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Chwong 7

PHAN TICH H Ol QUY BOLI:
VAN DPE VE UOC LUQNG

M6 hinh hai bdn ma ching ta@a nghién ¢u chi tét trong nhitng chrong trrdc trén thre
té thuong 1a khdng tha dang. Cling han nhr, trong vi di cia ching ta & thu ntip-chi
tiéu, ching ta gidinh ngim ring cH cé thu nAp X anh hréng dén chi tiéu Y. Nheng ly
thuyét kinh € it khi duogc don gian nhr vy, bsi vi ngoai chi tiéu ra, Bt sb nhirng bén
khac ding c6 tit cé anh hrang dén chi tiéu tiéu dung.bon ar mot vi du dé thiy 1a sr
giau c6 @a ngroi tieu thy. Mot vi du khac, nhu &u vé mot mat hang theong khéng ch
phu thujc vao gia aa né ma thdi, ma con phihuc vao gia é cia nhirng hang héaanh
tranh hay B trg khac, pl thuoc vao thu nhip cia ngroi tiéu dung,dia vi xa hoi, v.v. Vi
vay, ching ta &n phai ma rong mo hinh Bi qui hai bén don gian cia ching taté xem
xétdén nhitng mé hinh §m cé nhéu hon hai bén. Viéc dua thém nhiu bién vao dn i
viéc thao ludn cac md hinh i qui boi, tiic nhirtng md hinh trongté bién phu thuse, hay
bién hoi qui phu thude doc 1ap, Y phu thudc vao hai hay niu bién giai thich, hay bin
hoi quy doc lap tro 1én.

M®& hinh i qui boi don gian nhit c6 thé co 1a i qui ba bén, v6i mot bién doc
lap va hai bén giai thich. Trong clrong nay va chong tiép theo chiing tagsnghién cu
mé hinh nay, va trong Glong 9 chiing ta&khai quat hoaté ap ding né vao niing
truong hyp nhiéu hon ba bén. Xuyén sit tap sach, ching ta quan tattn md hinh bi
qui tuyén tinh i, c6 ngha 14, ntitng mé hinh tu§n tinh theo thdngds chang co th la
hoic c6 tté khdng phi 1a tuyén tinh theo céac Bn .

7.1  MOHINHBABIEN:

KY HI EU VA CAC GI A PINH

Khai quat héa hamah qui tong thé (PFR) hai bin (2.4.2), chiing ta c6 &hviét PRF ba
bien nhr sau:

Yi = B+ BoXoi + BaXsi + Ui (7.1.1)
trongdd6 Y la bién phu thuoe, X, va Xs la cac ben giai thich (hay bén hoi qui doc lap), u
la hang’nh?su ngau nhién, va la quan sat tin i; trong trong hyp di li¢u la chwi thoi
gian, chi sb dudi t S8 biéu thi quan sat tnt.

Trong Plrong trinh (7.1.1)3 1a 5 hang tungdd gc. Nhr thuong &, n6 cho bit
anh hrong trung binh ga tt ca cac bén bi loai ra khoi md hinhddi véi Y, mic du gai
thich n6 nét cach may moc la giaittrung binh aa Y khi X, va Xz dugc liy bang zero.
Hé sd B, va B duoc goi la hé sb hoi qui riéng phan, va y nghia aia n6 § duoc giai thich
& tiép durof.

Chung ta tip tuc haat dong trong khuén k& mo hinh Bi qui tuyén tinh & dién
(CRLM) duoc gigi thiéu trong Clrong 3. Pac biét, chung ta g@i dinh nhr sau:

1 Pé cho can ¥ng v mat ky hiéu, Pt. (7.1.1) &ng c6 tfé dwoc viét thanh

. Y= B+ BXoi + BoXai + Uy
véi dieu kién [a Xy = 1d6i véi moi i.
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Gia ti trung binh dau; 1a 0 hay
E(U | Xai, Xg)= O cho ndi i (7.1.2)
Khéng c6 trong quan chéi, hay
coviu, 4) =0 i Z] (7.1.3)
Phrong sai catiéu kien khdngdoi, hay
var() = & (7.1.4)
Tich sai gira u; va ndi bién X c6 gia ti bang 0 hay
covili, Xg) = cov(ui, Xg) =0 (7.1.5%
Khoéng cé thiéndch dac trung, hay
M6 hinhdugc xacdinh ddng (7.1.6)

Khéng c6 éng tuyén rd rang gia cac bin X, hay
Khéng céquan hé tuyén tinh ré rang giira X, va Xs (7.1.7)

Thém vaadd, aing nhr ¢ Chuorng 3, chuing ta gidinh raing md hinh Bi qui boi la tuyén
tinh theo céac thongosrang cac gla ircaa bén hoi qui doc Iap la duoc gitt ¢6 dinh trong
nhitng ln ldy mau lién tiép, va ing codu sy bién doi vé cac gia tr cia cac bdn hoi qui
doc lap.

Co s cho nlitng gi dinh tir (7.1.2) chodén (7.1.6) éng trong tr nhr tadé thio
luan trong P#n 3.2. Gi dinh (7.1.7), #ng khdng c6 quanétuyén tinh rd rang gia X,
va Xs, dugc goi la gia dinh v sy phi osng tuyén, hayphi da adng tuyén néu cé nhéu hon
mot quan & tuyén tinh ré rang c6 lién quan, 1&gfinh moi va cin phai duoc giai thich

NGi mot cachdon gian, phi @ng tuyén cé nglia la khdng cé B giai thich nao co
thé duoc biéu thi dudi dang © hop tuyén tinh \6i nhitng bién giai thich con 4i. Y ngtia
cia diéu nay coé th thiy duoc tir biéu d6 Venn, hay Ballentined duoc gioi thiéu trong
Chuong 3. Trong hinh nay, vong tron ¥ong tmng cho & bién déi cua bén pha thuoe
Y va cac vong tromX, va Xz 1an luot biéu thi cho st bién doi cua bén hoi qui doc lap X,
vaXs. Trong hinh 7.4 vung 1 béu thi s bién d6i cua Y do % giai thich (théng qua 1t
héi qui OLS) va vung 2 lu thi sr bién ddi cua Y do X% giai thich. Trong hinh 74,
ving 3 va 4 [u thi sy bién d6i cua Y do X% giai thich va ving 4 va 5 8il thi sr cua Y
do X3 giai thich. Nhrng boi vi vung 4 la vung chung chai &, va X3, mot tién nghém
ma chuing ta khéng &i phan ndo trong 4 thic & X, va phin nao thdc v Xs. Ving
chung 4 trong tnrng cho tang thai éng tuyén. Gi dinh \é tinh khéng éng tuyén doi
hoi rang khdngdugc cé ndt sy tring Bp nao gira X, va X, 6 nglia 1a ving chung 4
phai bang khéng. No6i mt cach not cach khacdiéu kién chang ta an 14 trong tr nhu
tinh huibng dugc mé & trong hinh 7.4.

2 Gia dinh nay tr d@ngpﬁuqc thuc hién néu Xz va X la khéng ndu nhién va (7.1.2) ladang.
% Trong mé hinh hai Bh ching ta khéngan gia dinh nay. i sao?
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o HINH7.1 ,
Biéu do Ballentine, trinh bay phiéng tuyén (a) va éng tuyen (b)

Phat béu bing thuit ngir chuy@n mén, khdngdng tuyén cé nghia la khong B ton tai mot
tap hop cac 8 A\, vas, khdng pli ca haidéu bing khéng, sao cho

AoXoi+ A3X3i = 0 (7.1.8)

Néu ton tai mot quan 8 tuyén tinh nhr vay, khi do X, va Xz dugc coi lacéng tuyén hay
phu thugc tuyén tinh. Mzt khac, tu (7.1.8) chding khid, =As = 0, thi % va Xs
duoc coi ladéc lap tuyen tinh

Nhu vay, réu
Xai = - 4Xsi hay X% + 4X3 = 0 (7.1.9)

hai bén nay Ia pl thupc tuyén tinh, va Bu ci haidéu dugc dua vao trong it md hinh
hdi qui ching ta & c6 @ng tuyén hoan Bo hay ndt quan I tuyén tinh rd rang gia hai
bién hoi qui doc lap.

Nhung ga sir Xsi = XZ. Diéu nay c6 vi pam gi thiét khong éng tuyén hay
khéng? Khéng, &i vi quan & giira hai bén & day lakhéng tuyn tinhva khéng B pha &
yéu au la khongduoc céquan K tuyen tinh rd ranggitra hai bén hoi qui doc 1ap. Tuy
nhién, én pI’HI lwu ¥ rAng trong ttrorng hop nay f va rduoc tinh theo quyréc & cao,dac
biét trong cac ru cia X, va X3 c6 mdt it cAc gia trcuc tri. Nhueng van dé nay § duogc
néi i nhiéu hon & Chuong 10.

Mac di chang tad&xem xét ¥n dé da @ng tuyén mot cach chi it & Chuong 10,
vé mat tryc giac tinh 1dgic ¢a gi thiét phida ang tuyén khdng phi la quéa khadé khong
hiéu duogc. Gi sir rang trong (7.1.1), %, va X% lan luot biéu thi cho chi tiéu tiéu dung,
thu nhip va s giau c6 éa ngroi tiéu thy. Khi quy dinh ring chi tiéu tiéu dung la cé
quan 1§ tuyén tinh i thu nhap va sr giau cd, ly thugt kinh & cho &ing sr giau c6 va thu
nhap c6 tie c6 mbt vai anh hrong doc lap déi véi tieu dung. Nu khong, khéng ¢ ly do
gl dé dua ¢ bién thu nHp va tiéu ding vao trong mé hinh. Trongotng hyp qua nirc
dic biégt, néu c6 quan & tuyén tinh rd rang gia thu nkp va s giau co, ching ta ¢teo
mot bién doc lap, chy khéng phi hai, va khong c6 cach nais danh giadugc trng anh
huang riéng cua thu nip va s giau coddi véi tiu dung. Bé thay duoc didu nay not
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cach rd rang, ch¥s = 2X,, trong i qui chi tiéu-thu nAp-sr giau cé. Khido hoi qui
(7.1.1) t6 thanh
=B+ B, X; B2 X;)+
=B+ (B, +2B5)X; +y
=B +aX, +y
trongdé a = (B2+ 2B3). CO6 nghia 14, & that ching ta c6 @t hoi qui hai bén thay vi i
qui ba bén. Hon nita, réu ching ta thc hién hdi qui (7.1.10) va thutuoc a, khdng co
cach naaté uéc hrong duoc cacanh hrong riéng bt cua Xz (=B2) va Xs (=B3) ddi véi Y,
bai vi o cho tainh heeng ket hop cua ci Xz vaXgtrén A
Tom hi, gia dinh phida &ng tuyén doi hoi rang trong ham &i qui tong tha (PRF)
ching tadwa vao ch nhiing bén ndo khong pii 1a ham tuy%n tinh @a mdt 5 trong
nhitng brlen trong md hinh. u co thé Iuon’ ludndat dugc diéu nay trén trc & khong hi
la mot van @é khac va chung te&&sxem xétdén né ndt cach bao quat trong @bng 10.

(7.1.10)

7.2  GIAI THICH PH UONG TRINH H Ol QUI B QI

V¢i nhitng gia dinh v m6 hinh i qui bi ¢o dién, chiing ta suy ra, khay ky vong c6
dieu kién cia Y ¢ ca hai & cua (7.1.1) ching ta co

ECY [ Xai, Xa) = B+ BoXei + BoXai (7.2.1)

Dién ta bang ngdn ng, (7.2.1) cho Hit trung binh c6 diéu kién hay gia tri ky vong cia
Y véi diéu kién la da biét cac gia tri ¢6 dinh hay @& cho dia cac bén X, va Xs. Do d6,
ciing trong tr nhe trong mé hinh hai Bn, phan tich & qui boi la phan tich &i qui voi
diéu kién da béét cac gia tr b dinh aia cac bdn giai thich,va ching ta thduoc gia ti
trung binh @a Y hay trung binhubng tng aia Y ddi véi cac gia tr ¢ dinh aia cac bin
X.

7.3 Y NGHIA CUA CAC HE SO HOI QUI RIENG PH AN

Y ngtia aia hé sb hoi qui riéng phan 1a nhr sau: 3, do luong sr thay doi trong gia ti
trung binh Y,E(Y /X,, Xs) khi X, thayddi mot don Vi, gi Xs khéngdsi. N6i mpt cach
khéc, né cho BBt do déc cia E(Y /Xo, Xs) SO \6i X2, giit X3 khongddi.> N6i mot cach
khac, n6 cho Bt anh hrang "truc tiép" hay "rong" @a cac thaytoéi mot don vi trong %
ddi véi gia tri trung binh éa Y, laai trir anh hrong aia Xs. Tuong tr, Bz do ludng thay
ddi trong gid ti trung binh @a Y khi X3 thaydéi mot don Vi, giit X, khdngdsi. C6 nghia
la, n6 cho kit anh hrong "trec tiép" hay "rong" @a thayddi mét don Vi trong X ddi véi
gia ti trung binh @a Y, laai trr danh hréng aia X,.

Y ngha chinh x&c #a thuit ng giic khdngdsi 1a gi? Dé hidu dugc dleu nay, gh
sir Y tuong tieng cho 8n lugng va % va X twong trung cho laaiong va VN & dau vao.
Gia sr thém 12 @ X, va Xg déu cin thiét ddi véi viéc sin xuat Y va t 1é chingduoc Sr

V& mat toan hc, a = (B, + 2B3) la mot phrong trinh @m c6 haidai lwvong chra biét va khong cé cactioc
nhit nao c6 th udc tinhduoc B, vaBs tir o da duoc woc hugng.

® Nhitng ban doc c6dau 6¢ & todn § nhan thiy ngay 1B, vaB; la cacdao ham riéng pim cia E(Y| X5,
X3) tuo’ng l:fng Gi Xo va Xa.

® Céac that ngir kiem soét, gi- khdngdai, liwu ydén hay tinhdén anh hegng aia, va hiéu chinh lgi dnh
hweng aia tat & déu ddng nghia Wi nhau va & dugc dung thay thlan nhau trong tai éu nay.
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dung dé san xuat Y 1a co tié thaydoi. Bay gi, gia st ching taing laodong & dau vao
thém nét don vi, két qua thu duoc 1a $in luong gia ting (Hng sin phim bién € caa lao
dong). Chang ta c6 thquy sr thayddi san lwong nay chla két qua caa laodong Xo &
diu vao ma théitwoc khong? Néu ching ta Iam nhvay, ching tatangthdi phong su
déng gop @a Xp déi véi Y; X, co "cong“dua dén lrong thaydsi do trong Y, mading ra
la nhy vao s gia tingdong thyi cia Won & dau vao. Dadd, dé danh giadong gop &ang"
cua X, d6i véi thay doi trong Y (sin pram bién € rong @a laodong), bing cach nado
chiing ta phi "kiém soéat"dwoc anh hrong aia Xs. Tuong tr nhr vay, dé danh giadong
gop "dling" aia Xs, ching ta @ng phii kiém soatinh hrong aia Xo.

Chung ta #in hanh thre hién qua trinh Kim soéat nay nin thé nao? NOi mt cach
cu thé, gia thiét ring ching ta mén kiém soatanh hrong tuyén tinh @a vbn Xs ¢ dau
vao khido anh hrong aia thaydéi mot don vi cua laodong X, & dau vaoddi véi san
luong dau ra. Bé thuc hién diéu nay, ching ta cé étién hanh nix sau:

Giai doan I: Hbi qui Y chi theo X nhu sau:
Yi = by + b1aXsi+ U g (7.3.1)

Phurong trinh (7.3.1) chla hoi qui hai bén réu khdng c6 ky Héu moi, tu giai thich, trong
do uila & hang pHin du (mau) (Luu y: Trong h 3 chi s dudi 1 twong tneng cho bén'Y.)
Giai doan II:  Hoi qui Xz chi theo X nhu sau:

) Xoi=by + bo3Xai+ Uy (7.3.2)
trongdd u,; ciing la $ hang ptan du. Bay gy
. Uyi=Yi- br- bisXs (7.3.3)
va
U2i= Xai - by - bpaXsi
= Xai - X2 (7.3.4)

trongdo Yiva X.ila nhing gia ti dugc udc lugng tr hoi qui (7.3. 1) va (7.3.2).

Cac plﬁn de uj;va Uz c6 y nglia gl’? That ngu Uy tiéu béu cho gla trcaa Y, sau
khi loai bo anh hrong (tuyén tinh) @ia Xz d6i véi no, va trong tr Uy biéu thi cho gia tr
cua Xpi sau khida laai bo anh hrong (tuyén tinh) @ia Xs déi véi n6. Vi \ay, c6 thé noi uy
vauy 1aY; va X "tinh khiét", cé ngha la,d&a duoc gat bé anh hagng (6 nhém) aia Xs.

