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Chwong 8

PHEP PHAN TICH H Ol QUY DA BIEN:
VAN DPE SUY LUAN

Chuong nay la phn tiép theo @a Chrong 5, o rong cac y ttong W udc hegng khaing
va cac kim dinh gh thiét dugc phat trén dén cac md hinh @nm ba bén haic nhiéu hon.
Mic di theo nldiu cach kém dinh, cac khai Bim d& phat trén & Chueong 5 c6 th duoc
ap ding mot cach khong kho Kim vao cac mé hinhdh quy da bién, nhing ding c6 not
vai tinh cht bd sungdic biét dung cho cac mé hinh nay, va chinh céc tirfit ohy
duoc chil y nhdu & cheong nay.

8.1. NHAC LAl GIA THIET QUY LUAT CHUAN

Cho i nay, tada biét: néu myc tiéu aia ching ta chla viéc uoc lwgng diém cia cac
théng $ cia cac mé hinhdi quy thi phrorng phap binh pktmg i thiéu thong throng
(OLS) trongd6 khongdit ra kit ky gia thiét nao & phan pldi xac sit cia nhéu u; 1a du.
Nhung muc tiéu @ia chdng tay day laudc lugng va @ing la suy ldn nira, thi theo nh
cach ip luan & Churong 4 va 5, chiing tain dat gia thiét ring u; tuan theo it sb phan
phdi xac sit naodo.

Déi vai ly do da rddo, ta gh thiét ring u; tudn theo phan phchuan voi trung
binh zero va plong sai ¢ la hing 9. Ta tép tuc dua ra gi thiét nay cho cac mé hinh
hoi quy da bén. Véi gia thiét qui luit chuan va theoding nhing gi da thio luan ¢
Chuong 4 va 7, ta tim raaing cac hamrdc luong binh plrong i thiéu cia cac B s hoi
quy riéng pln 1a déng nhit véi cac hamude lugng thich kvp ti da (ML), 1a cac ham
uéc leong khong thiendch tuyén tinh 6t nhit (BLUE)'. Hon nira, cac hamréc luong 3,

, 3, va B, chinh chiing tuan theo phandplhun voi cac trung binh dng b, b; vab, va
cac phrong saida cho trong Cliong 7. Tép theo, (n-3)6%/0? tuan theo phan ph x
v6i n-3 bac tr do (df), va @ ba hamuréc lwong binh plrong i thiéu théng throng OLS
tuan theo rat cachdoc lap phan phi cia 62 . Cac dn ching cho toong hop hai bén da
thao luan ¢ phu luc 3. Theo kt qua va tiép theo Clrong 5, naroi ta co ti¢ chi ra faing
theo s thay tH 0 bing hamudc lvong khéng thiéndch aia né 62 trong phép tinh céc
sai $ chuan, thi mdi bién

r=A A (8.1.1)
s€f,)

t="2 2 b= b, (8.1.2)
sd/3,)

' Véi gia thiét qui luat chuin, cac hamuoc lwong OLSS,, B, va B3, la cac hamuoc hugng phrong sai
cuc tiéu trong toan & nhém cac hanroc lugng khong thiéndch, du chiing c tuy tinh hay khong. N
gon hon, ching la BUE (hamréc lugng khong thiéndch ©t nhat). Xem C.R.Rae, Linear Statistical
Inference and its ApplicationgSuy dén thong ké tugn tinh va cading ding aia né), John Wiley & Sons,
NewYork, 1965,trang 258.
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,és _:83

t= =
s€(3;)

(8.1.3)

tuan theo phan pit véi n-3 bic tr do.

Liru y: & day do tw do df 1an-3 vi trong khi tinh)_ (7 va saui6é c 7 viéc dau tién la
can uéc lwong 3 k¢ sd hdi quy riéng plan, vi Viy chang § dat ba gbi han 1én tng cac
binh phrong aia ptin dr (RSS) (theo trinhytsuy Iin nay , trong trc‘mg hop 4 bén &

con-4 df v.v... ). Dod6, phan phi t co the duoc sr dung dé thiét 1ap cac khang tin dy

va kiém dinh cac gi thlet thong ké \& cac & sb hoi quy riéng plﬁn aia Hng the dung

Twong tr phan pli x? c6 th duoc ar dung dé kiém dinh gi thiét v& ¢® dling. Bé biéu

dién cac © ché nay, ta & dung vi di minh hpa sau.

8.2. Vi DU8.1: TU’Q’NGAQUAN GIUA TIEU DUNG CA NHAN VA THU NH AP
KH A DUNG CA NHAN O MY, 1956-1970
Gia sir ta mén nghién éu duong béu dién cia viéc chi tiéu tiéu ding ca nhanMy cho
nhiéu nam truéc ddy. Cho nac dich nay, ta® dung mé hinhion gian sauday:

E(Y|X,, X;) = B+ B, X, + B, Xy (8.2.1)
trongdo:
Y = chi tiéu tiéu dung ca nhan (PCE)
X, = thu nHip kha dung (sau thé) ca nhan (PDI)
X3 = thoi gian tinh Bing rim

Phrong trinh (8.2. 1)11nh ra ing PCE quan dtuyén tinh i PDI va thyi gian hay I3bién xu

huéng. Trong tiu hét cac phép phan tlchohquy da bién lien quandén dir liéu chibi thoi

gian, thrc % ching © nén gbi thiéu bién thoi gian hay la bin xu hréng cing i mot vai
céc bén giai thich khac vi cac ly do sau:

1. Sw quan tdm @a ching ta c6 thdon gian chi 1a tim xem bén phu thusc biéu hign nhr
thé nao theo thi gian. Vi di, cac béu db thuong dugc V& cho thiy biéu hién cia nhéu
dai luong vi di nhe GNP, tugn dung , thit nghiép, gia & phiéu, ... theo giaitoan thoi
gian naodd. Viéc xem xét cac Bu do nay cho ta thy sr chuyén dich chung 6a chii
thoi gian la Ién (xu bong 1én), xwng (xu hréng xudng), hay 1a khéng co Xuuidng
(nghia la khong cd ghg rd rang). Trong cac phép phan tich nay, chirm tié khong
tim hiéu v& nguyén nhamiing sau xu héng 1én hay xdng ; muc tiéu @a ching ta ch
don gian [a m6 & dir liéu theo thi gian.

