graybill va Boes (1974) va ca Ramanathan (1993), Chuong 9. Nhing kiém
dinh khac trinh bay & Chuong 2 c6 thé xuat phat tr nguyén tac ti s0 thich hop. Khi A khong thé
chuyén sang dang thong ké khac c6 phéan bd phd blen thi phép thtr tién hanh trén mot luong mau
16n thuong dugce s dung. Diéu d6 c6 thé chi ra ring (xem Ramanthan. 1993, trang 228), d6i voi
kich ¢& mau 16n, théng ké

LR=-2InA=2InL(B)-2InL(,) (6.A.3)

c6 phan bd chi-square v&i bac tu do tuong duong véi sb gidi han, bac tw do bang 1 nhu trong vi
du cta ching ta. Y tuéng dang sau ki€ém dinh nay c6 thé dugc trinh bay mét cach hinh hoc. O
hinh 6.A.1, logarit ciia ham thich hop dugc vé khi chi c6 duy nhat mot tham s6 trong moé hinh.

Ramu Ramanathan 39 Bién dich: Thuc Poan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giang day Kinh t& Fulbright Céc phuong phap dinh lugng Nhép mén kinh té lwgng véi cac img dung — 5"
Bai doc ) ed.

Ch.6: Lwa chon dang ham $6 va kiém dinh déc trung

mo hinh

Hinh v& nim bén dudi truc boi vi log ctia ham thich hop (n6 1a mot mat d6 phan bd nho hon 1)
1a s6 am. Piém ﬁA tuong ung vaéi truong hop khi ham thich hop dat gia tri cuc dai va fy tuong

(g véi gid thuyét khong. Kiém dinh LR dua trén hiéu sé vé tung dd, chinh 13 bang mét nira LR.
Neéu khoang céch theo tung do 16n, gia thuyeét khong bi bac bo.

(o) Hinh 6.A.1 Biéu dién hinh hec ciia cac kiém dinh Wald, LR, va LM

InL(p)

Bo B B

InL(3)

InL(/5)

O Vi DU 6.A.1

Nguyén tic kiém dinh ti 1¢ thich hop dwoc minh hoa cho kiém dinh gia thuyét B = 0 trong
phuong trinh (6.A.1). Bang céach tién hanh nhu trong Phan 3.A.5 va su dung chu thich trong

Phan 3.2, chung ta luu y rang ham thich hop khong giéi han chi dat cuc dai khi B = Sx/SxVva
62=Y.G2/n = ESS/n, trong d6 ESS 14 tong binh phwong sai s6. Gia tri cuc dai tuong tmg 14

- (1Y opoann] (L) e
L_(c}ﬂj exp[—Zut 126 )]—(C}@j e

Theo gid thuyét khéng =0, mo hinh tr thanh y; = U, va ham thich hop trd thanh

L(az):(ﬁj exp[—Zuf/(Zaz)]:[ﬁ] exp[- Yy 20

Ham nay cuc dai khi 52=Y y2/n = TSS/n, trong d6 TSS 1a tong binh phuong. Do vy, gia tri cuc
dai theo gid thuyét khéng dugc cho boi

- 1 n
L — e—n/2
(5'\/ Zﬂj

Ti sb thich hop 1a 1 =L/[ =(&/5)" = (62/&52)". Tri thong ké kiém dinh LR 1a
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LR=-2InA=-nIn(6%/6%)=-nIn (ESS/TSS) =-nlIn(1-R?)

trong do R® 13 R? chua hi¢u chinh ciia m6 hinh khong gidi han.

Doi véi nhitng mau 16n, LR ¢6 phan phdi chi-square véi bac tu do 1a 1. Ching ta s€ bac bo
gid thuyét khong véi f=0 néu LR > K, trong d6 K 1a diém trén »? ma ving bén phai cia K la
muc y nghia.

6.A.2 KIEM PINH WALD

Khong gidng nhu kiém dinh LR, sir dung hiéu s tung d6 (xem hinh 6.A.1), kiém dinh Wald st
dung phép do binh phuong hiéu s hoanh do. Pic biét, hidu sb hoanh do binh phuong (8- ),

duoc gan trong s6 bai ham dang I( B ), dugc st dung:

W =(8-8,)* 1(p) (6.A.4)
trong d6
0% InL
I(,B)—-E{ e } (6.A.5)

la gia tri ky vong ctia dao ham bac hai ctia ham thich hgp-logarit theo . D6 1a mot phép do do
cong cta ham thich hop-logarit. Ham | dugc biét nhu 13 ma trdn théng tin. Thi tyc tinh todn ddi
v6i kiém dinh nay c6 thé duoc tién hanh bang cich udc lwong mo hinh gidi han va mo hinh
khong gidi han, nhu da dugc thuc hién trong Chuong 4, va béng cach xay dung mot tri théng ké
F. Viéc chimg minh c6 bai ban cho kiém dinh nay doi héi vé dai s6 tuyén tinh. (xem
Ramanathan, 1993, trang 273-275).

O vipue6.az2

Trong truong hop hdi quy don, lvu y ring 4 tuan theo phan bd N(By, o%/Sk). Vi thé,
z=(B- bo )/(a/\/S_XX ) tudn theo phan phéi chudn, va vi thé z® Ia chi-square véi bac ty do bang 1.
Vi vay, thong ké kiém dinh Wald tuong ung voi gid thuyét khéng B = 0 dugc cho boi
W=,§2$XX/&2. T phuong trinh (3.12) ching ta c6 ﬁSXXZSXy. Ching ta ciing da tim ra ﬁ
Sxy=RSS, tong binh phuong hoi quy, trong Phan 3.A.1. Str dung hai ké qua nay, ching ta c6

_ B(BS,,) _NRSS _ nR’

W -
ESS/n ESS 1-R?