"Boi vi trong @n XUt phai can dén ca laodong va \on, sr Jgia Eing nay co6 th dan dén sr gia ting aia \on;
lwong thayddi cua von s phy thupc vao cong nghsan xuat.
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HINH 7.2

Do thi phan tan gta sin luong va laodong ¢ dau vaoduoc hiéu chinh choanh hrong
tuyen tinh @ia won

Giai doan Ill: Vi vay, gio day réu chang ta ip tuc lay hoi qui cia uy; theouy nhur
sau,

Ui = & * alpi + Us; (7.3.5)
trongdo us;i ciing la  hang ptan de mau. Vay thi, &; s cho ching ta ¥t uéc luvong aia
anh hrong "thuc" hay rong @a thaydéi mot don vi trong % di véi Y (c6 ngha la gn
phim bién € rong @a laodong) haydé déc thec cia Y so Wi X», c6 nghia 1a, nét uéc
luong aia B,. Va sr thyc ladang nhr vay, nhr ching ta thy ¢ phin Phi luc 7A, Phin
7A.2. (dng thyi xem bai ép 7.5.)

Vé mat hinh ke, ching ta c6 Hinh 7.2. Tuy nhién, trépdhé, khong én phii di
qua qué trinh ¢im chap va Hn thoi gian nay, i vi a co thé dugc udc lugng turc tiép
tir cac cdng thc da cho trong Pin 7.4 [xem phrong trinh (7.4.7)]. Qué trinh ba giai
doan da phéc tho ¢ trendon thuan chi 1a mot cong @ sr pham dé gitp tan doc tiép thu
dugc y nghia aia he sb hoi qui riéng phan.

7.4 UOGC LUQNG BINH PHUONG TOI THI EU THONG THUONG (OLS)
VA THICH H QP TOI DA (ML) C UA CAC HE SO HOI QUI RIENG PH AN

Bé udc lwgng cac thongdcia mo hinh bi qui ba bén (7.1.1), twéc hét chlng ta xem
xét phrong phap binh prong Hi thiéu théng throng (OLS)da gisi thiéu trong Clrong 3
va saudé xem xét ngn gon phrong phapuéc leong thich lyp i da (ML) da dugc ban
thao trong Chrong 4.

Céac hamwoc lwgng OLS

Pé tim cac hamrée lugng OLS,dau tién ching ta ¥t ham Wi qui miu (SRF) trong ang
véi PRF @a (7.1.1) nbr sau:
Yi= Bt BXoit BXsit U (7.4.1)
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trong d6 u; 1a £ hang phin du, 1a $ hang trong eng aia mau véi sd hang nhéu ndiu
nhiénu.

Nhu ¢4 kru y & Cheong 3, qué trinh OLS badm viéc chon céc gia tircia cac théng
sb chra bét sao chodng cac binh plong dia pHin dr (RSS) D> 07 nhé nhat c6 the
duoc. Biéu dién bing ky héu toan hc ta co,

A~ A~ N 2
minY @ = ¥ (Y =B~ B, % — Bs %) (7.4.2)
trongdo bicu thic thé hién RSS catuoc bing nhitng phép tinktai s6 don gian tir (7.4.1).
Phrong phapdon gian nhit dé thu dugc cac hamrée hrong c6 ki nang € t6i thiéu
héa (7.4.2) latao ham no theo céatai luong chra biét, cho béu thic thuduoc khéng, va
giai cac béu thic nay cung it lic. Nhr dugc trinh bays Phu luc 7A, Phin 7A.1,
phuong phap nay cho ta fthg phwong trinh chdn sau [so sanhdi cac phrong trinh
(3.1.4) va (3.1.5)]:

7=,231+,232)_(2+,233Y3 (7.4.3)
YN Xy =By X + B> K4 B> % %, (7.4.4)
ZYixa' =lélz X3 +/&zz Xy XB+ﬁ32 % (7.4.5)

Tu pheong trinh (7.4.3) chung ta coalmay ngay Bp tirc ring

chinh la hamréc lwong OLS dia tungdo gdc tong thé B1.

Theo quyudc, g>| CAc miu ty viét thuong (khong vét dudi dang chr in) 1a biu thi
chod léch so Wi cac gia ti trung binh ru, ching ta c6 thrat raduoc nhitng cong tic
sau fr cac phrong trinh chén (7.4.3) va (7.4.5):

Yy (X 2)-(Zy %) % %)

- : 475
g (X)) (2% %) o
IéS:Zyixa(ZX;)—(ZYé)(Z)ﬁ x) (7.4.8)

2
(X )(X%)-(X % x)
nhitng phrong trinh ndy cho ta cac hamc luong OLS @a cac B sb hoi qui riéng pln
twong tng B, vaBscia Hng the. Nhanday hru y nhing diém sau: (1) Cac plong
trinh (7.4.7) va (7.4.8)dm chit Ia can xing boi vi ta c6 tié thuduoc phrong trinh nay
phuong trinh kia ing cach thaytoi vai trd aia X, va Xz cho nhau; (2) cac o & cia hai
phuong trinh nay la ging nhau; va (3) tong hyp ba bén 1a sr mé rong tr nhién @a
truong hop hai bén.Cac Phrong Sai Va Sai $ Chuan Ciaa Cac Ham Uéc Lwong
OoLS

®Hamuasce lwong nay trong duong Wi a, trong (7.3.5)duoc trinh bays Phy luc 7A, Phin 7A.2.
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Sau khida coduoc cac hamrse lwong OLS @ia cac B sb hoi qui riéng phan, chdng ta cé
thé tinh dugc cac plrong sai va saidéschuin cia cac hamrdc lugng nay Bing céch tirc
da ch ra¢ Phy luc 3A.3. Trong ty nhu trong tirong hop hai bén, ching ta &n cé nhing
sai $ chuin vi hai mic dich chinh:dé thiét Iap khaing tin iy va kiém dinh céc gi thiét
théng ké. Céc cong tft cé lién quanasnhr sau’

var([a’l) 1 XZZXN&ZX?. 2X2X_,,Z)§)§ (7.4.9)
szuzxa (zxzxs)

se(,fi’l) - +1/var(,[3’1) (7.4.10)

Y, ZX§ 2
varn g, | = >0 (7.4.11)
P Sais )]
haic, mot cach trong duong, ta co:
0.2
var(ﬁz) 5 St (7.4.12)

trong do , 5 la k& b twong quan dgia X, va X cia miu nhr da dugc dinh ngha ¢
Chuong 32°

se(,f?z) - +1/var(,23’2) (7.4.13)

> ZXZZi 2
var ;) = o (7.4.14)
) (Zx)Z%)-(Z%x)
haic, mot cach trong duong, ta co:

0.2

Val’(ﬁs) = Z X (1_ rzza)

se(,?js) _ +,/var(,233) (7.4.16)

. —1,,0°
cov B,. B = 2
\I( ) ( _rzz:a)\/?\/i2
Trong fit ca cac cong the nayo? 1a phrong sai (plrong sai cadiéu kien khongdéi) cua

cac $ hang nhéu tong thé u;. i i
Theo kp luan ¢ Phu luc 3A.5, lan doc c6 tié chirtng minh Bing Mot hamudc lwong khéng

2.0
-3

(7.4.15)

(7.4.17)

thién kch aac?1a &2 = (7.4.18)

® Viéc ching minh cac cong tte nay @ dang lon néu ar dung ky héu ma tén. Vi\ay, cach tic ching
minh dugc hodndén Chrong 9.
s dung dinh nghia aia rda cho trong Cliong 3, ta c6

(2 = (ZXZixa)z
DR DI
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Luu Y ring sr trong tr gitta hamudc lweong 6 nay va hanmede lwong hai bén tuong ting
véi n6 [o° = (3.02)/(n-2)]. Céc lac tr do bay gy 1a (n -3) Wi vi khi usc hrong
(Z Gf) trudc hét ching ta &n udc lugng By, B2, vaBs, da sr dung 3 Hic tr do. (Lap luan
nay @t tong quéat. Nix vay, trong trong hop bin bién, bic ty do $ 1a n - 4.)

Hamuéc luong &7 ¢6 the duoc tinh tr (7.4.18) ndt khi da c6 &n cac pén du,
nhung ding co tkk co dugc no ot céch\c& dang lon bang cach dung 6i quan ¢ sau
day (xem Ph luc 7A, PHin 7A.3d¢ biét bang chrng):

YO =YW By % ~ B V% (7.4.19)

day chinh la ku thic treong hop ba bén twrong tng Wi mdi quan 1§ trong phrong trinh
(3.3.6)Céc dic tinh cia Ham wéc lwgng OLSCéacdac tinh @ia Hamudc lwgng OLS
cia mo hinh Bi qui boi ciing trong tr v6i nhitng dic tinh @ia mé hinh hai Bh. Gy thé
la: 1. Puong (mit phang) i qui ba bén di ngang qua cac trung binh, X,, X,,day la
diéu hién nhién ching ta c6 érthiy tir (7.4.3) [so sanh pfong trinh (3.1.7) ¢éa m6 hinh
hai bén]. Dic tinh nay nhin chung tidng dugc thoa. Nhr vay, mé hinh Bi qui tuyén
tinh k- bién [mot bién hdi qui phu thuoe va (k-1) bén hoi qui doc lap]

Yi= [t BXoit BXait ... + BXa + Ui (7.4.20)

chung ta cé,@2 (7.4.21)

2. Gia ti trung binh @a Y; (= Y dugc udc luong € twong duong Wi gia tri trung binh
caa; thuc, diéu nay & chiing minh:

YAi ::é1+,ézxz +lé3x3
:(V_,éz)_(z _lésya)"'lézxz +,A83X8 (Tai sa0?)
= (7+,Z32(X2i - 7(2)+ﬁ’3( Xy~ 7<3)

=V+,82X2i +B:% (7.4.22)
trongdd, cac ru tr viét thuong théng dng dungdé biéu thi cac gia tr cia cac bén khi
chuing Ech khvi cac cac gia frtrung binh trong tng.

Lay tong aia & hai & phaong trinh (7.4.22) theo cac gid tiia miu va chia cho
cd mauntacoY =Y (Luuy: Y X, = X% =0. Tai sao?) kru ¥ rang Wi phuong trinh
(7.4.22) ta co thviét

Vi = BoXa + BaX (7.4.23)
trongdo vi = (Y- Y). o
Do d6, SRF (7.4.1) c6 th dien ta dudi daeng do léch nhe  sau
V=% +0=06,% =5, X3_+ ¥ (7.4.24)
3. Co thé ching minh )"0, = (=0 tir phuong trinh (7.4.24). [Gi ¥: ldy tong & hai
vé cua (7.4.24) theo céc gié tua miu.]
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4. Cac ptﬁn du U khdong trong quan i Xz va Xs, cO nglia 13,

DG Xy => 0 X =0 (xem ph luc 7A.1d¢ biét thém minh cting).

5. Céac phn dr u khong trong quan wi Y, c6 nghia 14, > G,Y =0. Tai sao? [Gi

y: Nhan hai ¢ cia (7.4.23) i U va ky tong theo cac gia iicua miu.

6. Tu (7.4.12) va (7.4.15) ta ik rd rang lar, 3, hé O twong quan gra X; va Xa,
tang din Vé 1, cAc plrong sai @a B, va Bs ting theo cac gia itda biét cua o® va
D x4 hay > x% . Trong géi han, khirzs= 1 (tic 0dng tuyén hoan toan), nimg
phuong sai nay & nén vo kn. Y ngha aiadieu nay § duoc tim heu day da &
Chuong 10, nleng & mat truc giac cac bn doc co tke thay rang khir, 3 tang thi
cang khé kan hon néu muwn biét cac gia tr thuc cia B, va Bs. [Ching ta & ban
thém \é diéu nay trong chiong i, nhung xem &i phuong trinh (7.1.10).]

7. Tu (7.4.12) va (7.4.15) taiing thay ro rang ladoi vai nhitng gia ti caar, zva
D x4 hay > x5, cac plrong sai @a hamuéc lugng OLS § ti I€ truc tiép so 6
o, c6 nglia |&, chingang khi o® ting. Twong tr, ddi voi nhitng gia ti d& biét
cia 0° var, 3 phuong sai @a B, ti 18 nghich Wi szzi , 6 nghia & bén dong
trong cac gia frmau cia X, cang én thi phrong sai @a B, cang nb, va dodé cé
thé udc rong duoc B, mot cach chinh xacdn. Diéu twong tr ciing ddng i
phuong sai ¢a (s. . ) o

8. V¢i nhitng gi thict cua mo hinh bi qui tuyen tinh @ dién, ma tada trinh bay &n
ké & Phan 7.1, chung ta c6 ghching minh &ng cac hamiéc luong OLS a@a he
s hoi qui riéng phn khong nking 1a tugn tinh va khong thiéngth ma con cé
phueong sai nlb nhat trong nhém cac hamdc luwong khéng thiéndch tuyén tinh.
No6i tom hi, chang la BLUE:n6i mot cach khac, chung éa dinh ly Gauss-
Markov. (Ching a5 tuong tr véi truong hop hai bén da duoc ching minho Phy
luc 3A, PHin 3A.6 va 8§ dugc trinh bay nmit cach suc tichdn ¢ Chueong 9 king
cach & dung cac ky hfu ma tén.)

Ham U’(rc Lwgng Thiqh Hop Téi~ ba Chung t6ida eu y trong Clrong 4, theo cac

gia thiét cho &ang u, 30 hang nheu tong the, c6 phan pbi chuan Vi trung binh la

khong va phong saic? Ia rang 9, cac hamréc luong thich fop ti da (ML) va ham

uéc hrong OLS @a ke sH hoi qui caa mo hinh hai 8n 1a gidng nhau. biéu nay nd

rong cho @ cac mo hinh &i s lugng bién la kit ky. (Xem minh cling & Phan Phy

luc 7A, PHin 7A.4.) Tuy nhiéndiéu nay khéngiing Wi hamuéc lvong aiac® C6

thé cho thily 1a hamuoc lwong ML ciao®1a Y| G2 / n bat ké dén & luong bén trong

md hinh, trong khité hamudgc lugng OLS @a o” la lef / (n=2) trong tirong hop

hai bién, Y G2 / (n-3)trong turong hop ba bén, va 07/ (n—K) trong tong hyp

mo hinh cok bién (7.4.20). NGi tomai, hamudéc luong OLS @a o” c6 tinhdén &

bac tr do, trong khi hamrde lwgng ML thi khéng. D nhién, gun la mot s6 rat lon,

hamudac lugng ML va OLS @ao® 5 ¢d khuynh kxéng tién gin nhau bon. (Tai sao?)

7.5HE SO XAC PINH BQI CUA R? VA HE SO TUONG QUAN BOI R Trong
truong hyp hai bén ching tadd thiy ring P duoc dinh ngha trong (3.5.5) ladé
do d¢ thich yp cia phrong trinh Wi qui; ngha 14, né cho It ti 1& hay ptin
tram cia toan b bién dong trong bén phu thusc Y duoc giai thich i bién giai
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thich @on) X. Ky hiéu * nay cé th duoc o dang nd rong ra cho cac md hinh
hdi qui ¢ chira nhiu hon hai bén. Nhr vay, trong md hinh ba B ching ta
mudn biét ti 1¢ bién doi trong Y duoc giai thich mbt cach lién Kt boi cac bén X,
va Xs. Dai luong cho ta théng tin najuroc goi 1a hé sb xacdinh bdi va duoc ky
hiéu 1a R; vé mat khai nem né ding gibng nhr r?
Pé suy ra R, ching ta cé ththuc hién gidng nhr cac phép tinhia ¥ trong phin
3.5. NI lai rang Y =B, +6, X, + B, X, + U
=y, +0 (7.5.1)
trongdé Y, la gia ti wéc lwong aia Y; tir duong hi qui thich kyp va 1a hamrdc
luong asa E(Y; | X2, Xa) ddng. Khi chugn thanh cac &u ty viét thuong dé biéu thi
d6 léch so i gia tri trung binh, p’aong trinh (7 5.1) c6 thduoc viét lai thanh

ﬁZXZ +ﬁ3X3 + lrl

=y+q (7.5.2)
Binh phrong c hai W cia phrong trinh (7.5.1) vaily tong theo cac giaitcia mu,
chingtaco > y?=> §¥+> F+2> ¥l

=YW+ (Taisao?) (7.5.3)
Bing ngon ng, phuong trinh (7.5.3) phat bii ring ©ng dia cac binh plong toan
phan (TSS) lang ©ng binh plrong gii thich (ESS) +dng binh plrong ptan du
(RSS). Gb day, ta thay th leiz trong phlrong trinh (7.4.19), ta c6

PRZEDIN RIS —,2322 ¥ % —,2332 y % Xap xép lai phuong trinh nay; ta

co ESS=Y V=04,Y yx-B.>, V¥ (7.5.4)
) . ESS
Bay gb, theodinh ngha  R’=
yd 1 g TSe

_ ,2322)4 X5 +ngz Y %
Z)/i2

[so sanh phong trinh (7.5.5) &i (3.5.6).]Bdi vi céac dai luong trong (7.5.5)
thuong dugc tinh todn mit cach quen thic, R ¢ thé duogc tinh not cach @ dang.
Luu y ring R, gibng nhr r2, im trong khang 0dén 1. Néu né king 1,dwong hbi qui
thich hyp giai thich 100 phn trim cho & bién déi cua Y. Mat khac, Bu né king 0,
md hinh khong gi thich kit cir mot bién déi ndo @a Y. Tuy nhién, Rthuong nim
gitra hai gia t cuc dai nay. B¢ thich lup caa mé hinhdugc cho la ‘6t hon" néu R
tién cang gn dén 1. Nb lai rang, trong twong hop hai bén ching tata dinh ngha
dai lugng r 14 1 sb twong quan va Bu thi rang no la 8 do mac do quan (tuyen
tinh) gira hai bén. Tuong tyr Vi r, trong mé hinh ba Bin hay nhtu hon 1a k¢ s5
twong quan bdi, dugc ky hiéu 1a R, va nd la&do cia do quan I gitra Y va fit ca
cac bén giai thich mdt cach lién kt. Mac du r ¢ th 1a &m hay dong, R ludnduoc
coi 1a drong. Tuy nhién, trén ikt t, tim quan tong aia R &t nho. Pai lugng ¢
nhiéu y ngha hon 1a R. Trudc khi tiép tuc di xa hon, ching ta hay thi 1ap mbi quan
hé sauday gita R va phrong sai @a he sb hdi qui riéng pln trong mé hinh &i qui
boi k-bién dugc thé hién qua plrong trinh (7.4.20):

(7.5.5*

“Luu y ring R ciing ¢4 th dugc tinh nhe sau: R = 1- Y 62/y y2 . Tai sao?
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o’ 1
var = 7.5.6
;)= Z 1- R2 (7.5.6)

trongdo B, 1a he sb hdi qui riéng plan aia bién hdi qui doc lap X; va R? la R trong
hoi qui cia X trén ( - 2) bién hoi qui doc 1ap con hi. [Luu y: C6 k-1) bien hoi qui
doc lap trong mé hinh &i qui k- blen] Mac du s hiru dung aia phrong trinh (7.5.6)
s& duoc thiy rd trong Clrong 10 & da ddng tuyén, hdy quan sating phrong trinh
nay chi don gian 1a sr mo rong aia cong tkrc da cho trong (7.4.12) va (7.4.15) cho
md hinh Wi qui ba-bén, mot bién hoi qui phy thude va hai bin hdi qui doc lap.