2. Nhiéu khi, bén xu hréng la sr thay tt cho bén oo ban anh hrong dén Y. Nhung bién oo
ban nay c6 th khdng quan satugc, haic néu c6 quan séatuoc thi di lidu v nd hdic 1a
khong co &n, haic la khé ma thutwoc . Vi dy, trong ly thugt sin xuat, cong ngh chinh
la bién nhr vay. Ta c6 tl cam thiy tacdong aia cong ngh nhung ta khong it 1am sao
dé do dugc nd. Dod6, dé cho “thuin loi”, ta c6 thé gia sir ring cdng ngh la ham naaitay
cua thoi gian duoc do theo chdu thoi gian . Trong vai trong top, €6 tfé tin ring bién
anh hrong dén Y do ludng duoc trong quan theo i gian din dén mac ta gisi thiéu bién
thoi gian con @ hon 1a gii thiéu bién co ban. Vi dy, trong (8.2.1), thi gianX; c6 tte dai
dién rat tét cho dan & PCE 6ng hyp ting khi dan 8 ting, va dan & cé tré cé wrong
quan (tugn tinh) naaio vai thoi gian.

3. Mot nguyén nhan khaaia viéc dua bén xu hréng 1adé tranh \in dé twong quan gi.
Dt liéu bao @m céac chdi thoi gian kinh €, nhr 1a chi tiéu tiéu dung ca nhan (PCE), thu
nhap sau thé kha dung c& nhan (PDI) trongdhquy (8.2.1), throng dch chugn theo nat
huéng, ptin &nh xu kxéng 1én hay xdng. Dodd, réu ngroi ta cin hoi quy PCE hay |a
PDI va thuduoc gia ti R cao, gia tr cao nay c6 thkhong plan anh lién Kt thyc giira
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PCE va PDI; n6 c6 thdon gian ch phan anh xu kxéng chung dai dién cho chingbé
tranh céac lién & gia nhr thé gitra cac chéi thoi gian kinh €, ngroi ta co té xir ly bang
mot trong hai cach sau: Giir ring cac chdi thoi gian béu hién xu hréng tuyén tinh,
nguoi ta co the dua vao bén thoi gian hay bén xu hrong mbt cach rd rang vao mé hinh,
nhu trong phrong trinh (8.2.15. Két qua la b, trong (8.2.1) bay ¢i phan anh lién kt thyc
gitta PCE va PDI, ngh la lién Kt thuan tdy aia anh hrong thyi gian (tuyén tinh) (Hay
nhic lai dinh nghia \¢ h¢ 6 hdi qui riéng plan).

Biang cach khéac, ngyi ta ¢ tit bac b thanh plﬁn xu hréng Y (PCE) vaX, (PDI) va
tién hanh Bi quy trénY va X, da loai bé thanh plﬁn xu hréng. Gh thiét mot 1an nira &
xu hrdng tuyén tinh thi gian, viéc loai bo thanh pln xu hréng c6 té bi anh hrong koi
qué trinh ba boc ¢4 thio luan trong Clrong 7.Dau tién ta bi quy Y trénX; (thoi gian)
va thuduoc cac pln dr tir hdi quy nay, cho 1&0,, . Hai 1a, bi quy X, trénXs va thudugc
cac phn dr tir hdi quy nay, cho 14, . Cui ciing, i quy U, trén U,,, ci haidai luong
naydéu khong clu anh hrang (tuyén tinh) gia thyi gian. H sb do doc trong i quy nay
s3 phan anh lién Kt thuc giita Y va X, va dodé né king b, (xem bai 8p 8.7). Xét &
phuong dién tinh toan, ptiong phép trae tiét kiem hon phrong phéap sau.

4. Lwuy ainh giac: Qua trinh lai bo xu heéng cac chéi thoi gian vira mo & tuy la thong
thuong trongung ding, hién dang b soi xét phé phandb cac nha ly thu§t phan tich
chdi thoi giar®. Nhu ta $ thao luan trong cac ciiong V& phan tich chdi thoi gian, qua
trinh laai bo xu hréng vira mé & ¢ (3) ¢o tté thich lyp réu chubi thoi gian béu hién xu
hwéng tit dinh va khdng phi 1a mot xu hwéng nddu nhién (hay la bén ngiu nhién).
Trong cac chong d6 ta § chi ra cac pbong phapdugc sr dung dé xac dinh xem not
chudi thoi gian ax thé biéu thi xu hréng ndiu nhién hayt dinh.

Nhu mot kiém dinh mé hinh (8.2.1), tay di liéu trong Bing 8.1.Dudng i quy udc
lvong € nhur sau:

Y, =531603 + 072066 + 2.736%
(13.0261)  (0.0487) (0.8486)

t =(4.0811)  (14.9060) (3.2246) (8)2.2
Giatrp =(0.0008) (0.0000)  (0.0036)

2
df = 12 5 = 09988 F,1,=5128.88

R? =0.9986

* Béu dién gia tf rat nho

? Qua trinh nayét tong quat . Nu chidi thoi gian biu thi xu heong binh plrong, tadua X2 vao (8.2.1)
trongdo X; la thoi gian.

3 Nhu da ru y 6 Cheong 1, phan tich tkc nghiém dya trén dk liéu chidi thoi gian nai y cho &ng cac
chudi thoi gian @ s ¢6 tinh dng. Sr loai bo thanh phn xu hréng & mét trong cac qua trintivoc st dung
dé lam cho chai thoi gian t thanh chéi dirng. Nhr ta € chi rad Chrong 21, qua trinh ko bé xu hréng
mo & trudc day co th duoc gisi thisu réu chibi thoi gian @ b cdxu hwéng tat dinh.
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BANG 8.1

Chi tiéu tiéu dung ca nhan (PCE) va th
nhap kha dung c& nhan sau thé (PDI) &
Hoa Ky, nam 1956-1970, tinh Bng ty dd la

nam 1958

PCE,Y PDI, X, Thai gian, Xz
281.¢ 309.: 1956 =
288.1 316.1 1957 =
290.0 318.8 1958 =3
307.3 333.0 1959 =4
316.1 340.3 1960 =5
322.5 350.5 1961 =6
338.4 367.2 1962 =7
353.3 381.2 1963 =8
373.7 408.1 1964 =9
397.7 434.8 1965 =10
418.1 458.9 1966 = 11
430.1 477.5 1967 =12
452.7 499.( 1968 = 1.
469.1 513.5 1969 = 14
476.9 533.2 1970 =15

Nguon: Survey of Current Busine@dghién cu vé
kinh doanh Hn hanh). Phong thong mai Hoa Ky,
cAc \in dé khac nhau

trong dé, tiép theo wi khudn ki caa phrong trinh (5.11.1), caddstrong nhémdau tién aia
cac ngdc don la cac sa|6schLﬁn udc lugng, cac & trong nhém th hai la gia tr t theogia
thiét khdngcho ing ke s trong quan ¢a Hng thé lién quan cé gia tbang 0, va cacdtrong
nhém thr ba la céc gia tuoc luong p.