Nhu trong truong hop kiém dinh LR, ham niy c6 phan phdi chi-square ddi v6i mau 1on. Gid
thuyeét khong sé& bi bac bo néu W vuot qua gia tri t&é1 han K dugc rat ra trong Vi du 6.A.1.

6.A.3 KIEM PINH NHAN TU LAGRANGE
Kiém dinh LM trong Chuong 2 dua trén k¥ thuat nhan tr Lagrange dé toi wu hoa cac rang budc.

Mb hinh gi6i han c¢6 duge bang cach ap dat didu kién B bang voi fo. Diéu nay goi ¥ rang ching
ta t6i da hoa logarit ctia ham thich hop theo S Vac?, véi rang buéc = fo. Nhu ching ta da thay
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& Phan 2.A.2, diéu nay tuong duong voi cuc dai hoa In L(B) — 18— fp), trong d6 4 1a nhan tir
Lagrange. Picu kién dao ham bac nhat cho viéc cuc dai hoa la

oinL
op

Néu gid thuyét khéong B= o 1a ding, wéc luo’ng thich hop cuc dai gidi han s& gin voi gia tri
wdc luong khong giéi han. Chung ta ciing lwu y rang néu nhén tir Lagrange, 4, 1a 0, thi phuong
trinh s€ cho gla tri w6c lwong thich hop cuc dai. Do d6, nhan tir Lagrange c6 thé duoc dién giai
nhu 13 “gia mo” cua rang budc £ = fo. Néu gia cao, rang budc nén bi bac bo vi khéng nhat quan
v6i sb liéu. Diéu nay chinh 1a dong co dan dén kiém dinh LM. Kiém dinh LM dua trén dao ham
riéng phan (B In L)/6B, duoc biét dén nhu ham gid tri diém va duoc md ta boi S. Engle (1982),
c6 dugc tu thong ké kiém dinh cho m6 hinh héi quy bdi va cho thdy rang kiém dinh c6 thé duoc
thue hién bang cach chay hdi quy phu trén cac phan du wdc lugng cia mé hinh gidi han (ciing c6
thé xem Ramanthan, 1993, trang 276-277). Cac budc thuc hién dugc trinh bay trong Phan 6.14.
Théng ké kiém dinh LM c6 dang

LM =S () 1(B0)™ (6.A.6)

Trong hinh 6.A.1, ham gia tri diém, dao ham riéng phan cta ham thich hop-logarit, chinh 1a
d6 dbc cuia cuia d6 thi tai f. Gia thuyét nguoc lai twong g véi S(B) = 0: c6 nghia 12 do ddc gan
t6i 0. Vi thé, kiém dinh Wald dua trén hiéu s6 hoanh do giita # va f trong d thi, kiém dinh LR
duya trén hiéu sd tung dd, va kiém dinh LM dl_l'?. trén do doc cua duc)ng cong fy. Mdi kiém dinh 1a
phép do hop ly vé khoang cach gitra gia thuyet khong va gia thuyét ngugc lai. Mot cach doc lap
nhau, Engle (1982) va Buse (1982) da chi ra rang khi ham thich hgp-logarit la ham béc hai (nhu
phuong trinh 6 Phan 6.A.2), thi tat ca ba thu tuc kiém dinh nay déu cho két qua nhu nhau. Doi
v61 mot mo hinh tuyen tinh tong quat, c6 sy bat can ximg ve rang bugc gitra ba tiéu chuan kiém
dinh. Pieéu nay dugc thé hién nhu sau:

W2>LR2>LM

Diéu d6 c6 nghia 13 bat ctr khi nao kiém dinh LM bac bo gia thuyét khong véi cac hé sb zero,
thi céc kiém dinh khéc ciing vay. Tuong tu, bat ctr khi nao kiém dinh Wald khong bac bo gia
thuyét khong thi cac kiém dinh khac ciing vay. N6i mot cach may moc, kiém dinh LR thi ruom
ra nhét, trir khi chuyén déi sang kiém dinh t, F, hay kiém dinh »*. Hai cach kiém dinh khac don
gian hon, nhu da thé hién trong tai liéu.

O vViDU6.A3

Trong trudng hop hdi quy don, ham gia tri diém dugc cho bai

S— olnL _ Z(yt 'ﬁxt)xt . thut
- - - 2
o

ap o’
va phuong sai ciia n6 13 Yx4/6? = Syl 6. Do do,

s ()

var(S)  ¢°S

~x2

XX
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Do d6, tri théng ké kiém dinh LM duogc cho boi

(Zxa)
LM = ~Zé ‘

Hay xem xét hdi quy phu U, = 2% + Vi. Lam theo céac buc’rc gidng nhu vi du 6.A.1, d& dang c6

dugc cac phuong trinh sau:

~ ~2
) = —z XtUt ' RSSaux = 5)2 thjw 62 = —ZnUt
XX

Thay thé cac biéu thirc ndy vao tri thong ké kiém dinh LM, chung ta c6

LM =n|RSS,,, /(302 )|=n[RSS,, /TS, |=nR?

Diéu nay tao ra két qua da duogc cho trong tai liéu rang tri thong ké kiém dinh LM béng sé quan
sat nhan v6i R? chua hiéu chinh cta hoi quy phu. Méc du chimg minh nay chi cho truong hop
héi quy don duge xem xét ¢ day, nhung n6 cling ding cho mod hinh hdi quy boi tong quat. Mudn
biét thém chi tiét, hdy xem Ramanathan (1993), trang 276-278.
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