7.6 Vi DU: 7.1: PUONG CONG PHILLIS B O SUNG KY VONG CUA NUOC
MY, 1970-1982Bing cach minh ba cac y wong da duoc gisi thiéu trong chrong
nay cho & bay go, hdy xem xét mo hinh saay:

Y =B+ B Xyt B3 X + (7.6.1)
trong d6 Yy = mic lam phat thrc (%) vao thyi diém t, Xy = ti 1& thit nghip tai thoi
diém t, va %= mirc lam phat tiénfoan hay k vong (%) ti thoi diém t. Mé hinh nay
duogc biét v6i tén mi l& dwong cong Phillis b sung k vong**Theo Iy thuyt kinh t
vi mé B2 dugc ky vong 1a $ am (i sao0?) vaBs dugc ky vong la $ duong (céc bn co
thiy duoc oo so ly luan hay khdng?);isthat 1a theo ly thugt chang ta & c6 3 =1.Dé
kiém dinh mé hinh nay, ching ta thuifhd liéu trong ting 7.1. Dra trén nkeng dir
liéu nay, plrong phap OLStwadén nhirng Kt qua sau™

Y, =7.1933 - 1.3925X + 1.4700%
(1.5948) (0.3050) (0.1758) (2)6
Rf = 0.8766

BANG 7.1 ]
Ti lé lam phat thuc Y (%), ti I1é that nghiép X, (%) va ti 1€ lam
phat ky vong X3(%); M §, 1970-1982

Nam Y* Yo %
1970 5.92 4.9 4.78
1971 4.30 5.9 3.84
1972 3.30 5.6 3.13
1973 6.23 4.9 3.44
197¢ 10.97 5.€ 6.84

197¢ 9.14 8.t 9.47

197¢ 5.77 7.7 6.51

1977 6.45 7.1 5.92
1978 7.60 6.1 6.08
1979 11.47 5.8 8.09
1980 13.46 7.1 10.01
1981 10.24 7.6 10.81
1982 5.99 9.7 8.00

*2 Muén doc thém ¢ van dé nay, xem Rudiger Dornbush va Stanley Fisckerh t Vi m6,McGraw-Hill,
An ban lan 3, New York, 1984, trang 425.
13 T6i mangon Alan Gilbert vida thu thp nhing dx liu nay.
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Ngudn: Dit liéu vé Y va X, duoc thu thip tir cac bai bao khac
nhau @a Business Statistics (§hg k& Kinh doanh) 1982,8
thwong mai My, Van phong phan tich Kinkét di liéu Xz duoc lay
tir Sy kién Kinh € (Economic Review), Federal Reserve Bank of
Richmond, céc&phét hanh khac nhau.

* Thay d6i phan tram trong Ch sb Gia & Ngudi tiéu dung

trongdoé cac $ trong ngdc la nhing sai § chuin uoc luong. Céach dii thich Wi qui nay
la nhr sau: Trong giaftoan mau, néu ¢ hai X, va Xs duoc b dinh bing 0, mirc lam phét
thue trung binh & bing khaing 7.19%. Nbing nhr chiing tada leu y trong nhéu lan,
cach gii thich tungdd gbc naydon thuin 1a may méc. Thong tivng né khdng co it y
ngha gi ¥ mat kinh & hay thrc . Hé sb hdi qui riéng plan - 1.3925 c6 ngh la king
céach git cho X (mirc lam phét K vong) la khéngtdi, muc lam phat thrc trung binhang
(giam) vao khang 1.4%dbi véi sy giam (ting) aia mbi don vi (& day ladon vi phan

tram) cia t 1¢ thit nghiép trong giaidoan 1970-1982. ong tr, bing cach gt cho 1 1&

that nghiép khéngddi, gia ti hé sb 1.4700 cho tﬁy rang trong cung giadioan mic lam

phat thrc trung binh ang khaing 1.47%d6i véi mdi gia ting diém phan trim cia mic
lam phat tiénioan hay k vong. Gia ti R? 0.88 c6 ngta 1a hai bén giai thich gp lai giai

thich cho khéng 88% g bién doi cia mic lam phét thrc, mot mac ning lyc giai thich
kha cao B vi R cao nlat chi co6 tke bang 1.

bing & mét ky vong tién Igu, ¢ hai bién giai thichdéu c6 cac du higu ky vong. H s
cua ben lam phat K vong v mat thong ké co Bng 1 khong? Chuang t& $ra 161 cau hoi
nay trong Clrong8.

7.7 HOI QUI PON TRONG BOI CANH HOI QUI BOQI: GI Ol THI EU KHAI
NIEM THIEN L ECH PAC TRUNG"

Gia dinh (7.1.6) ¢ mé hinh I6i qui tuyén tinh & dién cho &ng mé hinh Ai qui 4p ding
trong phan tich latwoc xacdinh ding, cé ngra 1a khéng c6 saidshay thién éch dic
trung (xem Clrong 3doc cac cau nin xét gisi thiéu). Mac dudé tai v phan tichdic
trung € duoc ban lén mot cach trong #in chi tiét hon trong Clrong 13, vi d minh ha
d& cho trong pin truéc 1a mbt co hi dé gitip cac bn doc hiéu duoc tim guan tong aia
gia dinh (7.1.6) niang dong thyi con lam sangatthém ¢ ¥ ngha aia ke sd hoi qui riéng
phan va & plin gioi thiéu trong dbi bai in chodé tai thién éch dic trung.Gi dinh rang
(7.1.6) 1a md hinh "tirc" giai thich hanh vi @a mrc lam phéat thrc trén khia enh mrc
thit nghiégp va mirc lam phat K vong. Nhrng g st c6 ngrdi nhit myc cho &ng mé hinh
hoi qui hai bén sau la thich ¢p (duong cong Phillips éc):

Y=h+h, X, +4 (7.7.1)
trongdd Y = Yy = mac lam phat thrc (%) vao thi diém t, Xy = ti 1& that nghiép tai thoi
diémt, va u = phan dr. Heé sb do dbc, by 5, cho bét anh hrong thaydol mot don vi cua
ti 1& that nghiép d6i véi muac lam phat thee trung binh.Bi vi (7.6.1) 1a md hinh dung",
(7.7.1) ho nén nt sai $ dic trung; ¢ day sai $ chinh 1a¢ chd logi bé bién Xz, mirc lam
phéat k vong, ra kkbi md hinh. Chang ta Bi rang B » cia hoi qui boi (7.6.1) 1a hamréc
luong khbng thiéndch aia 3, dung, c6 ngta la, EB ) = .. (Tai sao?) Léu chi c6 b ,,
hé sd hdi qui don trong Wi qui cia Y theo % thdi, ding cho ta mt hamudéc hrong khéng

4 PHin nay chu anh hrong aza Ronald J. Wonnacott va Thomas H. Wonnatatth t liong, An ban lan
2, John Wiley, New York, 1979, trang 95-98.
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thién Ech aia3,? Co ngii, liéu E(blz) B2? (Néu treong hyp naydung la \dy, thi by, =
B2). Xétvi dicaa ching ta, &isd caa bién ti & that nghigp trong (7.7.1) c6 cungip cho
ta mjt udc lugng khong thiéndch W anh hrong ding dia nddéi véi mirc lam phéat thrc
khong, bét raing ching tada laai bo X3, mic lam phéat K vong, ra kidi phan tich nay?
Tdng quatcau ta loi la b1 £ khdng plai [a mot hamudéce lugng khéng thiéndch aia 3,.
Pong thoi, var(b 1 2) o thé 1a mot hamudc lugng thién éch aia var@ ;). Si that 13,
chang ta c6 thching minh éng (xem Ph luc 7A, Ptin 7A.5)

b, = B, + B, + 0 hang sai § (7.7.2)
trongdé by 31a he sb do doc aiia hdi qui cua Xs theo X%, tic ngha 1a*°
Xa =b+b, X, + 14, (7.7.3)

trongdd upla $5 hang ptin dr. Luu y ring (7.7.3)don gian chi 1a hi qui cua bién bi
loai bo X3 theo %. Tir (7.7.2) c6 th chiing minh ndt cach @ dang &ng

E(b) = 5+ Bsbs o (7.7.4)
(Luu y: D6i véi mot mau da cholb, =(D- X, %,) / Y. %] la mot hing $ da biét.)  Nhu
phuong trinh (7.7.4) cho #ly, ching naofsbs » khdng king 0, by, S8 1a Mt hamude
luong thién éch aia B. Néu Bibs s 1a & duong, tinh ndt cach trung binhby, S5 wéc
luong qué cagb; (tai sao?), c6 ngla labs, 1a thién Bch & bén trén va éu no la  am,
tinh mdt cach trung binhy, S8 woc leong qué thp 5 (tai sao?), cé ngia 1a né b thién
léch & bén dréi.

Tat ca nhitng diéu nay thit sr c6 y nghia gi? Nhr pheong trinh (7.7.2) cho ty,
hé sb hdi qui don b, khong chi la $ do ciaanh hrong "tryc tiép" hay "rong" d@a X, trén
Y (tirc giir choanh hréng aia Xs khéngdoi) ma con 1a & do ciaanh hrong gian tép hay
kich thich trén Y thdng quinh hrong aia n6ddi véi bién bi loai bo Xs. N6i tdm hi, byy
la & do cia anh hrong "toan B" (truc tiép lan gian tép) caa X, trén Y, trong khido B -
chi 1a $ do caa anh hrong truc tiép hay rong ta X, d6i vai Y, bai vi anh hrong aia Xs
la khéngddi khi ching tawéc lwong hi qui boi (7.6.2), nhr ching tadad lam trong
(7.6.2). DEn dat bang ngdn ng ching ta c6

Anh hrong gop cia X d6i véi Y(=bio) = anh hrong tnyc tiép trén X% dbi véi Y(=py) +
anh hrong gian tép aia X d6i véi Y(= Bz 2) (7.7.5)

Xét trong vi di caa ching taanh hrong gop cia thayddéi mot don vi trong 1 1¢ that

nghiép ddi véi mirc lam phat thrc bing Wi anh hrong trec tiép cia né (trc, gitr choanh

huong aia mrc lam phat K vong khongddi) cong wi anh hrong gian tép la Kt qua cua

no (tuc mac that nghigp) gay raddi voi mic lam phét K vong (= by 5), ma n than né co
mot sd anh hrong tnre tiép (= Ba) d6i véi mac lam phat thrc. Tat ca nhiing diéu nay co
thé duogc thay rd rang lon qua hinh 7.3; rimg con $§ trinh bays hinh nay 1ady tir vi du

minh hpa sip duoc giai thich ¢ dudi.

*pidu nay c6 vi pam gia dinh "phida dng tuyén khéng? Cau irloi nam ¢ Cha thich 6.
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Indirect effect: ,b3, = 1.6373

HINH 7.3 )
Cécanh hrong tryc tiép va gian p cia Xz 1én Y.

Chung tada néidu vé ly thuyét. Gio hdy quaydi vi du duong cong Phillipsié
minh hpa. Dung d liéu da cho trong &ng 7.1, chung ta tinh (7.7.1) mlsau
Y= 6.1272 + 0.2448X
(4.2853)  (0.6304) (7.7.6)
t= (1.2498)  (0.3885) 2+0.0135
Dic diém noi bat cua phrong trinh nay 13, = 0.2448 khéng dha £ dwong (mjt duong
cong Phillips dc drong?) ma con khac zero khédgng K vé mat théng ké. Nhng tr
(7.6.2) chang ta quan satith, = - 1.3925 khéng nimg c6 du tién nghém dang, nhr
chang tdi § trinh bays Chrong 8), ma con khac zerétron. Tai sao nlr vay? CAu ti
loi nam trong $ hang anh hrong gian tép, hay yu t6 thién Ech; Bsbs », d& cho trong
(7.7.4). Tr (7.6.2) ching ta Bt ring B = 1.4700.Dé tinh duoc b, 3, chdng ta tin hanh
hoi qui (7.7.3), thudugc cac Kt qua sau:
Xz = 0.7252 + 1.1138x
(2.7267) 014) (7.7.7)
t= (-0.2659)  (2.7769)  2%0.4120
Nhu phuong trinh nay cho tly, b, 3 = 1.1138 c6 ndia 1a khi % gia ting thém not don
vi, tinh trung binkX 5 s& ting thém 1.14on vi.'® Nhung réu X3 ting thém Bng nhr vay
don vi, anh hréng aia no trén Y & la (1.4700)(1.1138) =£3b, 3= 1.6373. Nir vay, tu
(7.7.2) cwi cung ching ta c6
B+ Bbss -1.3925 + 1.6373
0.2248
=, ; [xem Pt. (7.7.6)]
Y nghia aia cwc thio luan trong pln nay ladon gian 1a nhr sau: Mu phai can d¢én mot
hoi qui ba bén; ding tién hanh chy mét hoi qui hai bén hay i qui don. Hay néi nét

18 Nhung ching phii ching ta, vi gi dinh phida @ng tuyén, phii loai trir viéc dua céc bin hoi qui doc lap c6 tong
quan vao trong md hinhia ching ta hay sao? ToahdAu té 1oi s& dugc dua ra trong Chong 10.0 day ch lwu y la
gia dinh phida @ng tuyén gin v6i ham 1oi qui tong the chs khong pli véi ham ki qui méu; trong ndt méu da biét
chung ta khong thkiém soat cac Bih X c6 lién quan ninthé nao ngai trir tién hanh nbing thi nghém c6 kém soat,
didu nay khong pdi 1a mot vién canh thi v gi trong fu hét cAc nganh khoads xa i
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cach 6ng quét lon, néu cac lan clon mot md hinh i qui nhit dinh Iam mé hinhdang",
dirng sra doi n6 bing cach b bst mot bién hay nhéu hon ra kidi mé hinh. Nu cac an
bo quén nguyénit nay, fan & thu duoc nhirng woc lugng thién éch aia cac théng &
Khong nhitng \ay, ban rat o the 3 woc leong thip phrong saidiing @) va nhr vay uéc
luong thip ¢ sai $ chuin cia cac B sb hdi qui. Mic du chdng t6i & ching minhdiéu
nay ot cach bai bn & Chaong 13, cAc i c6 thé thiy so quadiéu nay ling cach so
sanh céac & qua caa i qui (7.6.2) va (7.7.6): Sabschuan £ nho hon nhidu (lién K vai
hé sb cia nd)o (7.6.2) so i B (lién he voi hé b caa né)é (7.7.6). Dodd, cac khang
tin ciy va kiém dinh g thiét dwa trén mé hinhdiing) (7.6.2) c6 nldu kha ning dang tin
ciay hon so \6i cac cac khang tin dy va gi thiét kiém nghém dua trén niing mé hinh
dugc xacdinh sai (7.7.6).