Céch gii thich phrong trinh (8.2.2) nh sau: 1BU X, vaX; déu duoc 6 dinh g 0, gia ti
trung binh @a mic chi tiéu tiéu ding ca nhan (c@&tbhan anhanh hrong aia fit ci cac bén
bi b6 qua)duoc usc luong ¢in dung king 53. 16 ¢ do la rim 1958. Nhx da leu y truéc day,
trong Hiu hét cac torong hop,  hang tungdd goc khong co y ngia kinh £. He s5 hdi qui
riéng pHin 0.7266 ngta 1a khi gir cho it ca cac bén khac khdngidi (X trong trong hop
nay), vi thu nAp kha dung ca nhanang, cho la 13, rirc chi tiéu tiéu dung ca nhén trung binh
S8 tang, vao khang 73 xu. @ng nhr vay, réu X, dugc giit khdngddi, mirc chi tiéu tiéu dung
c& nhan trung binfiuoc véc lrong ting & muac 2.7 § d6 la mdi nam. Gia ti R bing 0.9988
néi 1én &ing hai bén giai thich c6 tk giai thich dugc khaing 99.9%d6 bién thién trong chi
tiéu tiéu dung ca nhal My vao giaidoan 1956-1970. Gia 1R ¢6 héu chinh cho thy rang
sau khi chi ydén bic tr do df, X, vaX; van giai thich dugc khaing 99.8 phn trim cia do
bién thién @a.

8.3.  KIEM DINH GIA THIET TRONG HOI QUY

DA BIEN : NHAN XET TONG QUAT

Khi da ra kioi thé gioi don gian cia mo hinh Bi quy tuyén tinh hai bén, kiem dinh gia
thiét gia dinh ot vai dang tha v, nhr la cac dng sauiay:

1. Kiém dinh cac gi thiét vé h¢ sb hoi qui riéng plan riéng bét (Phan 8.4)
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2. Kiém dinh y nghia toan din cia mé hinh bi quy da bén uéc lrong, ngha la tim ra
xem c6 phi tat ca cac I¢ sb do dic riéng plan dong thyi bang 0 hay khéng. (Fim
8.5)

3. Kiém dinh hai hay nkiu hon cac 8 sd bang Wi mot hé sb khac (Phn 8.6)

4. Kiém dinh céac B sd hoi qui riéng pln c6 thba man cac @i han nHit dinh khéng
(Phin 8.7).

5. Kiém dinh tinhon dinh aia mé hinh Bi quy uéc hrgng theo thi gian hay I trong cac
don vi chéo (cross-sectional units) khac nhaua(Ph8)

6. Kiém dinh chng ham é ciaa cac mé hinhdi qui (PHin 8.9)

Vi vigc kiem dinh mot hay nhéu dang nay 4t thuong xay ra trong phan tich tie nghgm
nhu vay, ta € danh riéng it phan cho ndi dang.

8.4. KIEM PINH GIA THIET VE CAC HE SO
HOI QUI RIENG PH AN RIENG BIET.

Néu ta din ching gi thiét cho Eng u DN(O,OZ), va saui6, nhr da hru y & phan 8.1, ta
co the sir dung kiém dinh t d¢ kiém dinh gi thict ve h¢ o hdi qui riéng pfan riéng biet
bat ky. Bé minh hpa @ cheé nay, xét vi d bing $ . Ta haydat rang:

Hoibz =0 va H1:b2 Z0

Gia thiét khéngkhang dinh: Khi giit choXs khéngddi, thu nkip kha dung c& nhan
sau thé khong céanh hrong (tuyén tinh) 18n ndc chi tiéu tiéu dung ca nharbé kiém
dinh gid thiét khéng ta sr dung kiém dinht d& cho trong (8.1.2). Theo @bng 5, réu gia
trj t tinhduoc vuot qué gia trtéi han t tai mic y nghada chon, ta co th bac I gia thiét,
nguoc lai, ta khdng tk bac b n6. Bdi véi vi du cua ta, & dung (8.12.2) vauu y ring b,
= 0 theogid thiét khdng ta co:

{= 0.7266
0.0487

=14.9060 (8.4.1)

Néu ta choa = 0.05,ty, = 2.179d6i 12 bic ty do [leu y: Chlng tatang s dung
kiém dinh t hai phia.(Vi sa0?)]. Do giditr tinh duoc bing 14.9060 wot xa gia ti t toi
han 1 2.179, ta c6 thbac [ gia thiét khongva néi ing 3, c6 y nglia thdng ké, ngia
la khac 0. The ra nhr (8.2.2) chird, gia ti xac sit p cua ti thong két c6 gia ti haic
bang hdic lon hon 14.9060 la qua rih Bang d6 thi ta thiy rd bdi canh nay trong hinh 8.1

Trong Chrong 5, tada thiy sy gin bo chit ché giira kiém dinh gi thiét va cach
udc lwong khaing tin dy. Di vai vi du caa ta, khdng tin dy 95%ddi véi b 1a:

,éz _talzse(/}z) <p, < /}2 +ta/256(/}2)
trong tirong hop cia ta no té thanh:

0.7266 — 2.179 (0.048B)b, < 0.7266 + 2.179(0.0487)

* Trong Hiu hét cacdiéu tra thrc nghém, gia thiét khong duoc khing dinh dréi dang nay, ngta 1a Ry vi
tri cuc tri sao cho khong co lién quan nagaybien phu thupe va ben giai thichdé xem. Y rong ¢ day la
tim xem lién quan gia hai bén nay c6 phi 1a khéngdang K hay khongié bit dau.

Damodar N. Gujarati 5 Bién dch: Bing Tam
Hiéu dinh: Cao Hao Thi



Chuong trinh giing cay kinh # Fulbright Céc plwong phapdinh lrong Kinh t & lugng co & - 3¢ ed.
Bai doc Ch 8: Phép phan tichdnqui da bién:
Van de suy luin

ngha la
0.6205< b <0.8327 (8.4.2)

ngha lab, nim giira 0.6205 va 0.83276vh¢ sH tin ciy 95 phin tram. Dodo, réu
100 miu c6 & mau la 15d4 dugc chpn va 100 kheng tin cy giong nhr 5, £t_,,se(5,)
dugc xay ding, ta K vong 95 trong ching ata dung théng 8 tong theé thuc b, . Do gia
tri dugc gia thiét bing 0 khdng cé trong klog (8.4.2), ta c6 thbac 1 gia thiét khéng
cho &ingb, = 0 Wi hé sH tin ciy 95%. Dodd khi ar dung kiém dinht vé tinh y nghia nhr
trong (8.4.1) hay la phépsc lugng khaing tin @y nhu trong (8.4.2), taingdat duoc két
luan 6. Nhrng diéu nay ding khong co gia trong cach nhindmdi két ndi gan gii gitra
udc lwong khaing tin dy va phép Kim dinh gi thiét.
Theo qué trinhva mé &, ta co thk kiém dinh cac gi thiét vé cac théng & khac ¢a mo
hinh (8.2.1) % cac thdng tinfuoc trinh bay trong pkong trinh (8.2.2). Mu nhu, vi dy, ta
cho #ing a = 0.05 va gi thiét ring mdi hé sd hdi qui riéng pln cé gia tr mot cach riéng
biét bing 0, thi, rd rang it (8.2.2)] mdi hé sb hdi qui riéng pln wdc luong 1a cé ngta
théng ké, ngita 1a khac it voi 0 vé y ngha vi gia ti t tinh duoc trong ndi truong hop
déu wrot quéa gia trt toi han; ta cé tié bac b mgt cach riéng bit gia thiét khéng(riéng
biét ).

Nhanday xin luu y rang cac gia frp cua cac sd hdi quy khac nhau trong (8.2.2)
la arc thap diéu d6 goi y rang mbi hé sd hdi qui riéng plan cé y nglia thbng ké &i mac y
ngha thip hon nhiéu so \6i mac 1 hay 5 phn trim quyudc.

t = 14.91 lies
in this

Density

959

Critical Region of acceptance critical region,

-2.179 0 +2.179

FIGURE 8.1

The 95 percent ¢ onfidence interval for ¢{12 df)

HINH 8.1 Khaing tin dy 95 % cha (12 kic ty do)

8.5. VIEC KIEM DINH Y NGHIA
TOAN DI EN CUA HOI QUY M AU

Trong st phan truée, tadd dé cap dén viéc kiem dinh ¥ nghia cac kB o hoi qui riéng
phan uéc lugng Mot cach riéng ki, ngha la theo gi thict riéng &ing moi hé 6 hoi qui
riéng phan tong tre thuc bang 0. Nhrng bay gi ta xét ga thiét sau:

Ho:b,=bs =0 (8.5.1) X .
Gia thiet khongnay la gi thict lién ket vi by vabs cung hay laiong thi bang 0.
Mot kiém dinh gi thiét nhe thé ndy @i la sr kiém dinhy nghia toan dién caa duong hoi
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quy uéc lrong duoc hay quan séatugc, ngha 1a xemY cé trong quan tugn tinh \oi ca
Xz vaXs hay khc”)ng . 7 . )

Gia thiét lién Két trong (8.5.1) c6 thduoc kiém dinh king cach Kim dinh riéng
bi¢t y nghia aia b, vag, nhr trong plin 8.4 khong? Cauaroi 1a khong i cac ly do
sau:

Trong cach Kim dinh y nghia riéng bit cia h¢ s hoi qui riéng ptan duoc quan
sat trong Pﬁn 8.4, tada gh thiét mot cach ng y rang mdi phép kém dinh y ngha dra
trén mot mau khac nhau ( ngh l1a miu doc lap ). Vi véy, trong cach Kim dinh y ngha

cua /32 theo g thiét b, = 0, n6da dugc gia thiét ngim rang, phép Km dinh dra trén
mau khac Wi miu da st dung dé kiém dinh ¥ nghia aia 3, theogid thiét khongrang bs =
0. Nhrng dé kiém dinh gi thict lién két cua (8.5.1), Bu ta \dn si dung dr ligu miu d6
(Bang 8.1), ta&pha & gia thict nen tang aia quy trinh km dinh°. S viéc co thé duoc
sap dat khacdi: Trong (8.4.2) taia thiet 1ap khaing tin @y 95% chob,. Nhung reu ta s
dung dr liéu mau nhr the dé thict 1ap khaing tin @y chobs, cho 1a, ¥i hé¢ s tin cy
95%, ta khong télkhéng dinh ring & b, va bz nam trong céac khang tin dy teong ung
cua ching i xac st (1-a)(1- a) = (0.95)(0.95)
N6i cach khac ric du cac phéat Bu

Pr[ﬁi’z _talzsdéz) <pB, < :Aéz +ta/zse(?z)] =1-
PriB; —t,,,565;) < B5 < By +1,,,565;)] =1-

la dang ndt cach riéng Hit, diéu d6 s¢ khongd‘ung néu cho Eng xac st dé b, vabs cling
nam trong cac khing [,6’2 ita,zse(ﬁz) ,83 J_rta,zse(,ég)] la ( 1-a)? boi vi cac khang co

thé khéng phai la doc lap khi ma \in ar dung cung & liéu d6 dé tim ra cac khang ay.
Phéat btu van dé nay mdt cach khéac la:

. kiém dinh mot chubi cac g thlet don ¢ (riéng bét ) khongtuong duong Wi kiém dinh

Ilen két caa chinh cac githiét ay Ly do tc giac @adiéu nay la: trong Kim dinh lién

két nhiéu gia thiét, bt ky gia thiét don Ié nao éing ki “anh hréng” boi thdng tin trong cac

gia thiét khac.

Két luan caa luan diém trén 1addi véi mot vi du (miu) cho tiée, ch thu dugc
mot khoang tin dy hay 1a ch mot kiém dinh y nghia ma théi. Th thi, ta kém dinh gid
thiét khdng cho &ngb,= bs= 0 nhr thé ndo? Cau #rloi s3 1a nhr sau:

Phwong phap Phan tich Plwong saidbi véi

Kiém dinh Y nghia Toan dién caa

Hoi quy Pa bién Quan sét :

Kiém dinh F.