7.8  RVAR?CO HIEU CHINHMGt dic tinh quan tng aia R d6 1a né 1a nt ham
khéng gim cia $ luong cac bin giai thich hay beén hoi qui doc lap c6 trong mé hinh;
khi s5 luong céac bén hoi qui doc lap gia ting, R hau nhr luén ludn § ting theo va
khong bao gi giam. Phat biu mot cach khac, thém &b bién X s5 khong lam gim R
Pé thay duoc diéu nay, hay nb lai dinh ngha aia k¢ sb xacdinh:

-1_RSS

ESS TSS
Re= > ~ 7.8.1
TSS L2 (7.8.1)

ZM

Bay g ny la doc lap véi sd luong cac bin X trong mé hinh &i vi n6 ch don gian la
D> (Y =Y)?. Tuy nhién RSSY a? phu thuoc vao $ luong cac bén doc lap trong md
hinh. Bing tc giac, ta thy ro 1a khi $ lugng cac bin X gia ing, > a? c6 khuynh
huéng gim (it nhit thi né ding $ khong ting); nhr vay, R? da duoc dinh ngha trong
(7.8.1) § gia ting. Vily do nay, trong khi so sanh hai mo hidhdui véi cangbién phy
thugc nhung c6 $ bién X khac nhau, cacab cin phai can than trong véc chon lya mo
hinh \6i R cao nit. ‘ o ’ ”
bé so sanh haicshang R, ta éin phii tinh dén s lugng bien X c6 trong mo hinh. Co ¢h
thuc hién diéu nayduoc mot cach @ dang éu ching ta xem xét &t hé sb xacdinh thay
I(n-K
20/0- (7.8.2)
ZY. /(n-1)
trong d6 k = s lugng céac thong &trong md hinhbao gm ai s0 hang tungds goc.
(Trong Wi qui ba bén, k = 3. Tai sa0?) Nlr vay R? da dugc dinh ngha dugc goi 1a R
c6 higu chinh, dugc ky hiéu la R?. Thuat ngit c6 héu chinh cé nglfa la héu chinh theo
bac tr do trong quan i tbng cac binh ptiong trong (7.8.1)y" 4> c6 n -k bac ty do

trong ndt md hinh cd théng $, bao gm ci sb hang tungdd goc, va D y? co n- 1 Hc
ty do. (Tai sa0?) Péi véi truong hop ba bén, ching ta kit ring > a2 c6 n - 3 Ac tr do.
Phrong trinh (7.8.2) @ing co tte duoc viét thanh

thé khac, 1a nlr sau:R? =1-

N

R2=1-_ (7.8.3)

2
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trongdo &2 & phrong sai pln dr, mot hamudéc lwong khéng thiéndch aia o’ dang, va
S? la phrong sai éa mhu cia Y. D& dang tliy ring R? va R la cé lien quan &
nhau, lyi vi néu thay tit (7.8.1) vao (7.8.2), ching ta thuoc

R2=1-(1- F<2)”—_1 (7.8.4)

Tu (7.8.4) ta thy ngay Bp tuc, ro rang la (L)#di voi k> 1, R?2< R? didu nay cé ngta la
khi sb lwong cac bén X ting, R c¢6 hiu chinh ting it lon R? khéng héu chinh; va (2)
R2 c6 thé 1a am, nic du R di nhién la_khong am’. Trong tuong hop R? la am khi
dem ap dng, gia ti cia nddugc coi la lang khdng. (Cac ¢n doc nén kém ching rang
déi vai vi du minh hpada chod trén R2 bang 0.8519, né hon gia ti R> 0.8766.)

Trén thc tién, ta nén dung Rhao? Nir Theil luu y:

. . . dung R? t6t hon R bsi vi R c6 khuynh hdéng cho ra mit bizc tranh quéa
lac quan ¥ d thich bop aia hoi qui, dac biét khi 9 lirong cac bén gidgi thich 1a khéng
qué nks so Bi s lugng cac kin quan sat®

Nhung quandiém cia dng Theil khéng hoan toahrgc moi nguoi tan dong, i vi 6ng
khongdua ra ndt ching minh ly thugt chung nao chous"uu viét" hon cia R?. Vi du
nhu, tac gﬁ Goldbergerdp luan ring R sauday, gi la R? sira dbi, ciing hoan toandt
nhu vay:*

R? sira dbi = (1 -k/in)R? (7.8.5
Loi khuyén @a 6ng ta la € trinh bay R, n vak vadé doc gia quyét dinh hiéu chinh
nhu thé nao king cachiu y dén nvak.

) Mac du \ay, chinh R c6 hiu chinh nhr trong (7.4.8) latuoc trinh bay trong 4u
hét cac plin mém thbng ké cling & R” quyudc. Chung toi khuyén caabdoc nén xem
R? nhu 1a mot s6 théng ké 6ng hop khéc.

Bén anh R va R c6 hiéu chinh ladai lugng do do thich hyp, nhiing tiéu chi khac
thuong duogc ar dung dé danh gia g thoa dang @a mst md hinh bi qui. Hai trong &
nhirng tiéu chi nay l&iéu chi Thong tin aia Akaike va tiéu chi Tién doan aia
Amemiya, chingduoc st dung dé Iya cton gita cac md hinhanh tranh wi nhau.
Chung ta & thao luan nhing tiéu chi nay khi xendén van dé chon lya md hinh Mt cach
chi tiét hon trong ndt chrong sau (xem Glong 14).

So Sanh Hai Gia Ti R?

"' Tuy nhién, ku ¥ rang réu R =1, R%= R =1 Khi R=0,R%= (L K)(n - K), trong trong hop d6 R2c6
thé la am u k> 1.

18 Henri Theil, Introduction to EconometricgGisi thiéu Kinh # luong), Prentice-Hall, Englewood Cliffs,
N. J., 1978, trang 135.

19 Arthur S. Goldbergethéa hc Kinh € luwong, Havard U. Press, Cambridge, Massachsetts, 1991 tra
178. \& quandiém phé binh bn v& R? xem S. Cameron, iT sao R binh plong c6 héu chinh dugc trinh
bay?",Journal of Quantitative Economicsd chi ¥ Kinh & Binh keong), tap 9, $ 1, thang 1, 1993, tr.
183-186. Ongdp luan ring "N6 [R ] KHONG phai la mét tri théng ké kém dinh va drong nhr khéng c6
mot sy bao clira nao ¢ mit tryc giacdé s dung N6 ntw mot tri thong ké mé 4. Cudi cung, ching tam
hiéu rd Fing né khéng phi 1a mot cdng @ hitu dung dé ngin ngra sr khai thac @ lisu" (trang 186).
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biéu quan tong phii luu ¥ khi so sanh hai md hinh trédmtang ke s6 xacdinh, di c6
hiéu chinh hay khongdé la c& mau n va bén phy thujc cia hai mo hinh péi giong
nhay cac bén giai thich co thk c6 kit cir dang gi. Nhr vay, ddi voi cac mé hinh

In'Y; =PB1+ B2X2i +BsXai + U (7.8.6)
Yi =01 +02Xo +a3X3 + Y (7.8.7)
cac $ hang R da duoc tinh khong th mang so santivoc. Ly do 1a nlr sau: Theatinh
nghia, R [a £ do ti 1¢ bién thién trong Hin phu thugc do (cac) Win giai thich gii thich.
Nhu vay, trong (7.8.6) Rdo ti I¢ bién thiéntrong In Y do % va Xs giai thich, trong khi
d6 trong (7.8.7) Rdo ti 1¢ bién thiéntrong Y, va hai & do nay khong ding nhau: ntr da
luu y & Cheong 6, thaydéi trong In Y din toi mét thay doi twong ddi hay t 1é trong Y,
trong khidé thayddi trong Y din t6i mot thay doi tuyét di. Do d6, vaiYiivarY; khong
twong duong Wi var(In Y))/var(In'Y;), cé nghia 1a, hai & sb xacdinh khong gbng nhau?®
Néu chang ta xemal ham nhu &u ca phé (3.7.1),4f dic treng tuyén tinh, va
(6.4.5), cédac trung tuyén tinh logarit, daié hai $ hang * 0.6628 va 0.7448, khongéh
so sanh trc tiép vsi nhaudugc.?* Nhu vay lam cach ndo ching ta céétho sanhiugc
cac $ hang R cia cac md hinh nh(3.7.1) va (6.4.5)? Ching t& sinh baydiéu nay
bang vi d1 vé nhu du ca phé ga ching ta.

Vi Du 7.2 : Xem Xét Lai Ham Nhu Cau Ca Phé

Dé so sanh cac giaitR® tinh duoc tir hai mé hinh trongté cac bén ph thujc la khong
giong nhau, ntr trong mé hinh (3.7.1) va (6.4.5), chung tmthanh nix sau:

1. LAy InY, tr md hinh (6.4.5),4y cac gia tr ddi logarit cia chiing, vadi tinh R giira
d6i logarit caa InY, va v, theo plrong thic d& néué phuong trinh (3.5.14). Gia itiR?
nay cé th so sanhiugc gia ti R? caa md hinh (3.7.1).

2. Mot cach khéc, chang tayl Y tir (3.7.1), chugn chung thanh (M), va sau cung tinh
R? gitra (InYt) va In(Y) theo phrong trinh (3.5.14). Gi&itR? nay c6 t# so sanhiuoc Vi
gia tii R? thuduoc tir (6.4.5).

Gia s truéc hét ching ta quét dinh so sanh giaitiR? cia mé hinh tugn tinh
(3.7.1) \6i gia tri R? cia mo hinh logarit kép (6.4.5).UTY dugc udc lugng tr (3.7.1)dau
tién chang tady (InY;), saudé liy logarit aia Y; thuc, i tinh i gitta hai p hop gia ti

20 Tir dinh nghia aia R, chiing ta it ring

Rss_ .0
TSS (Y, -V)?
@i véi md hinh tugn tinh, va
N YE

Z (InY, -InY)?
déi véi md hinh log. Bi vi cac niu 9 ¢ vé bén plii cua nhing biu thirc nay la khac nhau, ta khéngth
so sanh trc tiép hai $ hang R. , ‘ '
21 Péi véi dic trung tuyén tinh, RSS = 0.14914tg binh plrong phin dr cia tiéu thy ca phé), vaidi véi
dac trung log tuyn tinh, RSS = 0.0226¢ftg binh plrong pfin dr cia logarit ¢a tiéu t ca phé). Niing
phan dur nay c6 cac 4c d6 1on khac nhau va vidgy khong tie so sanh Bt cach tic tiép.

1-R? =
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nay theo ptong trinh (3.5.14). Dungidliéu cho Bing 7.2, lan doc c6 tié kiém ching
ring gia ti R? duoc tinh nhr vay 14 0.7318, cé thso sanh trc tiép v6i gia tri r* cia mo
hinh tuyn tinh-logarit (6.4.5),{tc 0.7448, nic du gia tf R? thu dugc tir mé hinh tugn
tinh-logarit c6 caodn mot it.

Mt khac u chiing ta mén so sanh giaitiR? caa mé hinh tugn tinh-logarit wi
R? thu duoc tir m6 hinh tugn tinh , chidng ta tintnY, tir (6.4.5), thudwoc gia ti déi
logarit a1 chiing, va di cting tinh R gitta nhing gia ti déi logarit nay va cac giaitr
thuc caa Y bing cach dung cong i (3.5.14). Cacdm doc co thé kiém tra hi dix liéu da
cho trong ing 7.2 &ng R gia ti nay la 0.7187, caool mbt it so \6i R? 0.6628 thuiugc
tr mé hinh tugn tinh (3.7.1).

Dung not trong hai plrong phap nay, ching taiy ring mé hinh tugn tinh-
logarit cho tato thich 6t hon.

Bing 7.2
Dir liéu thd dé so sanh hai gia ti R
Nam Y, Y, InY, Poiloga  InY; In(3,)
cua In\?t
(€H) (2 (©)] 4) 5) (6)

197C 2.57 2.32188  0.84355! 2.324611 0.943901 0.84238I
1971 2.5C 2.33627. 0.85361. 2.34811. 0.91629. 0.84855
1972 2.35 2.345863 0.860544 2.364447 0.854415 0.852653
1973 2.30 2.341068 0.857054 2.356209 0.832909 0.850607
1974 2.25 2.326682 0.846863 2.332318 0.810930 0.844443
1975 2.20 2.331477 0.850214 2.340149 0.788457 0.846502
1976 2.11 2173233 0.757943 2.133882 0.746688 0.776216
1977 1.94 1.823176 0.627279 1.872508 0.662688 0.600580
197¢ 1.97 2.02457! 0.69408! 2.00188:- 0.67803: 0.70536:
197¢ 2.0 2.11568! 0.73128. 2.07774. 0.722701  0.74938:
198( 2.0z 2.13007' 0.73768: 2.09109 0.70309¢ 0.75615

Luu y: Cot (1): Cac gia trY thuc tr Bang 3.4
Cot (2): Céac gia frY uéc hegng tr md hinh tugn tinh (3.7.1)
Cot (3): Céac gia trY udc lugng tr mo hinh log kép (6.4.5)
Cot (4): Bdi logarit aia cac gia iro cot (3)
Cot (5): Céac gia frlogarit dia Y ¢ cot (1)
Cot (6): Céac gia trlogarit dia Y; ¢ cot (2)

"Tro ch oi" cta Téi da hvaR?

Dé két thic pln nay, ching t6i c6 ot loi canh giac:D6i khi cac nha nghiénin choi trd
choi t6i da h6aR?, c6 ngfia |14, clon mé hinh nao chdr?cao nfat. Nhengdiéu nay cé
thé nguy hém, ki vi trong phan tich & qui muc dich aia ching ta khéng ghla thu
dugc mot R?cao cho mii mé hinh mading hon 1a thuduoc nhing wéc hrong dang tin
cdy cia cac B sd hoi qui tong thé thuc va rat ra niing suy dén thing ké & ching. Trong
khi phan tich tic nghém vin thuong thuduoc R? rit cao nlwng thiy ring mot s
nhitng ke sb hdi qui haic 1a khdng c6 ¥ ngla W& mit thdng ké hdc cé diu trai naroc lai
véi nhitng ky vong tién nghim. Dod6, nha nghiénieu nén quan tamdm dén sr lién he
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vé mat ly thuyét hay logic @a cac bin giai thich déi véi bién phy thuoe va y nglia thong

ké aza ching. Nu trong qué trinh nay ching ta thuoc mdt R?cao,diéu nay la hoan
toan 6t; mat khac Bu R?ma tHip, diéu nay khong nit thiét c6 nghia 1a méd hinh b
kém?

Sy that 13, Goldbergeda cH trich ét manh ng vai trd @ia . Ong tadd phat
biéu:

Ding trén quarttiém aia ching t6i, Rco bt vai tro ét khiém Hn trong phan tich i
qui, no la ndt dai lugng do aia do thich lp cia hol qui tuyén tinh binh phong oi th|eu (LS)
mau trong not tap hop cac d liéu. Khong co $u t nao trong mo hinhdi quy & dién CR
[CLRM] doi hoi rang R phai cao. Nhr vay, mot R? cao khong péi la bing ching c6 bi cho md
hinh va not R? thap khong phi la bang ching at loi cho no.

Su tht, dieu quan tong nhit ve Rf la né khong & quan tong trong mo hinh CR. M6
hinh CR cht yien cac thong&trong nt tong the, khong chu yden do thich kop aia mau. . . .
. Néu mdt nguoi ctir khang khing doi hoi mét dai luvgong e thanh conga dr doan (haydung ton
la that bai) thi 0”12 du: néi cho cling, thongoso® 1a sai § du doan binh phong ky vong, né la
ket qua cia reu CEF [PRF] @a ong the dugc dung lam kin dr doan. Noi nét cach khac, binh
phuong sai 6 chuan cia drdoan . . . . . & cac gia ti lién quan @a x [bien hoi qui doc lap] co
thé cung ép cho ta bét rit nhidu diéu.?

7.9 CAC HE SO TUONG QUAN RIENG PHAN

Giai Thich Cac H¢ S6 Twong Quan
Riéng phan Va Pon

Trong Chrong 3 ching tatd gisi thiéu hé 5 tuong quan r la bt dai luong do mac do
quan I¢ tuyén tinh gira hai bén. Déi véi mo hinh i qui ba bén ching ta cé thtinh ba
hé sb twong quan: 1, (twong quan gka Y va %), r1 3 (hé s twong quan gia Y va %) va
ro 3 (hé s twong quan dia X, va Xs); luu y ring vi myc dich don gian hoa ky héu, ching
ta ding ky hdu 1¢ dudi dé biéu thi cho Y. Nhing h¢ 5 twong quan naytuoc goi la hé
sb twong quandon hay gop, hayh¢ sb twong quan bic zera Nhiing k¢ sd nay co th
duoc tinh Bing dinh ngha aia k¢ sd twong quanda cho trong (3.5.13).