Vi cac ly do wra gii thich trénday, ta khong télsu dung phep kém dinht thong throng

dé kiém dinh gi thiét lién két cho &ing cac B sb d6 doc riéng pln s dong thdi bang 0.
Tuy nhién, gi thiét lién két nay € co th dugc kiém dinh byi phép phan tich phrong

® Trong mot mau da cho Bt ky, cov(s,, 3,) €O the khong tang 0, nglia la 3,va 3, co tré c6 trong quan.

Xem (7.4.17).
® Thomas B.Fomby, R.Carter Hill, and Stanley R.,n3oim,Advanced Econometric Method€ac plrong
phap kinh & lugng cao ép), Springer Verlag, New York, 1984, trang 37.
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sai (ANOVA), ky thuat ¢6 da duoc gisi thiéu lan dau ¢ Phin 5.9, va c6 th dugc biéu
dién nhrsau: ’
Nhac lai dong nhit thirc:

S VE=BY Yk + BY Xy + 30 (8.5.2)

TSS, nlr thuong I, con-1 bac tu do (df), RSS cd -3 bic tr do, ly do vi sao thi tda
biét. ESS ¢6 2 #c tw do vi nd la hamia ,32 va ,@3. Do d6, theo quy trinh phan tich
phuong sai (ANOVA)da thio Iudn ¢ phan 5.9, ta c6 thlap Bang.8.2. ﬂ

Bay giv n6 c6 tk duoc chi rd ’ rang theo gi thict ve phan pbi chuan chodai
luong y vagia thiet khénghb, = b3= 0, bén

_ (ﬁzz Yi Xy +,ész YiXg )12

Zﬂiz /(n_3) (8.5.3)
_ ESS/df
RSS/df

F

duoc phan phi nhu 1a phan phi F véi 2 van-3 bic tr do.

BANG 8.2 . ]
Bang ANOVA cho hei quy ba bien
Nguén cia bién déi  SS df MSS
Do hoi quy (ESS) ﬁzz YiX, + ﬁaz YiXs 2 IBZZ YiX, * ﬁaz YiXs
2
Do phin dur G2 n—3 G2
>0 L. 3

] n-3

Téng @ng Sy? n-1

Ung ding nao cé th duoc lap ra fr ty O F trén? N6 c6 th dugc ching mink
ring theo gi thiét u; ON( 0,6°),

G’
EL =E(6%) =0" (8.5.4)
r 2 n _'73 N
Vi gia thiet bo sungb, = bz = 0, nd co th duoc ch rang:

" Xem K.A. Brownlee Statistical Theory and Methodology in Science andiieering, John Wiley &
Sons, New York, 1960, trang 278-280.
8 Nhu sach trén.
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EGY WXt B V%) _
2

Vi vay, néu gia thiét khéngla dang, @ hai béu thac (8.5.4) va (8.5.5) cho cac luong

ddng nHit ciia ¢ thyc. Khing dinh nay c6 th khdng cé gi mi mé vi néu c6 lién quan
khoéngdang K giita Y va X, va Xz, ngdn bién thién duy nht trongY 1a doanh hrong

Ngau nhién i u; 1a dai dién. Tuy nhién Bu gid thiét khéngla sai , ngka 1aX, vaXs anh

huong mbt cach rd rangién Y, diu bing gira biéu thrc (8.5.4) va (8.5.5)askhong thrc

hién dugc . Trong torong hyp nay, ESS&tuong ddi 16n hon RSS, do co&dén cac lac

tw do trong ung aia ching. Vi @y, gia ti F caa (8.5.3) cho ta km dinh & gia thiét

khéngrang cac B sb do doc thuc dong thyi bang 0. Nu gia ti F duoc tinh r (8.5.3)
vuot qué gia tr téi han cia F trong Bang F tai mic y nghiaa phan tram, ta bac b Ho;

nguoc lai ta khéng th bac b nd . N6i cach khéc,éu gia ti p aiaF quan sat ldu nho, ta
co the bac b Ho.

Tro lai vi du cua ta , ta c6 Bng 8.3, & dung (8.5.3) ta thdugc:

(8.5.5)

= _ 329825502

=51288781 (8.5.6)
6.430¢

BANG 8.3
Bang ANOVA cho vi da minh hoa

Nguon cia bién déi  SS df MSS

Do hoi quy 65,965.1003 2 32,982.5502
Do phin dur 77.1690 12 6.4308
Téng dng 66,042.2693 14

Néu ta s dung mic y ngha 5%, gia tr téi han cia F ddi voi 2 va 12 lc tr do
Foo52,12), § bing 3.89.R3 rang gia trF xacdinh duoc 1a cé y ngia, va dadé ta cé th
bac b gia thiét khong (Néu gia thiét khéngla ding, xac sét dé co gia ti F vao khang
5129 § nho hon 5 trong 100.) Bu mic y ngha dugc gia thiét 1a 1 ptin tram Foo(2,12)
= 6.93.F tinh dugc van ot gia thi t6i han bdi mot khaang lon. Ta \an bac b duoc gid
thiét khdng néu gia thiét khéng mada ding, @ hoi dé tinhduogc gia ti F 1a 5129 8§ nho
hon 1 trong 100 Hay la gia tr p aiaF quan sattugc < cuyc nho.

Ta 0 tié khai quéat quy trinh trénéwkiém dinh F nhe sau.

Kiém dinh Y Nghia Toan Din ciia
Hoi Quy Pa Bién: Kieém dinh -F

Qui tic quyét dinh. Cho tirdc mé hinh bi quy k bién :
Yo =B+ B, Xy + B Xy ot B Xy U,

® Theo quyudc, trong trong hyp nay, ta ndidng gia ti F tinhduoc c6 ¥ ngita cao bi vi xac sit gay ra
sai bm loai 1 (nghié la nic y ngha) rat thap: 1 trong 100.
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Dé kiém dinh gi thiét
Ho:bo=bs=...= by=0
(ngha la: #it ca cac & sd do doc dong thoi bang 0) ddi lai
Hi: khdng pli tat ca cac I¢ sb do doc ddng thyi bang 0,
hay tinh

_ESSdf _ ESS/(k-1)

(8.5.7)
" RSYdf  RSS(n-k)

Néu F > Fq ( k-1, n-k ), bac Ib Ho; ngroc lai ta khdng tk bac b Ho, trongdd

Fq (k-1,n-k ) la gia ti téi hen caa F tai mac y nghia a va k-1) aia kic tu do tir
sb va (n-k) bac tr do miu 5. Mot cach khac, éu gia ti p thuduoc tir cach tinhF
trong (8.5.7) lata nho, ngroi ta c6 thé bac b Ho.

Can thiét nhic lai rang trong terong hop 3 bén (Y vaXy, X3) , k 1a 3, trong teong
hop 4 bén, k14 4, v.v...

Nhanday lru y hau hét cac plﬁn mém hoi quy déu da quen tinh gia iF ( da cho
trong hing phan tich plong sai) clng §i cac Kt qua hoi quy thong throng, nhr la cac
hé 5 wéc lrong, cac saiGchuin cia ching, cac giditt ... Gia thiét khéngddi véi viec
tinh toant thuong xuyéndugc coi lab=0.

Kiém dinh Riéng so i Kiém dinh lién két cac Gia thiét . Trong plan 8.4 tada thio
luan cach kém dinh y nghia aia k¢ sb hoi quy don va trong Phn 8.5 tada thio luan phép
kiém dinh lién Kt hay kém dinh y nghia toan din cia i quy uc hrong (ngha la &t ca
céc ¢ s do déc déu dong thoi bang 0).Chung tdi lip lai rang cac kém dinh nay khac
biét nhau. Do d6, trén @ so kiém dinh t hay 1a khédng tin dy (cia PHin 8.4) c6 th
chap nhin gia thiét cho Bing ke s6 d6 doc au thé by bang 0, khi ma bacdagia thiét lién két
rang #t ca cac & sd do doc bang 0.

Bai hoc cin hiéu rd 1a “ théngdiép” lién két vé& cac khang tin dy riéng bit khong thay th dugc

vling tin gy lién két [duoc ngu ¥ boi kiém dinh F] trong vigc hinh thanh cac &n dinh gia thiét
lién két va ho ra cac phat Bii tin ciy lién két'°

M &t méi lién hé quan treng giira R? va F

C6 mdi lién quan gn gii giira ¢ 6 xacdinh R va kiém dinh F d& duoc sr dung trong
phep phan tich pfong sai. Ga thiét phan plbi chuan di vai nhiéu u; vagia thiét khéng
cho Bingb, = bs = 0, tada thiy:

ESS/2
=% (8.5.8)
RSY(n-23)
2 Fomby et al., op., cit., trang 42
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dugc phan phi nhu 12 phan phi F véi 2 van-3 bic ty do. o
Khai quat fon, trong terong hop k bien (bao @m c tungdo goc) reu ta thra nkin
cac nhéu phan phi chuan vagia thiét khong la

H01b2:b3: :bk:() (8.5.9)
thi
_ ESS(k-) (8.5.10)
RSS(n-k)

tuan theo phan o F véi k-1 va n-k bac tu do. (Lru y: $ lugng ng ong cac thong
sb can uge Iuong lak, trongdo6 c6 not thong $ 1a $ hang tungds gbc).
Ta hay bén d6i (8.5.10) nir sau:
_n-k ESS
" k-1RSS
_n-k ESS
~ k-1TSS-ESS
_n-k ESSYTSS
~ k-11-(ESYTSY
_n-k R
T k-11-R®
_ R(k-1) (8.5.11)
C 1-R)I(n-k)

trong dé ar dung dinh nghia R? = ESS/TSS. Rtvng trinh (8.5.11) cho #ly F va R lién
quan nlr thé ndodéi vsi nhau. Haidai lwong nay bén déi truc tiép. Khi R = 0 ,F bing
0. R? cang 6n thi gia ti F cang én. Trong gbi han, khi R’= 1, F 1a vo han. Vi vay kiém
dinh F 14 theéc do y ngha toan dén aia hoi quy wéc leong, aing 1a kém dinh y nglia
cia R. Néi cach khac, vt kiém dinh gig thiét khong(8.5.9) la tong dwong Wi viéc
kiém dinh gid thiét khongcho ing R (téng thé) bing 0.

Vi trudng hop ba bén , (8.5.11) t thanh

2
Rz 6512
@1-RY)/(n-3)

Do tac ding aia mdi lién két gin giira F va R?, Bang ANOVA 8.2 c6 th dugc viét lai
nhu Bang 8.4.

Dbi véi vi du minh tpa aia ching ta, 4n doc cn kiém ching ring F trong
(8.5.12) 14 4994, an bing Wi gia tii F trong (8.5.6), khac Bi nho kia 1a do céac saids
lam tron. Nhr treée day, gid ti F c6 y nghid 4t cao va ta co thbac  gia thiét khong
cho ing Y khéng c6 quanétuyén tinh \6i X, va Xa.

Mot loi thé cua kiém dinh F duoc biéu dién quadai luong R? 1a né ét dé tinh
toan: fit ca nhirng gi ma ngoi ta din biét la gia ti R%. Do do, kiém dinh y nghia toan din
cua F da cho trong (8.5.7) cé &hiuoc viét lai qua $ hang R? nhr da ch trong Bing 8.4.
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BANG 8.4 ]

Biang ANOVA qua sb hang R?

Nguén cia bién déi  SS df MSS

Do hoi quy R*(Q. YY) 2 R*(Q_y7) /2

Do s du G-RHY) n-3 =R Y)(n-3)
Z Yiz

Téng @dng n-1

*Luu y rang khi tinh gia trF, ta khong &n phii nhanR? va (1) véi 3" y? boi vi né trigt tidu, nhr
dugc chiratrong (8.5.12)

Kiém dinh Y nghia Toan dién ciia Hoi qui
Pa bién qua cac $ hang R
Quy tic quyét dinh. Kiém dinh y nghia toan din cia hi quy qua cac& hang R |a

kiém dinh thay tié nhung trong dwong Wi kiém dinh trong (8.5.7)
Cho tirdc md hinh ki qui k bién:
Yi = bytboXoithaXat ... +oeX +u;
Dé kiém dinh gi thiét
Ho:b2:b3:...:h(:0
ddi lai voi
Hy: khéng phi tit ca cac 1§ b do doc laddng thyi bang 0, hay tinh:
_ R%I(k-1)
1-R»)/(n-k)
Néu F >F, 1n-ky N8Y bac b Ho; ngroc lai ban co thé chap nran Ho trongdo F, (keLgrk) Ia
gia ti toi han aia F tai mirc y nghaa va k-1) bac ty do tr b va (-k) bac tr do miu .
Mot cach khéac, éu gia ti p aia F duoc tinh tr pheong trinh (8.5.13) latu nho, hay bac
bo Ho.
bong gop “Giating” hay la
Pong gop “Bién €” cia mot Bien giai thich.