Nhung bay gb ta hdy xem xét cauohsau: i » co thit su la dai luong do mic do
quan k& (tuyén tinh) "ding" gira Y va X% khoéng khi ndt bién thi ba X; c6 thé c6 quan
hé voi ca hai? Cau bi nay ding trong tr nhr cau Wi sau: Gi sir mé hinh Bi qui ding
la (7.7.1) nkrng chang ta & bién X3 ra ki mé hinh vadon thuin chi 1ay hdi qui Y theo
X,, thudugc hé sb d6 doc goi 1a bro. Hé sb ndy cé tong duong Wi hé sb ding B, néu
mé hinh (7.7.1}tugc uéc lwong lGc bantau? Cau ti 1oi cé thé duoc thay rd rang tr thao
luan cia chdng tay Phan 7.7. Nhin chung,:s it c6 kh niang phan anhdugc mic do
tuong quanding gira Y va % khi co st hién dién cia Xs. S that 1a, né c6 th dua ra
mot cam teong sai im vé ban chit caa quan B giita Y va %, nhr ching ta & thay ngay

22 Mot sb tac gih mudn giam nhe viéc ar dung R nhu [& mot dai lugng do do thich hyp ding nhr viéc st dung nédé so
sanh hai hay nbii hon cac gia tr R%. Xem Interpreting and Using Regression ¢Gthich va & dung Hi qui) cia
Christopher H. Achen, Sage Publication, BeverlysHiCalif., 1982, tr.58-67 va "R/a Phép Kin déi cua cac Bén Hoi
qui” caa C. Granger va P. Newboldpurnal of Econometricsap 4, 1976, tr.205-210. Nharémiday, thrc tién aia viee
chon mot mé hinh da trén R cao niat, mot kiéu khai thac @ ligu, gisi thisu mot didu goi la thién léch tidn kiém
dinh, diéu nay c6 th pha fbng mdt s tinh chit cia hamudéc luong OLS @a md hinh Bi qui tuyén tinh & dién. V&
cha dé nay, ngroi doc c6 thé tham khio George G. Judge, Carter R. Hill, William E. Gtif§, Helmut Lukepohl va
Tsoung-Chao Ledntroduction to the Theory and Practice of Econainst(Nhip Mén ¢ Ly thuyt va Thec tien aia
Kinh t liong), John Wiley, New York, 1982,Glong 21.

Z Arther S. Goldbergeda dé cap, trang 177-178
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dudi day. Dodd, diéu ching ta &n 1a ot hé sd twong quandoc lap khong chu bat ky
anh hrong aia Xs lén X, va Y. Mot hé sd twong quan nh vay co tré tinh duoc vaduoc
goi mdt cach thich bp la h¢ sb twong quan riéng pHan. Vé mat khai ném, né ding
twong tiy nhu hé sd hdi qui riéng plan. Ching tatinh ngha

r 2. 3= hé 30 twong quan riéng p?m gira Y va X, gitr X3 khongdol
rs.=he 50 twong quan riéng p?m gitra Y va X, gitr X, khongdol
I, 3. 1= hé b trong quan riéng pin giira X, va Xs, giir Y khongddi

Mot cachdé tinh cac B sb twong quan riéng phn ¢ trén 1a nlr sau: NI lai qua
trinh ba giaidoan chang tata thao ludn trong PAn 7.3. Trong giadoan Ill ching ta iy
hoi qui W theouy;, chinh 1a Y va Xy tinh khiét, c6 nghia 1a, @t bo anh hrong tuyén tinh
cia Xs. Dodo, réu chang ta bay gitinh k¢ sb don twrong quan gia uy; theous;, ching ta
s3 thuduoc 2, 3boi vi bién X3 gio day 14 khéngloi. Bang ky hiu ta cé

lo,0, =T123
D (0, - 0)(y - )

V2 (0 - VarUl) (4 - B)?

(7.9.1)

trongdé ching ta apwhg tinh cltla G, = 0, = 0. (Tai sao?)

Tir phan thao luan ¢ truée rd rang latong quan riéng pin gitta Y va X% gitr Xs
khéngddi chinh la & sb twong quandon (hay lc-zero) gira cac phn dur tir hdi qui caa
Y trén Xz va hbi qui caa X, trén Xs. SO hang 1 3.2 va b 3. 1 phai dugc giai thich trong tr
nhu nhau.

Trén thrc &, chung ta khongzm phai di qua hi qua trinh ba giadoan dé tinh toan
cac trong quan riéng pin boi vi ¢6 thé dé dang thuduoc ching tr cac ¢ sd trong quan
don hay tc-zero nlr sau & biét cach cling minh, xem cac baip):>*

M2 ~Md 23
g (7.9.2)
T i)
Mz ~rid 23
=18 1223 (7.9.3)
7 Jo-ra)ord)
M231 =Tz Tudis (7.9.4)

) )

Céac trong quan riéng pin da cho trong cac piong trinh (7.9.2) chatén (7.9.4)dugc
goi la cac r¢ sb twong quan bic nhat. Véi tir bdc chung toi maén néi ing $ luong cac
chi sb thtr hai ¢ dudi. Nhu Vay, r12 348 la kg H twong quan Bc hai, r1 2. 3452 la hg H
tuong quan Bc ba v.v. Nix da leu y ¢ trudc, ry, 13 Vv.v. dugc goi la cactuwong quan kc

?* Hau hét cac chrong trinhdién toan cho phan tichdhqui da bién thuong tinh cac & s5 twong quandon;
vi vay, cac It sb tuong quan riéng pin o thé duoc tinh king cac cirong trinh ¢ 3n.
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zero haydon. OCéch gii thich r2 341& N6 cho ta bsh twong quan gia Y va %, gitt X3
va X4 khéngdoi.

Giai thich Céc h¢ sb twong quan
Riéng phan vabon

Trong trong hop hai bén, yngha aia r don rat don gian: N6 ladai luwong do mic do
quan I¢ (tuyén tinh) (va khéng pii 14 quan & nhan qu) giita bién doc lap Y va bén giai
thichdon X. Nhung mbt khi chiing ta wot ra khoi truong hop hai bén, ching ta an phai
cha y dn than dén céach gii thich k¢ b twong quandon. Vi dy, tir (7.9.2) chdng ta quan
satdugc nhirng diéu sau:

1. Ngay @ nurn,=0, Ry 33 khong ting O tiir khi rz hay b3 haic c hai déu hing 0.

2. Neu rn.=0, h3Vva k3 khong ling 0 va cé cungzau o 38 mang du am, trong khi
d6 réu ching mang 4l ngroc nhau, n6 &1a & duong. Vi di sau § 1am sangd diém

nay. GiY = san luong w mua , % = luong mra, va % = nhiét d6. Gia dinh ring ny =

0, c6 nghia 1a, khdng c6 quanéhgitra sin lwrong wu mua vaikong mra. Ga dinh thém
ring rsla drong va p 3 am. Khidoé, nhr (7.9.2) cho thy, r 5S35 1a drong; c6 ngita 13,
giit cho nhét ¢ khéngdoi, cé quan B ddng bién giira sin lrong w mua vaong mra.

Tuy nhién, Kt qua duong nhr la ngtich ly nay khéng c6 gi 1a ag nhién. Bi vi nhiét d6

X3 anh hréng ci sin lugng w miia Y va lrong mura X,, dé biét duoc quan k& rong gira
san luong w mua vairgng mra, ching taan loai bo anh hrong aia bién nhigt do "phién

toai". Vi du nay cho thy mot nguoi c6 thé bi sai hm nhr thé nao i hé sd twong quan
don.

3. SS hang rzava s (va nhing so sanhuong t) khong @n phai ¢ cung du.

4. Trong trong hop hai bén chung tada thly ring * nam giira 0 va 1.Dac tinh nay ¥n

dang ddi vai binh phrong cac k& sd twong quan riéng pin. Sr dung dic tinh nay bn

doc € ching minhduoc rang tir (7.9.2)ching ta c6 #hthudugc biéu thrc sau:

OSr122+r123+r223_21{ 6 2as1 (7.9.5)
biéu thic nay cho ta quanéhan nhau gka ba & sb twong quan Bc-zero. @ing co tie
suy raduoc nhing béu thirc twong ty tir cac phlwong trinh (7.9. 3) va (7.9.4).

5. Gia S ring 3= r 3= 0. Diéu ndy c6 ngta 1a r » ciing $ biang zerd khéng? Co6 &h
thiy rd cau ta 10i tir (7.9.5). VBC Y va X, va X% va Xz khéng trong quan khéng cé
nghHa la Y va % khéng trong quan.

Nhanday, kru y ring |212 3¢0 the duoc goi 1a hé sb xacdinh riéng phan va co tie
duoc giai thich 1a 1 1 cua bién thién trong Y khong gt do anh hrong aia bén X; gay
ra, maduoc giai thich king cach datua X, vao mé hinh (xem baip 7.6). \& mat khai
niém né gbng nhr RZ.

Trudc khi ching ta fip tuc, heu y nhrng quan B sau gira cac R cac I s twong
quandon, va cac B sd tuong quan riéng pin:

2 2
rs+rs—2r
R2 — 12 13 215‘ 15 23 (7.9.6)
1-r,
— .2 24, 2
R = iz +(1-r5)r 32 (7.9.7)
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R = ra+(1-r) s (7.9.8)
Dé két luan phan nay, hay xem xé&tiém sau: Chung tda phéat biu treée day ring
R? 3 khéng gam néu c6 thém mt bién giai thich duoc dua vao trong md hinh, c6&h
thiy diéu nay ndt cach rd rangit (7.9.7). Plrong trinh nay phat Bu rang ti 1¢ bién thién
trong Y do X% va X lién két giai thich 1a bng aia hai plan: phin chi do X, giai thich (=
r %15) va phin khéng do X giai thich (=1- r?,) nhan i ti 1& duoc giai thich i X3 sau
khi giit choanh hrong aia X, khongddi. Bay giv R? > r 2, midn la r?3>0. Tinh
hudng xiu nHit, r %, 33 bing khong, trong trong hop d6 R = r 2.,

7.10 ViDU 7.10: HAM SAN XUAT o
COBB-DOUGLAS : NOI THEM V E DANG HAM SO

Trong Pln 6.4 chang tada cho thy bang nhing phép Win ddi thich hyp chiing ta c6 th
bién ddi cac quan & phi tuyén tinh thanh cac quarg huyén tinhdé ching ta cé thhoat
dong trong khudn k& cac md hinh &i qui tuyén tinh & dién. Céac phép Bn dbi khac
nhauda duoc thao luan dén trong Bi canh trong hop hai bén co6 tie dé dangduoc mo
rong qua cho trong hop cac mé hinh&i qui boi. Trong phin nay, chdng ta démg minh
cac phép Iin doi nay bing cach ny rong da bién caia mé hinh tugn tinh-logarit hai lin;
nhitng tnrong hop khéc c6 th duoc tim thiy trong cac baidp va qua cac vidminh ha
duoc thao luan dén trong sét phan con hi cua tAp sach nay. Viudcu thé ma ching ta
thao luan laham san xuat Cobb-Douglasndi tiéng trong ly thugt vé sin xuit.

Ham gn xuit Cobb-Douglas ¢ dang ndiu nhién @a né, c6 th duoc biéu dién
nhu sau

Y = B, XF x5 ¢' (7.10.1)
trongdo Y = sin luong

X2 = nhip lrong laodong

X3 = nhap lugng \on

u = $ hang nhéu ndiu nhién

e = @ O cua logarit tr nhién

T pheong trinh (7.10.1) rd rang la quad biira sin lvong va hai $u t nhap luong 1a
khéng tuyn tinh. Tuy nhién, éu chang ta ldin doi logarit mé hinh nay, chang taroc

INY =InB; +B,In Xy + 4 =By +B,In X5 +B;5InX;+y (7.10.2)
trongdo Bo = INPa.

Viét nhr vay, mé hinh 1a tu§n tinh theo théngdsPo, B2 va Bs va dodé la nmjt mo
hinh Ki qui tuyén tinh. Tuy nhiéndu y ring n6 khéng tugn tinh theo cac Bn Y va X
nhung tuyén tinh theo logariti@a cac bin nay. Témdi, (7.10.2) la not logarit-logarit,
logarit kép hay md hinhuyén tinh-logarit 1a mé hinh Bi qui bdi trongtng wi md hinh
tuyén tinh logarit hai in (6.4.3).

Cécdic tinh dia ham 8n xuit Cobb-Douglastuoc biét rat rong rai:

1. A 1ado co dén (riéng pin) cia sin luong so Wi nhap luong laodong, co ngia la, nd
do thaydoi phan tram trong &n lwong tng Wi, vi dy nhu, thaydoi 1 phan tram trong
nhap luong laodong, gir cho nfap lugng von khdngdoi (xem bai p 7.10).

2. Tuong tr nhu vy, B3 1a d co dan (riéng pin) cua in lugng SO i Nhap luong von,
gitr cho nlip lugng laodong khéngdoi.
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3. Tong aia (B2 + Ba) cho ta théng tin & sinh bi theo quy mpcé nghia 1a, s dap ung
clia sin lrgng trGc mot i 1¢ thayddi cua nHip luong. Neu tong nay king 1, thi khong cé
sinh bi ¢é dinh theo quy moco ngfia la, ting dip hai An nhip luong € lam ing sin
luong l€N @p hai bn, ting dip ba bn nhap luong € lam ting sin lrong lén gp ba in, va
Clr vay. Néu tong nay nb hon 1, tic cé hén twong sinh bi gigm din theo quy metang
gap hai Bn nhap luong € khéng lam én luong ting lén @gp hai. Cii cung, réu tong nay
lon hon 1, ¢6 hén trong sinh bi tang din theo quy mé ting dip hai &n nhip luong $
lam gin lwrong ting l1én fon gip hai.

Truéc khi tiép tuc, hru y rang kit c khi nao cac in c6 mé hinh &i qui tuyén tinh-
logarit Wi mot sb lugng bién bt ky, hé sb cia mdi bién X la & do d6 co dan (riéng pin)
cia bén phu thusc Y so Wi bién X d6. Nhr vay, néu ban c6 ndt mé hinh tugn tinh-
logarit Wi k-bién:

InY;= Bo + Bz InXy; + [33 InXzi+. . ... "'Bk INXi + u (7.10.3)

mdi hé b hoi qui (rleng phn), B, chodén By, 1add co dan (riéng pin) cia Y so i cac
bién X,chodén X,.2

DPé minh pa ham 8n xuit Cobb-Douglas, ching ta thuafhcac d liéu trinh bay
trong Bang 7.3; nli¥ng dr liéu nay la @a khu wc ndng nghip cia Bai Loan trong giai
doan 1958-1972.

BANG 7.3 ]
Tong sin lweng thwc, ngay laodgng va nhap lweng von trong khu vec ndng nghép
cia Pai Loan, 1958-1972

Tong sin lwong Ngay laodéng Nhap lweng von thwc
Niam thuc (trigu NT $)*,  (triéu ngay), X2 (triéu NT $), X3

Y
1958 16,607.7 275.5 17,803.7
1959 17,511.3 274.4 18,096.8
1960 20,171.2 269.7 18,271.8
1961 20,932.9 267.0 19,167.3
1962 20,406.0 267.8 19,647.6
1963 20,831.6 275.0 20,803.5
1964 24,806.. 283.( 22,076.1
196& 26,465.! 300.7 23,445..
196¢ 27,403.1 307.t 24,939.(
1967 28,628.7 303.7 26,713.7
1968 29,904.5 304.7 29,957.8
1969 27,508.2 298.6 31,585.9
1970 29,035.5 295.5 33,474.5
1971 29,281.5 299.0 34,821.8

% pé xem xétdiéu nay, fy vi phan rieng pin (7.10.3) theo logaritua mbi bién X. Vi vay,
aInY/2dIn X, = (@Y IX)( X! Y=L, gid ti nay theodinh nghia, 1adé co dén da Y theo X%, va
2InY/2dIn X5 =(0YI XY( X3! Y= B3, theodinh ngha l1ado co dén aa Y theo X%, va v.v.
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1972 31,535.8 288.1 41,794.3
Ngwn: Thomas Pei-Fan Chen. "Economic growth and Structwshange in
Taiwar() 1952-1972, A Production Function Approach driwin tién § khong xut ban,
Khoa Kinh €, Graduate Center; City University of New York, ut976, Bng Il.
* Pola moi ciabai Loan

~ Gia dinh ring m6 hinh (7.10.2) ta manduoc cac gi dinh aia md hinh bi qui
tuyén tinh @ dién,*® chiing tady hdi qui sau ling phrong phap OLS (xem Rhluc 7A,
Phan 7A.7 dé biéet ket qua in ra tr may tinh):

InY; = -3.3348 + 1.4988 InpX + 0.4899 InX

(2.4495) (0.5398) (0.1020)
t = (-1.3629) (2.7765) (4.8005)
R? = 0.8890 df =12
R? =0.8705 (7.10.4)

T pheong trinh (7.10.4) ching tadp ring trong khu wc néng nghip cia Pai Loan
trong giaidoan 1958-197216 co dan &n luong aia laodong va vn la king 1.4988 va
0.4899. N6i mit cach khac, trong gidioan duoc xem xét ndy, @ nhap luong von khong
doi, gia ting 1 phan trim trong laodong din dén trung binh vao khimg 1.5 plan trim gia
tang trong 8n leong. Tuong tr nhu vay, gitt nhap lugng laodong khongdoi, gia ting 1

phan trim trong Wn din dén trung binh vao khimg 0.5 plin trim gia &ing trong &n

luong. Gng haido co dan &n luong lai, chung tadugc 1.9887.day la gia ti cia thong
so sinh bi theo quy md. RO rang la, trong gdaoan nay, khu wc néng nghip cia bai

Loan cédic diém la sinh i theo quy moang cin.?’

Tir quandiém thdng ké thién tay, duong hdi qui ude lugng thich lvp woi cac dr
liéu rat tot. Gia ti R® 0.8890 cé ngia 1a vao khang 89% s bién thién trong (logarit
cua) sin luong la do (logarit ¢a) laodong va vn. Trong Clrong 8, chung tadsthiy
bang cach nao rimg sai § chuin ugc lrong nay co th dugc ar dung dé kiém dinh gi
thiét vé cac gia tr "dung" aia cac théng&caa ham $n xuit Cobb-Douglas choém kinh
té Pai Loan (xem baiap 8.15).