(8.5.13)

Cho phép ching toi quay wéi vi du minh rpa. Tir biéu thic (8.2.2), tald biét ring kg
sb ciia Xz (thu nHip) vaXs (xu hréng) la khac 0 &/y ngha thing ké trén ¢ so cac kém
dinh t riéng bigt. Ta dingda thiy rang, duong hbi qui thu duoc 1a tr no cd y ngia trén
co sd kiém dinh F @4 cho trong (8.5. 7) hay la (8.5.13). Bay,giia S rang ta géi thiéu
Xz vaXs mgt cach lién tp; ngha la, dau tién ta Ioi qui Y trénX, vadanh gia y ngta aia
né, i thémXs vao méd hinhié tim xem Igu n6 c6doéng gop g| hay khongigong nhién,
thir tu X, vaXs gia nip co tté bi dao ngroc). Bing sr dong gop, ta mén biét xem st bd
sung bén vao mé hinh c6 laning ESS (va daé tang R*) “ mot cach cé y ngia” trong
tuong quan v¥i RSS hay khongDong gop nay cé thdugc goi mot céach thich bp 1a
dong gop gia fing hay ladéng gop bién & caa bén giai thich.

Pé tai déng gop giaang la not dé tai quan tpng trong thrc tién. Trong fAu hét
cacdiéu tra thre nghém, nha nghiénieu cé tté khéng hoan toan db chin liéu viéc dua
thém bén X vao md hinh la cdang gia hay khong khi &iring da c6 nét sb bién X
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khac trong mé hinh. Ngi ta khéng mong mén dua (cac) bin msi cé dong gop 4t
nho vao ESS. @ng vi Vay, ngroi ta khédng miédn bac 1 (cac) bén lam ing ESS mt
cachdang K. Nhung lam tié nao ngoi ta quyét dinh duoc bién X c6 ghm mot cach y
ngha RSS khong? thuit phan tich phong sai c6 th d& dangdugc mo rong dé tra 1oi
cau hoi nay.

Gia s rang, tirGe tién ta Bi qui Y (chi tiéu tiéu ding ca nhan) tréd@ (thu nhip
kha dung c& nhan) va thdurge hoi qui sau:

Y, = Iél + :émxzi
=12.762 + 0.882%;
(4.6818) (0.0114)

t=(2.7259) (77.2982) °=r0.9978 (8.5.14)
r? diéu chinh = 0.9977

Theogid thiét khéngbi, = 0 ,cho thy rang gia ti t woc lugng bing 77.2982 (= 0.8812 /
0.0114) c6 y ndia rd rang ¥ mat thong kéd ca mac 5 hay 1 phn tram. Vi vAy X, anh
huang mdt cach co v ngia 1énY. Bang ANOVA dbi véi hdi qui (8.5.14)duoc cho trong
Bang 8.5.
Gia thiét raing cac ntu u c6 phan pbi chuin vagia thiét khdngbi, = 0 ta bét
rang
= 65898235

=5047494 (8.5.15)
11.08C

tuan theo phan @i F vsi 1 va 13 Hc tr do. Gia ti F nay rd rang cé y nga ti mac y
ngha théng trong. Vi \ay, nhr truée day, ta co th bac b gia thiét cho &ing by, = 0.
Nhanday, lru y ringt®= (77.2982f = 5975.012, ing wi gia tri F cia (8.5.15) i sai $
lam tron. Nheng két qua nay khong c6 gitang ngc nhién vi, nir d& néio Cheong 5,
theo cunggid thiét khdngva cung nic y ngha, binh plrong aia gia ti t voi n-2 bac tu
do hing Wi gia tri F wi 1 van-2 bic tr do.

Khi thuc hién hdi qui (8.5.14), ching ta gjisr ring ta quyt dinh thémXs vao md
hinh va thutugc hdi qui boi (8.2.2). Ta mén tra 1oi cac cau hi sau: (1) T nao ladéng
gop gia ing hay ladong goép biéné cua Xs biét ring X, da c6 trong mé hinh va né cé
quan & mot cach y ngtaddi vai Y ? (2)Pong gop giaing cé y nglia thdng ké khéng?
(3) Tiéu chiédn naodé thém cac léin vao mé hinh? Cac cavimay cé tk duoc tra 101 boi
ky thuat phan tich phong sai.bé thiy rd diéu nay, ta hay xaywhg Bang 8.6.Ddi véi vi
du bing $ cua ta, Bing 8.6 t thanh Bing 8.7.

BANG 8.5 .
Bang ANOVA cho hei qui (8.5.14)

Ngudn bién thien  SS df MSS

ESS (dcX,) 65898.235 1 65898.235

RSS 144.0340 13 11.080(

Téng dng 66042.2693 14
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BANG 8.6 ) ]
Bang ANOVA dé danh giaddéng gép gia fing aia cac bén

Nguén bién thién SS df MSS
ESS chdoX, Q=42> % 1 %
ESS do thénx Q,=Q,-Q 1 Q.

1
ESS do 6 X, vaXs Q= ﬁz Z YiXy + ﬁsz YiXs 2 %

Q,
RSS Q=Q-Q, n-3 n-3
Téng dng Q=¥ n—1

Dé danh giaddng gopgia tang cia Xs sau khi thra ntin déng gop éaX,, tadit:
F = Q, /df
Q,/df
ESSmei— ES& /56 cac bién hdi qui doc 1ap mdi

~ RSSmoil df (= n—s6 céc thong s& trong md hinh m&i )

Q11
Q, /12

cho vi du cla ching ta (8.5.16)

trongdé ESSy = ESS @éa md hinh mii (nghia 1a sau khi thém &m hoi qui doc lap moi=
Qs), ESS: = ESS éa md hinh @ (= Q) va RS$=RSS @éa mé hinh mi (nghia la sau
khi luu y rang tt ca cac bén hoi qui doc lap = Q).

Déi véi vi du minh hpa aia ta, ta thutuoc:

_ 66.865/1
77.1693/12 (8.5.17)
=10.3973

BANG 8.7
Bang ANOVA cho vi da minh hoa: Phép phan tich gia #ng.