7.11 CAC MO HINH HOI QUI PATHUC

Chuing ta Kt thac chrong nay king cach xem xét 8t nhom cac md hinhdh qui boi,
nhitng mé hinh héi qui da thirc, dugc st dung ong réi trong cac d@c nghién éu kinh
té luong c6 lién quardén ham &n xuit va chi phi. Khi ghi thiéu nhiing mé hinh nay,
ching t6i 8 mo rong thém phm vi cia cac md hinh nagé cé té dé dang ap dng
nhitng mé hinh Bi qui tuyén tinh & dién vao ching.

Dé xacdinh cac y ong, xem hinh 7.4, hinh 7.4 nay chéyttguan I¢ giira chi phi
san xuit bién € ngin han (MC) (goi 1a bién Y) cia mbt loai hang hoa va i sin lugng

%6 |yu y rang trong haman xuit Cobb-Douglas (7.10.1) chiingda gisi thiéu &5 hang sai $ ngiu nhién
mot cachdic biét [a bién d6i n6 thanh dng logarit 6i dua v dang tuyén tinh throng dung. \& van dé nay,
xem phin 6.8.

27 Ching ta b qua cau bi v& sy thich kyp cia mé hinh theo quatiém ly thuyét ciing nhr cau ki vé visc
liéu ngroi ta co the do lwong duoc sinh bi theo quy mdw chubi di liéu theo thyi gian hay khéng.
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cua no (@i la bién X). Buong cong MC & cho thiy trong hinh, kc duong cong hinh cin

U theo séch giao khoa, chdiyhquan I giita MC va én luong la khéng tugn tinh. Neu
chiing ta phi dinh krgng mbi quan i¢ nay tr cacdiém i rac, lam cach nao ching ta co
thé thuc hién dugc? NGi ndt cach khac, lsi md hinh kinh & lwong nao th hién duoc
ban chit giam din luc bandau va saut6 ting din cia chi phi bién&?

Marginal cost

Output
HINH 7.4
Puong cong chi phi biérétco cing hinh clir U
V& mat hinh ke, duong MC duoc mé & trong hinh 7.4 14 6t parabol Vé mit toan hc,
mot paraboldugc biéu thi bsi phuong trinh sau:

Y =Bo + BaX + BoX? (7.11.1)

duoc goi la mot hambdc hai, hay ndt cach éng quat lon, mot da thirc bic haitheo bén
X-sb mii cao nidt caa X biéu thi cho kic da thic (nfu cdng thém X vao trong hanmv
trén, no 8 la mot da thrc bac ba, v.v.)

Dang ndiu nhién @a (7.11.1) c6 thduoc viét nhr sau

. Yi=Bo+ BuXi + BX? +u (7.11.2)
duoc goi Jé mot hoi qui da th/’{c kic hai ] )
Hoi qui da thirc bac ktong quét co thduoc viet thanh

Yi=Bo+BuXi X+, . L BXi+u (7.11.3)

Luu y ring trong niing laai hoi qui da thic nay chi cé mot bién giai thich & bén é phai
nhung né xit hién véi nhiing liy thira khac nhau, nhvay khién cho chang tr thanh
nhitng md hinh Bi qui boi. Nhanday, kru y ring réu X; duoc gia thiét 1a & dinh haic
khéng ngu nhién, cac&hang liy thira aia X; ciing to thanh & dinh haic khdng ndu
nhién.

Nhitng mé hinh nay c6 gay rawvdé kho khin dic biét nao ¢ uéc leong khéng?
Bai vi da thic bic hai (7.11.2) haya thic bic k (7.11.3) la tu§n tinh theo cac thénds
B, chang co6 té dugc udc lugng king cac OLS théng thyng hay plrong phap ML.
Nhung con @ vin dé cong tuyén thi sao? Cing I& cac X khac nhau nay khong omng
quan cao sao,0bvi tit ca chungdéu la iy thra aia X? C6, nbing nhy rang cac 6 hang
nhue X2 X3, X%, v.v.déu 1a ham khoéng twn tinh @a X va vi iy, néi mbt cach chit chg,
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chung khong vi pm gia dinh W phida @ng tuyén® Tém ki, cAc m6 hinh & qui da
thirc ¢6 thé duoc udc lugng king cac K thuat d¢a dugc trinh bay trong along nay va
khéng gay ra it van dé moi nao & uéc lugng.

Vi du 7.4: Uéc lwgng Ham Tong Chi phi

Dé minh ha mjt vi du vé& hdi qui da thic, hdy xem xét cacidliéu trong Bing 7.4 & san
luong va bng chi phi §n xuat ngin han cia Mot loai san prim. Laai mé hinh Wi qui
nao $ thich kyp voi cac dr liéu? Dé thuc hien muc dich nay, tede hét ching ta hay &
mot dd thi phan tan, niatrong hinh 7.5.

Bang 7.4
Tong chi phi (Y) va sin lwgng (X)

San lugng Tong chi phi

19z
226
240
244
257
260
274
297
35C
C 42C

P OoOO~NOOUILA WNBE

Tir hinh nay rd rang la quarg lgiita Hng chi phi va an leong trong tr nhr mot
duong cong hinh ci S kéo dai;ttu y duong ©ng chi phi luadiu gia ing tr tir va saut6
tang nhanh, nia quy ILat noi tleng \é sinh bi gigm din d& dr b4o. Dng hinh clr S nay
cua duong ©ng chi phi c6 th dugc thé hién boi da thirc bic basau:

: Yi = Bo+ BaXi + BoX? +BaXi® + u (7.11.4)
trongdd Y = tong chi phi va X =& lugng.

?® Chiing ta & xem \in dé nay nét lan nira Cheong 10.0 Chuong 10 chiing tagsban thio mot cach K
ludng fat ca cac \an dé vé da ang tuyén.
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Y
450 (
L ]

400
B
= 350 -
5 °
A
2 300 -
a @
3]
i L]
S 250 [ . *

L
L ]
200 +
L
130% 1 1 1 1 1 1 1 1 1 1 X
1 2 3 4 5 6 7 8 9 10
Output
HINH 7.5

Puong Hng chi phi

Véi cac di liéu da cho trong Bng 7.4, ching ta c6 éHp ding phrong phap OLS
dé woc hrong céac théng&cia (7.11.4). Nhng trdc khi tién hanh, ching ta hay tim
xem ly thuyét kinh # n6i gi & ham chi phi bc ba ngn han (7.11.4) nay. Ly thudt vé
gid @ so cho thiy rang cacduong chi phi §n xuit bién € ngin han (MC) va chi phi an
xuat trung binh (AC) c6 shg dién hinh hinh ¢t UO bandau, khi sin luvong gia ting ci
MC va AC gam, nhung ¢ mot mac sin legng nkit dinh chung 8 quay |&n trén, @t lan
nira day la Kt qua cua quy Iuit sinh bi giam din. C6 tf¢ thdy diéu nay trong hinh 7.6
(d6ng thyi xem hinh 7.4). Vadi vi cacdudong MC va AC Iaducrc suy ratr duong tﬁng
chi phi, kn chit hinh clir U caa nhing duong naydat mot s han ché 1én cac thongds
cia dudng ©ng chi phi (7.11.4). Sthat 1a c6 thé cho thy rang cac cac thdngdscia
(7.11.4) phi thoa man niing han ché sau Bu ching ta mén quan sat caduong chi phi
trung binh va chi phi bié hgin han cé dingdién hinh hinh ch U;?°

1. Bo, Brvapz>0
2. Bz <0
3. B2’ < 3BiPs (7.11.5)

29 Xem Alpha C.Chiang-undamental Methods of Mathematical Economics (Rtaeng phap @Gn kin
cua Kinh & hoc Toén lac), an ban lan 3, McGraw-Hill, New York, 1984, tr.250-252.
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y
TC
L X
Output
1 MC
AC
S
X
Output
Hinh 7.6

Cac ham chi phi rig han

Tat ca nhitng ban ldn ly thuyét nay c6 ¢ nhu hoi té nhat. Nhung kién thirc nay 1a vo
cuing hitu dung khi chiing ta xem xét caétiqua thuc nghém, boi vi néu céc Kt qua thuc

nghiem khbng phu bp Véi cac K vong tién nghdm, khidé gia dinh ring ching ta ofa
hé pham mot sai $ dic trung nao (vi d nhe chon md hinh sai), chung t& phai sira doi

ly thuyét caa ching ta hic phai di tim mot Iy thuyét méi va bit dau lai céng céc truy
tim thuc nghiém lai tir ddu. Nhung nhitng ching taia heu y trongPhan Giéi Thiéu, day
la ban chit cia kit ky mot cudc diéu tra thre nghém nao.

Céc Két qua Thuc nghiém

Khi hoi gui da thrc bac ba thich bp voi cac dr li¢u cia Bang 7.4, chdng ta thduoc
nhirng ket qua sau:

Y, = 141.7667 + 63.4776X-12.9615X¥ + 0.9396)¢
(6.3753) 4.7787) (0.9857)  (0.0591) (7.11.6)
=0.9983

(Luu y: Cac con&trong ngdc la cac sai&chuin uée luong.) Mic du ching tagsxem
xét y ngha thing ké @a nhing kKt qua nay trong chrong sau, cacdm doc co tie kiém
chang ring ching tuan theding Wi nhitng ky vong ly thuyét da liét ké trong (7.11.5).
Chung t6idé van dé nay hi cho ngroi doc coi nhr 1a mdt bai tip dé cac lan giai thich i
qui (7.11.6).
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7.12 TOM TAT VAKET KUAN

1. Chrong nay gbi thiéu mé hinh Bi qui tuyén tinh i don gian nHit cé tké cé, tic mod
hinh Ki qui ba bén. Hiéu ring thuit ngir tuyén tinhcd nghia 1a tuyén tinh theo théngds
va khodng nht thiét theo cac kin.

2. Mic di mé hinh &i qui ba bén trén nhéu phrong dién 1a sr mo rong aza mé hinh hai
bién, nhing Vin c6 nhéu khai nem mai cé lién quan,vi d nhr hé s6 hai qui riéng phin,
hé s6 twong quan riéng pin, ¢ s6 tirong quan bi, R? 6 hiéu chinh va khong i chinh
(doi véi céac hic tir do),da oing tuyén, vathién kch ddc trung.

3. Chrong 7 nay con xem xétdg ham 6 cua md hinh Bi qui bdi, vi du nhe ham gn
xuit Cobb-Douglas/amé hinh bi qui da thic.

4. Mac du R va R c6 hiéu chinh la nhiing dai lugng ©ng quat cho Bt mot mé hinhda
duogc chon lya thich lop nhu thé nao i mot tap hop dir li¢u da cho, chung ta khéng nén
nhan manh qué nicc im quan tong aia ching. biéu quan tong la cac k vong ly thuyét
nén tang v mé hinh theo cacad tién nghém aia cac kb sd cia cac bin tham gia vao
trong md hinh va, nh s dugc trinh bay trong arong K tiép, y ngha thing ké @a
chung.

5. CAc kt qua da trinh bay trong akong nay c6 th dé dangduoc khai quat héa cho éh
mo hinh Bi qui tuyén tinh i véi mot lugng bién hoi qui doc lap bat ky. Nhung céc
phép toandai sb tro nén vé cung ban . CO té tranh kibi sy buwdn t nay king cach
dungdén dai s6 ma tan. Dbi vai cac tan doc c6 quan tam, ¥ md rong sang mo hinh
hdi qui k-bién dungdai sé ma tén € duogc trinh bays Chrong 9, 1a clrong tiy v clon
lya. Nhrng céac bn doc ndi chung cé thdoc cac clrong con 4i cua tip sach nay ma
khong én phai biét gi nhidu vé dai s6 ma tén.

BAI T AP

Cau hei

7.1. Xem xét cac d liéu sau:

Y Xz X3

1 1 2

3 2 1

8 3 -3

Dua trén nirng d liéu nay,uéc lwong cac bi qui sau:
Yi=adg+axXo + W 1)
Yi=A1+ A2 X3 + Wi (2)
Yi=B1+ B2Xai + Bs X3 + Uy (3)

Luu y: Ch wdc lwong céac & sb, khéngudse lwong cac sai&chudn.

a) oy =B, ? Tai sao ling haic khéng ling?

b) As=Ps? Tai sao ting hdic khong king?

Céac Anh / Clarat radugc nhirng két luan quan tong gi tr bai ip nay?

7.2. Tir nhitng di liéu sau hayréc lwong cac B s hdi qui riéng plan, cac sai&chuin
cua chiing va cac giaitR® cé hiu chinh va khong Hiu chinh:
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Y =36769: X, =402760 X, =80
(¥ -¥)" =66042269 3(X, - X,)* =84855096
> (X5 - X;)° = 280000 (Y=Y % - xz) 74778346
(¥ -Y)( % - %) =4250900 > (X, - X,)( X, - X, =4796000
n=15

7.3. Ching minh &ng (7.9.1) va (7.9.2) larbng duong.

7.4. Ching minh éng a, = 0 trong phrong trinh (7.3.5). (@i y: nhé lai rang tng cac
phan dur binh phrong $i thiéu bing khéng, gi dinh rang tungdd géc cé hén dién trong
mo hinh.)

7.5. Chirng minh &ng (7.4.7) con c6 thdugc biéu dién nhr sau

A Zyi(XZi = byx;)
ﬁZ - 2
Z (X2i - b23X3 )
’ = bién thiénddng thyi rong (dia xs) giira y va %
bién thién rong (6a x) trong %
trongdo bysla he sb do dbc trong i qui cia Xo theo X nhur trong (7.3.2). (@i y: Nhé

lai rang bps= D X, X5 /D% )

7.6. Chang minh &ng r2 ; = (R? -r3)/(1-r2) va dén giai phuong trinh nay.

7.7. Néu quan B a1X1 + a2 X +0a3X3=0 ladtngddi vai tat ca cac gia trcaa Xi, Xo
va Xs, tim céc gia ircia ba I¢ s5 twong quan riéng pin nay.

7.8. Liéu cé tie codugc nhitng két qua sau t mot tap hop dit liéu khéng?

a) r,3=0.9,(3=-0.2,1,=0.8

b) r1,=0.6,63=-0.9,8:=-0.5

c) r,1=0.01,53=0.06, p3=-0.7

" 7.9. NéuZ = ax+bY vaW = cX - dY va réu h¢ sb twong quan gia X va Y la r nlang
Z va Y khéng tong quan, chng minh éng o,0,, = (a2 +b?)o 0 J1-r%) 12 trongdo
0,,0,,0,Vag,lado léch chin cia bn bién va trongdo a, b, cvad la cac king $.

7.10. Chang minh ng B, vaBs trong (7.10.2) tht sy cho bt d6 co dan theoa lrong
cua laodong va wn. (Co tie tra 161 cau i nay dugc ma khong dungst toan cao ap; chi
can nhy dinh nghia aia k¢ s co dan va nivrang thaydoi trong logarit @éa mot bien 1a
mot thaydoi twong doi, gia dinh ring nhirng thaydoi la kha nid.)

7.11. Néu X3 = a, X, + a, X,, trongdo a, va a, nhiing hing $, ching minh &ng gia ti
bang $ cia ba trong quan riéng pim nay 1a ing 1, ks ,mang du cia a,, va k 31mang
diu cia a,, va k3trai diu Véi a,/a,.

7.12. Mot cach éng quat, R# r2 +r2, nhung diéu nay ch ding khi ru r, 3= 0. Cho
nhian xét va clra y nghia aia phat hén nay. [Gi y: Xem phrong trinh (7.9.6).]

" Tuy y lga chon
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7.13. Trongdiéu kién nao thP, = by » trongdo by » 1a ke sb @6 dbc trong i qui caa Y
theo X chi nhu trong trong hop dugc trinh bayy (7.7.1)?

7.14. Xem xét nking md hinh sall.
MO hinh AY, =a,+a, X, +a, X, + u
MO hinh B: (Y, - X,) =B, + B, Xy + B X, + 4,
a) Céacudc lwong OLS @aa; vaps co gbng nhau khong? 4f sao?
b) Céacudc lwong OLS @aas vaBscod gibng nhau khdng? af sao?
c) Giraa vap cé quan & gi?
d) Cac lan c6 tt so sanh caddshang R caa hai mé hinh khéng?alsao c6 hac tai sao
khéng?

7.15. Gia s cac lan u6c luong ham sn xuat®
Yi=0p+ 02X + U

va ham tét kiém
Zi=Br+ BXi + Wi

trongdo Y = tiéu dung, Z = & kiém, X = thu nldp, va X = Y + Z, 6 ngia |a thu nhp

bang wi tiéu dung éng Wi tiét kiém.

a) Mdi quan I¢ giita 0, va By, néu cé, 1a noi quan & gi? Trinh bay cac tinh toana cac
ban.

b) Tong cac binh plong phin dr, RSS, éa hai md hinh cédmg nhau khéng? Gi
thich.

c) Céc lan cé th so sanh cadishang R cia hai mo hinh hay khdngiTsao cé hac
tai sao khéng?

7.16. Gia st cAc lan biéu dién md hinh Cobb-Dougladi cho trong (7.10.1) mhsau:

Yo =B X X5y

Néu céac ln bién déi logarit cia mé hinh nay, cacah < c6 Iru; 1a $ hang nhu bén ¢

bén phi.

a) Cac lan phii dit ra nhing gia dinh thong ké nao & In u dé cé thé 4p ding mo hinh
hoi qui tuyen tinh chidn o dién(CNLRM)? Lam cach nadé co the kiém dinh dieu
nay Wi cac dt liéu cho trong Bng 7.3?

b) Cac ga dinh giong nhau c6 apwhg duoc cho ywkhdng? hi sao c6 héc tai sao
khéng?

7.17. Hoi qui qua mé hinh dr toa dg. Xem xét Bi qui sauday qua gc toa do:

Y=L X5 + B %+ )
a) Lam cach nao chung té&c lvong dugc cacdai lugng chra bit?
b) Trong mé hinh naE 0 c6 king zero khéng? df sao c6 hgc tai sao khéng?

c) Trong md hinh nay) G X, =>4 X, =0?
d) Khinao thi chiing taéssr dung mjt mo hinh nlr vay?
e) Cac lan co tie khai quat hoa cadékqua cia minh cho mé hinh k-&i khong?

# C6 sraddi tir Wojciech W. Charemza va Derek F. Deadnizsgnometric Practice (Tt hanh Kinh é
lwong): Tir lap moé hinh éng quétdén c thé, Pong tich phan va i hdi quy vecty, Edward Elgar,
Brookfield, Vermont, 1992, tr.18.

© Co sraddi tir Peter KennedyA Guide to Econometrics, (ldng din Kinh € lirgng), 4n ban 1an 3, The
MIT Press, Cambridge, Massachusetts, 1992,tr.38B@3B #9.
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(Goi y: Lam theo nix phan thao luan Vé truong hop hai-bén trong chrong 6.)

Bai tap.
7.18. Bang dréi day cho ta @ ligu vé tong sin lugng thrc, nhip luong laodong va niap
lwgng von thyc trong khu we sin xuat cdng nghép cia Pai Loan.

Tong sn lwong thuc  Ngay laodéng Nhap lweng von thuc
Niam (tri éu NT $)*, Y (tinh trén 1000 ngroi), (triéu NT $), X3
X2
1958 8911.4 281.5 120,753
1959 10,873.2 284.4 122,242
1960 11,132.5 289.0 125,263
1961 12,086.! 375.¢ 128,53¢
1962 12,767.! 375.2 131,42
196: 16,347.. 402.t 134,26
1964 19,542.7 478.0 139,038
1965 21,075.9 553.4 146,450
1966 23,052.0 616.7 153,714
1967 26,128.2 695.7 164,783
1968 29,563.7 790.3 176,864
1969 33,376.6 816.0 188,146
1970 38,354.3 848.4 205,841
1971 46,868.. 873.1 221,74¢
1972 54,308.1 999.2 239,71!

*Polabai Loan ndi

Ngwn: Thomas Pei-Fan Chen. "Economic growth and Structheige in Taiwan (@hg
truong Kinh € va Thaydéi Cau trac ¢ Pai Loand 1952-1972, A Production Function
Approach,(Mt pheong phap hamas xuit)", luan van tién § khéng xit ban, Khoa Kinh
té, Graduate Center; City University of New York, Jun&@,98ang |I.

a) Ap dung cac mé hinh saté |am thich kyp voi cac dr liéu & trén:

Yo =Bt B Xy + B3 Xy + U
InY, =a,+a,In X, +a,X; +y

b) M hinh nao cho tdo thich hyp tit hon va ti sao?

c) Déi véi mé hinh i qui tuyén tinh - logarito, vaos cho bét cacdd co dantong
g theo &n luong aia laodong va vn. Lam cach nadeé tinh duoc cacdd co dan
trong tir cho mé hinh tu§n tinh?

d) Lam cach nadé so sanh céc giaitR? caa hai mé hinh? (Trinh bay céc tinh todma c
cac han.)

e) Cac Kt qua cua khu wrc sin xuat cong nghdp khac i cac Kt qua caa khu wrc ndng
nghiép da cho trong Bng 7.3 nlx thé nao?

f) Nhitng gh thiét ndoda duoc gia dinh v sb hang nh&u trong mé hinh tun tinh -
logarit? Lam cach natt kiém dinh nhirng gi thiét nay?

7.19. Xem ki cac di ligu cua Virong qubc Anh \é thaydoi phan tram cia lrong va t 18
that nghiép da cho trong bing 6.4. & dung nhitng dr liéu nay, xem xét xem caaiyg
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bién d6i sau @aduong cong Phillips c@o thich \6i hop céc d liéu caa Virong qubc
Anh khong:
Y =B+ B, Xy +:33X§ tuy

trongdé Y = thaydoi phan trim hang &m trong t 18 tién lwong va X = t 18 that nghiép.

a) Giai thich cac kt qua cia kan.

b) Co s dé dua binh plrong ti 1¢ thit nghiép vao md hinh nay 1a gi? dtién nghém,
ban c6 kK vong ring Bz s 1a am hay dong?

c) Mé hinh nay c6 tit sy phai 1a mot md hinh Bi qui boi khdng i vi chi c6 mbt bién
giai thich, trc ti 1é that nghiép, c6 it trong mo hinh?

d) Céc Kt qua cua an so sanh & cac Kt qua thu duogc trong (6.6.2) va trong baip
6.20 ra sao?

e) Ban co ti¢ so sanh caddshang R caa cac mé hinh khac nhau khong# ao?

f) Ban € chpn m6 hinh ndo: md hinhib haid day, md hinh ngith dao trong (6.6.2)
hay mé hinh tu§n tinh trong baidp 6.20? Bn st dung nHing tiéu chén nao?

7.20. Nhu @iu vé hoa ng. Bang dr6i day cho d liéu hang quy & nhitng bién sau:

Y = s5 lugng hoa bng bandugc, theo ta

X, = gia ban strung binh aa hoa lbng , $/ta

X3 = gi& ban strung binh éa hoa @m chréng, $/ta

X4 = thu nlp kha dung trung binh hang &n cia giadinh, $/tdn

Xs = bién xu hréng c6 cac gia irl, 2 va tp tuc, trong giaidoan 1971-11l chodén 1975-
Il tai khu wrc trung tam Detroit.

Nam va
quy Y X X3 X4 Xs
1971 - 11,484 2.26 3.49 158.11 1
1]
-V 9,348 2.54 2.85 173.36 2
1972- 1| 8,42¢ 3.07 4.0¢ 165.2¢ 3
-1l 10,07¢ 2.91 3.6¢4 172.9: 4
- 9,240 2.73 3.21 178.46 5
=\ 8,862 2.77 3.66 198.62 6
1973 -1 6,216 3.59 3.76 186.28 7
-1l 8,253 3.23 3.49 188.98 8
-1l 8,038 2.60 3.13 180.49 9
=\ 7,476 2.89 3.20 183.33 10
1974 - | 5,911 3.77 3.65 181.87 11
-1l 7,95( 3.64 3.6( 185.0( 12
-1 6,13« 2.82 2.9 184.0( 13
-1V 5,86¢ 2.9¢ 3.12 188.2( 14
1975 - | 3,160 4.24 3.58 175.67 15
-1 5,872 3.69 3.53 188.00 16

Ban duoc yéu éu xem xét cac ham nhidw sau:

" T6i biét on Joe Walsh wité thu thip nhitng dt liéu nay fr mot nha bubnisién & khu wrc trung tam
Detroit va tép d6 da xx ly nhiing dz liéu nay.
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Yo =a, 40, Xy +a Xy +a , X +a X+ 4
INY, =B, +B,In Xy + B, Xy + B,In Xy + B Xs+ U

a) Uéc lugng céac thong&caa md hinh tugn tinh va gii thich cac kt qua.

b) Uéc lrong cac théng&‘cﬁa md hinh tugn tinh - logarit va gi thich cac kt qua.

C) [32, Bz va B4 lan luot cho bit gla rleng gia chépvado co dan theo thu rip cua Gu.
DA4u tién nghém caa cac B sH 1a gi ? Céc ét qua c6 gbng nhr cac K vong tién
nghiém khéng?

d) Lam cach nadé tinh gia riéng, gia chéo, v co dan thu ndp cho mé hinh tun
tinh nay?

e) Duya trén c4c phan tichia lan, ban € chon mé hinh nao va choétitai sao?

7.21. Hogt dgng khoan tiim do diu. Cac géng khoan thm do diu la cac ging dugc
khoan nlim tim va 4n xuat dau lra va/hay khiot trong nét khu wre duoc nang ép hay
nham mo rong phem vi cia mot nglﬁn dr trir khi dét hay diu hradd bét: Bang sau cho
ta cac @ liéu vé nhitng bén nay:

" T6i mangon Raymond Savino \da thu thip va > ly nhitng dt lidu nay.
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Ngan giéng Gia moi San lwgng GNP, hang &
khoan thim do  thung, hing  qudc ndi (trigu  Ti $, (Xy) Thoi diém (Xs)
dau, (Y) so $, (%) thung méi
ngay), (Xs)
8.01 4.89 5.52 487.67 1948 =1
9.06 4.83 5.05 490.59 1949 =2
10.31 4.68 541 533.55 1950 =3
11.76 4.42 6.16 576.57 1951 =4
12.43 4.36 6.26 598.62 1952 =5
13.31 4.55 6.34 621.77 1953 =6
13.10 4.66 6.81 613.67 1954 =7
14.9¢ 4.54 7.1% 654.8( 1955 =
16.15 4.44 7.17 668.8- 1956 =
14.7] 475 6.71 681.0: 1957 = 1
13.20 4.56 7.05 679.53 1958 =11
13.19 4.29 7.04 720.53 1959 =12
11.70 4.19 7.18 736.86 1960 =13
10.99 4.17 7.33 755.34 1961 =14
10.80 4,11 7.54 799.15 1962 = 15
10.66 4.04 7.61 830.70 1963 = 16
10.75 3.96 7.80 874.29 1964 = 17
9.4% 3.8 8.3C 925.8¢ 1965 = 1
10.31 3.7 8.81 980.9¢ 1966 = 1
8.8¢ 3.6¢ 8.6¢ 1,007.7. 1967 = 2
8.88 3.56 8.78 1,051.83 1968 =21
9.70 3.56 9.18 1,078.76 1969 =22
7.69 3.48 9.03 1,075.31 1970 =23
6.92 3.53 9.00 1,107.48 1971 =24
7.54 3.39 8.78 1,171.10 1972 =25
7.47 3.68 8.38 1,234.97 1973 =26
8.63 5.92 8.01 1,217.81 1974 = 27
9.21 6.0: 7.7¢ 1,202.3I 1975 = 2
9.2¢ 6.12 7.8¢ 1,271.0: 1976 = 2!
9.9¢ 6.0% 7.8¢ 1,332.6 1977 = 3l
10.78 5.89 8.67 1,385.10 1978 = 31

Ngwn: Bo Thong tin Ning rong, Bao cdo 1978cho Qi hoi.

Y = s lwong céac ging khoan thm do
X, = chi phi trén ri ngudn khoan trong giadoan trugc
(tinh king giadéla khéngddi, 1972 = 100)

X3 = 9in lugng gqubc noi

X4= GNPd6la khéngddi (1972 = 100)

Xs = bién xu hréng, 1984 =1,1949=2,. . . . . , 1978 = 31
Xem xem md hinh sau co6 thicbghvoi céac dr liéu khdng:

) Y =B+ B, Xy +BsIn Xy + B, X, + U

a) Ban co tle dua ra ndt co so hop ly tién nghém cho mé hinh nay khéng?

Damodar N. Gujarati 36 Bién dch: Thach Quéan
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing dhy Kinh té Fulbright Céac phrong phapdinh krong Kinh t & lugng co sé - 3¢ ed.
Bai doc Ch 7: Phan tich bi quy bji: Van d@é ve wéc
luong

b) Gia thiét ring mé hinh nay dp nhin dugc, hayuéc luong cac théng&cia md hinh
va cac sai&chuin aia ching, va tinh Rva R2.

c) Nhan xét cac Et qua thuduoc theo niing ky vong tién nghém.

d) Ban & cddé ngh dic treng nao khac khéndg giai thich hait dong khoan tam do
dau? Tai sao?

7.22. Chi tiéu ngan sach dgie phong M,1962-1981.D¢ giai thich ngan sach de
phong My, ngroi ta yéu @u ban xem xét mé hinh sau:
Y =131+132ng +faIn Xy + B, X+ Y

trongdo Y: = Chi tiéu ngan sich qo phong éa nimt, $/ti

X2t = GNP dia ramt, $/ti

Xz = doanh & ban hang quangsMy/vién trg trong rim t, $/ti

X4 = doanh & cong nghip hang khdng/din tro trong rim t, $/ti

Xs = CAc xungiot quan s phai sir dung trén 100, 000 linh. B nay co gia ir
bang 1 khi pki huy dong 100, 000 linh hay ndui hon nhing king 0 khi  $ luong linh
duéi 100,000.

Dé kiém dinh md hinh nay, cach c6 céac i liéu sau:

a) Uéc lugng cac thong&caa md hinh ndy va cac sai shuin va tinh B, R ¢6 hiu
chinh vaR?.

b) Nhan xét \é cac Kt qua, luu y dén bit ky ky vong tién nghim nao @a ban vé quan
hé gitta Y va cac lin X khac nhau.

c) Ban c6 tté mudn dua thém (nking) bién nao khac vao trong mé hinh va chét tii
sao?
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Chi tiéu Doanh $ ban  Doanh $
ngan sach hang quan s« cdng nghgép Céac cuc
quéc GNP, My / vién trg,  hang khéng, xung dot
Nim phong, Y Xo X3 X4 100,000 +, %
1962 51.1 560.3 0.6 16.0 0
1963 52.3 590.5 0.9 16.4 0
1964 53.6 632.4 1.1 16.7 0
1965 49.6 684.9 1.4 17.0 1
1966 56.8 749.9 1.6 20.2 1
1967 70.1 793.9 1.0 23.4 1
1968 80.5 865.0 0.8 25.6 1
196¢ 81.2 931.¢ 1t 24.¢ 1
197( 80.3 992.7 1.C 24.¢ 1
1971 771 1,077.¢ 1t 21.7 1
1972 78.3 1,185.9 2.95 21.5 1
1973 74.5 1,326.4 4.8 24.3 0
1974 77.8 1,434.2 10.3 26.8 0
1975 85.6 1,549.2 16.0 29.5 0
1976 89.4 1,718.0 14.7 304 0
1977 97.5 1,918.3 8.3 33.3 0
1978 105.2 2,163.9 11.0 38.0 0
197¢ 117.5 2,417.¢ 13.C 46.2 0
198( 135.¢ 2,633.. 15.c 57.¢ 0
1981 162.1 2,937. 18.C 68.¢ 0

Ngwn: C4c dr liéu dugc Albert Lucchino thu thp tir cdcan ban khac nhauia chinh
ph.

7.23. Nhu qiu Vé thit gad My, 1960-1982.D¢ nghién ¢u \é tiéu thy thit ga binh quan
dau ngroi & My, ban coduoc nhiing d liéu sau:
trongdé Y = tiéu thu thit ga binh quadau ngroi, can Anh

X2 = thu ntap kha dung thrc binh quartiu ngroi, d6la

X3 = gié band thuc thit ga tinh trén @i can Anh, xu

X4 = gié band thuc thit heo tinh trén @i can Anh, xu

Xs = gia band thuc thit bo tinh trén rdi can Anh, xu

X = gia thrc da hyp aia cac &n pham thay ti¢ cho thit ga tinh trén di can
Anh, xu,day la trung binh c6 éng $ cia cac gia barelthuc trén ndt pao @a tht heo va
thit bd, cac twng krong & mic tiéu th thit bo va thit heo trong déi tinh trong dng tiéu
thu thit heo va thit bo.
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Bay giv hay xem xét cac ham nhélcsauday:

InY, =a,+a,In X, +a,In X; +u 1)
INY =y, +)y,In Xy +p;In X; +p,In X, + y 2
INY, =A, +A,In X, +A;In X; +A,In X+ u 3)
INY, =6, +6,In X, +8,In X; +8,n X, +6Jn X;+ u 4)
INY, =B, + B,In Xy + B,In X, +B,In X + y (5)
Nim Y Xz X3 X4 Xs Xe
1960 27.8 397.5 42.2 50.7 78.3 65.8
1961 29.9 413.3 38.1 52.0 79.2 66.9
1962 29.8 439.2 40.3 54.0 79.2 67.8
196: 30.¢ 459.7 39.t 55.2 79.2 69.€
196¢ 31.z 492.¢ 37.2 54.7 77.4 68.7
196~ 33.c 528.¢ 38.1 63.7 80.2 73.€
1966 35.6 560.3 39.3 69.8 80.4 76.3
1967 36.4 624.6 37.8 65.9 83.9 77.2
1968 36.7 666.4 38.4 64.5 85.5 78.1
1969 38.4 717.8 40.1 70.0 93.7 84.7
1970 40.4 768.2 38.6 73.2 106.1 93.3
1971 40.3 843.3 39.8 67.8 104.8 89.7
1972 41.8 911.6 39.7 79.1 114.0 100.7
197: 40.4 931.1 52.1 95.4 124.] 113.f
197¢ 40.7 1,021.t 48.¢ 94.2 127.¢ 115.5
197¢ 40.1 1,165.¢ 58.2 123.f 142.¢ 136.7
1976 42.7 1,349.6 57.9 129.9 143.6 139.2
1977 44.1 1,449.4 56.5 117.6 139.2 132.0
1978 46.7 1,575.5 63.7 130.9 165.5 132.1
1979 50.6 1,759.1 61.6 129.8 203.3 154.4
1980 50.1 1,994.2 58.9 128.0 219.6 174.9
1981 51.7 2,258.1 66.4 141.0 221.6 180.8
1982 52.9 2,478.7 70.4 168.2 232.6 189.4

Ngwn: Dit lidu vé Y duoc lay rat ra tr Citibase va @ liéu vé X, chodén Xe 1a tir Bo
néng nghé¢p My. T6i mangon Robert J.Fisher \da thu tlp nhing dr li¢u nay va niing
phan tich thng ké.

Tur ly thuyét kinh € vi mé ta bét duoc ring nhu du vé mot hang héa thong phy thuse

vao thu np thyc cia ngroi tiéu dung, gia & thyc caa hang hoéa, va gi& thyc cia cac

hang héaanh tranh hay &itrg. Chu y nliing diéu can nlic nay va ti 16i cac cau hi sau

a) CA&c lan < chon ham nhu &u ndo trong & nhitng ham cha trén, va cho it tai sao?

b) Céc fan giai thich cac B b cia InXy va InXs; trong ntirng md hinh nay nhthé nao?

c) Cécdic trung trong (2) va (4) khac nhauchd nao?

d) Néu chon dic treng (4) cac bn cé dr doanduoc trede nhirng Van dé gi? (Goi y: Gia
cua a thit heo va tfit bo tinh theo gia thga.)

e) Boi vi dic treng (5) bao §m giada hop cia thit heo va tit bo, cac bn c6 nghiring
ham nhu &u (5) 6t hon (4) khdng? Ti sao?
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f) Thit heo va/hay th bo c6 phi la cac &n phim canh tranh hay & trg cia thit ga
khong? Lam sao caai biét?

g) Gia thiét ring ham (5) la ham nhiig "ding". Hayudc lwong cac théngdsciaa mo
hinh nay, tinh cac sabshuin cia ching, R, R? va R c6 hiu chinh. Gii thich
cac Kt qua nay.

h) Bay giv gia Sir ban tién hanh md hinh (2) "khéndjing". Haydanh gia cac4u qu
cua viéc xacdinh dac treng sai ndy Bng cach xem xét cac gid Y vays so Wi B, va
Bs twong tng. (Goi y: Cha ydén phan thao luan trong Phan 7.7).

7.24. Trong bt cudc nghién ¢u vé sr ludn chugn céng nhan trén threong laodong,

James F. Ragan, Jr., thuoc nhing két qua sau cho én kinh € My trong giaidoan

1950-1 chodén 1979-1V. (Céac con & trong ngdc la cac trthdng két udc luong.)

INYi= 4.47 -0.34In%x + 1.221InX% + 1.22In X%

(4.28) (-5.31) (3.46) (3.10)
+0.80InX% -0.0054In% R?*=0.5370
(1.10) (-3.09)

Luu y: Ching ta&thao luan cac ti thdng két trong chrong ©i.

Trongdd Y = ti I& ngh viéc trong khu wc sin xuit, dugc dinh nghia 14 $ lugng ngroi
tr roi bo cong vec tinh trén 100 cdng nhan
X2 = mot bién céng @ hay thay th cho 1 1¢ thit nghigp cia namdé tarong  thanh
X3 = phin trim c¢dng nhan & hon 25 tubi
X4 = Ni.a/Ni4 = ti 1€ thu ding nh&n cdng trong quy (t-1) séivquy (t-4)
X5 = phan tram nit céng nhan
Xs = xu hréng theo thi gian (1950-1 = 1)
a) Giai thich cac Kt qua o trén.
b) Quan I nghich bén quan safuoc giira cac logaritia Y va % co |1a not tién
nghiém dungdin khéng?
c) Taisao I¢ s cua In Xz duong?
d) Boivi hé b xu hréng la $ am, 118 nghi viéc giam dai han la bing bao nhiéu vaat
sao hi c6 ar suy gam nay?
e) R? c6"qua" thp khong?
f) Ban co ti uéc luong cac saiGchuan cia cac B sb hoi qui tir cac dr liéu da cho
kh6éng? i sao cO hac tai sao khéng?

7.25. Xem xét ham nhuawu don cho tén t sau:
M, = :BoYtﬁ1 rtﬁz e
trongdd M = tong can can &n mat thuc tai thoi diem t
Yi = tong thu nlap quwc gia thrc tai thoi diemt
I = mac lai suit dai han

" Ngwn: Xem bai vét cua Ragan, "TI¢ thayddi cong nhan trén ftruong laodong: Nghién du vé Ti I
thay va tét kiem thai cong nhan," Ba&conomic Reviewhgan hang B trit Lién Bang @a thanh ph
Kansas, thang &n 1981, tr.13-22.
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a) Vi cac dr ligu sauuoc lwongdo co dan da Hng can can & mit thuc so i tong
thu ntip thuec va mrc 1ai suit dai han.

b) Néu thay vi &p dng ham nhuau & trén, cac bn phii &p ding mé hinh(M/Y), =
ap, cac lan  giai thich cac Kt qua nhu thé nao? Trinh bay cac phép tindnahiét.

Luu ¥: Dé chuyén doi cacdai lugng danh ngta thanh cadai lugng thyc, chia cadiai
lwgng danh ngta cho I so giam phét gign.
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Thu nhap
Tién danh rong danh
nghia, crores or nghia, trén 100  H¢ sb giam Mirc |4 suat
Nam rupees crores of phéat gia an dai han, %
rupees

1948 - 1949 1,898.69 86.5 100.00 3.03
1949 - 1950 1,880.29 90.1 102.15 3.07
1950 - 1951 1,979.49 95.3 107.68 3.15
1951 - 1952 1,803.79 99.7 109.56 3.41
1952 - 1953 1,764.71 98.2 103.81 3.66
1953 - 1954 1,793.97 104.8 104.49 3.64
1954 - 1955 1,920.63 96.1 93.48 3.70
1955- 195¢ 2,216.9! 99.¢ 95.2: 3.7¢
1956- 1957 2,341.8! 113.] 102.8: 3.9¢
1957- 195¢ 2,413.11 113.¢ 104.5¢ 4.1¢
1958 - 1959 2,526.02 126.9 108.15 4.13
1959 - 1960 2,720.22 129.5 109.19 4.05
1960 - 1961 2,868.61 141.4 111.19 4.06
1961 - 1962 3,045.82 148.0 113.32 4.16
1962 - 1963 3,309.98 154.0 115.70 4.49
1963 - 1964 3,752.12 172.1 123.19 4.66
1964 - 1965 4,080.06 200.1 132.96 4.80
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PHU LUC 7A

7A.1 NGUON GOC CUA CAC HAM UGC LUQNG CHO TRONG CAC
PHUONG TRINH (7.4.3) CHO DEN (7.4.5)
L4y dao ham riéng pin cia phrong trinh
N N A 2
Y02 =2 (Y =By B2 Xa - BaXs) (7.4.2)
theo 3 bén chra béét va cho plrong trinh thuduoc vé khéng, ta cé

ay o’
9By

2y 42
,3 2

0"2

ZZZ(Yi _,él_;gz X3 _,Agsxs)(_]) =0

_ZZ(Y By - B2 Xy ﬁsxs)( 2)=0

_ZZ(Y By - B2 Xy ﬁsxs)( g)=0

Rat gon nhitng phmng trinh naydi, ching ta thdtugc cac plrong trinh (7.4.3) chdén
(7.4.5). ” ,
Nhan tén, hru y faing ba plrong trinh trén @ng c6 ti dugc viét thanh

>a =0
> G Xy =0 (Taisao?)
D0 X; =0
cho thiy ring caadic tinh @ia binh plrong i thiéu la thich lop, tirc tong cac phn d
bang khong, va ching khdngdng quan i cac ben gidi thich X va Xs. i
~Nhanday, eu y ring dé codugc cac hanmée lugng OLS @a mod hinh bi qui
tuyen tinh k-bén (7.4.20) ching tadn hanh ttong tr. Nhu vay, dau tién chdng ta ¢t

~ ~ A 2
>0 =Y (¥ - B~ B X, — OB, %, )
L4y dao ham riéng pin cia bieu thirc nay theo rdi bién trongk bién chra biét, cho cac
phuong trinh  thudugc bang khong, va chugn ve cac  hang, ching ta thduoc k
phuong trinh chén sau thed bién chra bét:

ZYu = ﬂ@ﬁf)’zz X5 "ﬁaz Xs +Dm}ﬁkz A
YN X ZBY, X +Boy, Ko By, X X +IIBA Y, % X
DN X =By, K HBoy, Ko Ko B, K +IIFA YL X X
DN X =B KBy Xy X HBoy, X X% +IIFB Y. K
Hay, chug¢n sang cac Bu ty viét thuong, nhing phrong trinh nay c6 thduoc biéu dién
nhu sau

S ixs =B8,Y X2 4B, % % +IIFB Y % X
ZYixa :ﬁzzxzxsi +;33Z>§ +D]m},bkz % X
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VK =B X % By % ¥ + B Y.
Can leu y thém ria & mé hinh k-8 cing con tlba man nking phrong trinh sau:
>6=0
Zai X :Zq Xs =|:|]]B-Zf1l Xi =0

7.2A  PONG PANG THUC GIUA a,CUA (7.3.5)
VA B,CUA(7.4.7)
Cac hamroc luong OLS @ia a la

- 20 (0 (0, )

Z(Ozi - lAJz)Z
= 200, bsivi0,=0,=0  (Taisao?)
ZGZZI 1 2 g "

Boi vi G, = 0, =0, phuong trinh (7.3.1) va (7.3.2) c6@kugc viét thanh

Y =hsx + 1y

X = bzgxa +1, i
trongdoé cac nau tr viét thuong, nhr thuong €, biéu thi cho caai6 1éch so i cac gia tr

trung binh.
Thay 0, va 0, trong phrong trinh trén vao pfong trinh @a a,, ta co6

— Z(M _b13X13)(X2 - bzs)%)
> (% ~baX)’
B ZinZi ‘bzsz Y Xg — b13z X Xt h.sbzg %
) DX +05D G ~2b3) ) X %
Luu y ring by, = > X, %5 /) X vab,; =D yix /Y %, bandoc co the oé dang kém
chiing dugc rang a, & trén thit sy dugc rat gon thanhB, cho trong (7.4.7).

7A.3 NGUON GOC CUA PHUONG TRINH 7.4.19

Nhé lai rang
. ) G =Y -B1-B2%X3 —B3Xs
con c6 ti dugc viét thanh
N ';'i =Y —BaXs ~BaXg .
trongdd cac mu tu viét thuong, nhr thuong k, biéu thi cho caald léch so i cac gia tr
trung binh.
Bay go thi
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Yan
ZQ(yu _ﬁxzi_lg3xa)
= Zaiyi

trongdo chiing tas dung tinh clt1a > 6,x, = i % =0. (Tai sa0?)Dong thoi
YO0y =Y yu=Y y(y-B% -8B %)

Y@=y =B Y% ~Biy V%

day chinh l1a &t qua chang ta mong .

g
=
N

I

c6 ngha 13,

7.4A UGC LUQNG THICH H QP TOI bA
CUA PHUONG TRINH H Ol QUI B QI

M@ rong cac ¥ trong da gisi thigu trong Clrong 4, Pl luc 4A, chiing ta c6 thviét ham
thich hyp-logarit cho mo hinhdi qui tuyén tinh k-bén (7.4.29) thanh

_ _ _ 2
|nL:—E|n02—D|n(2ﬂ—EZ(Yi :Bl 1[32)<22 ﬁk ><kl)
2 2 2 o
L4y dao ham riéng pin cia ham nay theps, B, ....... Bk vao?, ching ta thutuwoc cac

phuong trinh (K+1) sau

0;2'- _ _J_lzZ(Yi =B, =B, X5 == B X )(=1) (1)

ddl,gl_ =_%Z(Yi_ﬁl_ﬁzxz _'--_ﬁk in )(_ XZ) (2)

ﬁ;L:—%Z(Yrﬁl—ﬂzxz — 7B X)) %) "
k

‘2'25 = -222 ¥ 2i42(vi =By =By Xy =B X )’ (K+1)

Cho céac phong trinh nay bng khéng ¢iéu kién bic nhit cho 6i vu hoa) vadat
By, Bas....B VA & tuong tng cho cac hamoc luong ML, sau niing phép kin doi dai
sb don gian chang ta thdugc

ZYi = ﬂ—él*';ézz Xg +D]]I+:Ekz A

DX =1 Xa + By, X5 + BB DL X X

DY Xg =LY Ka + B2 X X+ B D %
day chinh Ia niing phrong trinh chén cia ly thuyét binh phrong i thiéu thong
thuong, nhr ban co tié thay tr Phu luc 7A, Phain 7A.1. Dodo, cac hamrdc lugng ML,
cac 3, twong tr nhr cAc hamrée lwong OLS, céc,@’, da cho tooc ddy. Nhrng nhr da
luu y trong Clrong 4, Pl luc 4A sr bing nhau nay khéng ghla ngiu nhién.
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Chuong trinh Giing dhy Kinh té Fulbright Céc plwong phéapdinh krong Kinh t & lugng co <6 - 3’“ ed
Bai doc Ch 7: Phan tich i quy bji: Van dé vé uwéc
luong

Thay cac hanxdc lwong ML (=OLS) vao phong trinh thir (K+1) wvra coo trén,
chiing ta thutwgc sau khida rat @n, hamuéc lugng ML cia o? sau

& = ZY M -BmBaXam B K
I
= ~¥q

Nhu d& duoc luu y trong baidoc, hamudéc lugng nay khac & hamudc lwong OLS

g% =>"0%/(n- K. Vabsivi hamuéc lugng OLS la ndt uéc lwgng khong thiéndch
cuao?, két luan nay c6 ngta 1a hamréce lwong ML g2 1a mot hamudéc hrong thién éch.
Nhung nhr ching ta c6 thdé dang kém ching mbt cach gn ding, 52 ciing la khdng
thién Ech.

7A.5 CHUNG MINH R ANG E(b12) = B + Bbs2
(PHUONG TRINH 7.7.4) ) " 7 ) 7 )
Dudi dang do 1éch mé hinh bi qui tong tre ba bén co tte dugc viet thanh

. Y = By% +B3% +(y -1 i 1)
Pau tién nhan ¥i x, va sauié nhan i x3, cac plrong trinh chén théng throng try
thanh

DX =B % B % %+, % (U= (2)
DX =B X X H By K+ (U= 3)

Chia (2) cho) X% & hai \é, chung tafugc

ZinZi Z Xoi Xq ZXZi(q -0)

=B, + (4)
> Z 2 2%
Bay giv nhé rang
2%
b, = Z Xz.
Z X2| X3
b,, = z Xz.
Phrong trinh (4) c6 th duoc viét thanh
X (Y —T)
b12=ﬁ2+:83b32+22— )

2%

L4y gia ti ky vong aia (5)6 hai W, cwi cung tadugc
E(b,) = B, +Bbs, ) (6)

trongdo chang ta apuhg nhirng dac tinh (a)doi véi mot mau da cho, bz la mot dai

luong & dinh da biét, (b) B, vaps la hing 9, va (c) wkhéng trong quan i Xy (ciing

nhu véi X3).
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Chuong trinh Giing dhy Kinh té Fulbright Céac phrong phapdinh krong Kinh t & lugng co sé - 3¢ ed.
Bai doc Ch 7: Phan tich bi quy bji: Van d@é ve wéc
luong

Khong nlitng by, thién Ech, ma plrong sai @a né ¢ing cé nhéu kha nang 1a
thién Ech. Co tlk ching minhdiéu nay nlr sau. Thedinh nghia,

var,,) = Elb, - E()f ‘ (7
Thay (5) va (6) vao (7) va rubg, chang ta c6 thchiitng minh ang
0.2
var®y,) = ——5 (8)
szi
trong khido tir (7.4.12) chiing ta Bi ring
n 2
var(B,) = ——2 (7.4.12)

Z X22i - r223)
RG rang 13, (8) va (7.4.12) la khongwg nhau. ku y mot khdm pha thiijwing mic du
b1, la mot hamuéce lwong thién éch, phrong sai @a n6 cé th nho hon phrong sai Ga

,5’2 néu ¢ uéc lirpngtrong hai md hinh khéng khac nhau qué&nhirrong torong hop
d6, phrong sai @a by, 6 thé nho hon nhidu so 6i phuong sai @a B, néu r2 16n (tai
sa0?). Dnhién, t cé th lawdc lrong aia & trong md hinh cdic trung sai ¢6 th 16n
hon uéc lwong aia o® thu duoc md hinh cdtic trung ding, trong teong hyp d6 phrong
sai d@ia by, c6 thé khong nfat thiét phai nho hon phrong sai @a £, .
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