Ngudn bién thién SS df WSS
ESS chidoX; Q1 = 65898.2353 1 65898.2353
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ESS do thénX; Q. = 66.8647 1 66.864
ESS do thénX; vaXs Q; = 65965.1000 2 32982.5500

RSS Q=77.1693 12 6.4302
Téng ®ng Q = 66042.2693 14

Bay gi, theo ga thiét thdng throng & qui ludt chuiin cia u, vagia thiét khdng
cho #ing bs = 0, n6 ¢ th cho thy rang F caa béu thrc (8.5.16) tuan theo phan §HF
véi 1 va 12 lc tr do. Tir bang F, rd rang gia irF baing 10.3973 la c6 y nd# ngoai nic
y ngha 1 %, gia trp la 0.0073.

Nhanday, t so F cua (8.5.16) c6 thiduoc viét lai khi ta ch sir dung cac gia iIrR?
, nhr ta da lam trong (8.5.13). Nhbai #p (8.2)da ch 16, ty s F cua (8.5.16) tong
duong Wi ty s F sauday -

_ (Rvsi "on)/ df
@- F?é]éi)/df
~ (R2,; — RZ)/ S0 cé&c bén hoi qui doc lap moi
- R2,)/df (=n - cac thdngs trong md hinh i)

(8.5.18)

Ty s F nay ding tuan theo phan phF vai df tir s6 va miu s thich hyp, tronging 1a 1
va 12 trong vi d trén.

Pdi véi vi du cia ta, RPms = 0.9988 [itr (8.2.2)] vaR’y =0.9978 [tr (8.5.14)]. Vi
vay:

_ (0.9988-0.9979/1
(1-0.9988)/12
=10.3978 (8.5.19)

ciing ¢in king Wi gia tri caa F cua (8.5.17), nggi trir ddi véi sai $ do Xip xi.

Do d6, dra trén kém dinh F, ta c6 tl bac b gia thiét khéngva Kt luan rang viéc
bd sungXs vao mo hinh lamiang mt cach y ngta ESS, vait dé ci gia ti R% Vi vay
bién xu hréng X3 can dugc thém vao mé hinh.

Nhac lai 1a trong (8.2.2) ta thduoc gi ti t bing 3.2246 chohisd cua Xs theo H)

: bs = 0. Bay gb t*= 3. 2246% = 10.3980 = gia trF da cho trong (8.5. 17)di cac sai é
do lam tron. Nirng ket qua nayda duoc dr béao tege do ding lién quan #n gita F vat®
nhu da leu y tege day.

Khi ndo thi Thém Bién Méi. Qui trinh kém dinh F viraduoc trinh bay cungap phrong
phap chinh thc cho quyt dinh c6 nén thém bn vao mé hinh & qui hay khéng. Cac
nha nghién €u theong xuyén phi déi mat véi céng tac fra cton tir mot s6 md hinh anh
tranhlién quan dén bién phu thugc giong nhau nhung Wi cac bén giai thich khac

' Sy tuan theo Kim dinh F la trong hop dic biét cia kiém dinh F khai quat lin da cho trong (8.7.9) hay
la (8.7.10) trong Pin 8.7.
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nhau. Nix mot van dé caa sr lva chon dic biét (do rén tang ly thuyét caa phép phan tich
thuong ft yéu) cac nha nghiénae thedng clon mé hinh nao cé giditR? da hiéu chinh
cao nlit. Do d6, réu viéc dua thém bin ma ting R? thi né § dugc giit trong mé hinh
mic du né khéng lam gn RSS not cachdang K theo am nhan thdng ké. Khido, cau
hoi tré thanh: khi nao thiR? hiéu chinh $ taing? N6 c6 th cho tHy ring R? ¢ tang néu
gia tri t cia hé 6 cia bién msi bé sung c6 tituyét doi lén hon 1, trongdé gia ti t duoc
tinh theo gi thiét cho #ing gia ti tong thé cua he sd da noi l1a 0 (ngta & gia ti t tinh tr
(5.3.2) theo di thiét cho #ing gia ti b = 0Y2 Tiéu chun trén ding co tit dugc phéat béu
theo cach khacR? s¢ tang Wi sy bé sung @a bién gigi thich thém vao du gia tri F (=
t?) cua bién d6 wurot qué 1

Ap dung tiéu chén trén, bén xu hréng Xs cia ta \bi gia tri t = 3.2246 hay la gia
tri F=10.3973&lam ting R? , vadung nhr vay, khi X3 dugc thém vao mé hinhR?
ting tir 0.9977 lén 0.998®uong nhiénXs try thanh cé y ngia thbng ké.

Khi nao Thém Nhom cac Bén. Ta c6 tlé phat trén qui ic twong tir cho quyt dinh viéc
bo sung (hay la &ddi) mot nhém céac lin tir md hinh hay khéng? Cautidi da ré rang
(8.5.18) :Néu viéc bo sung (hay b bét) mgt nhém céac kin déi véi md hinh cho gia ir F
lén (hay nl) hon 1, R ¢ tang (hay gim). Puong nhién, i (8.5.18), ngoi ta c6 tit dé
dang tim ra \ic bd sung (hay b bot ) mot nhém bén cé 1am ing (hay gim) mot cach
dang K nang lrc giai thich @ia md hinh Bi qui hay khéng.

8.6 KIEM DPINH SU'BANG NHAU
CUA HAI'H E SO HOI QUL

Gia s rang trong bi qui da bién:
Yi = by +b2Xoi + D3Xai +04X4; +u (8.6.1)

ta mubn kiém dinh cac gi thiét
Hobs=bs hay I63-bs) =0
H1:b3 = b4 hay bg - b4) #0 (862)

ngha 1a hai & sb 6 doc bz va b, la bing nhau.

Gid thiét khdng nhr vy rit quan tpng trong thrc €. Vi dy, xem (8.6.1)dai dién
ham nhu &u v¢ hang héa trondé Y = & luong hang hda yéuaa, X, = gia hang hoaxs
= thu nHip cia ngroi tiéu dung, vaX, = cia Gi cua ngroi tiéu dung.Gid thiét khong
trong tirong hop nay la k& 6 thu nkip cia aia Gii [a nhr nhau. Hay 13, éu Y; va cacX
duoc biéu thi & dang logarit,gia thiét khéngtrong (8.6.2) ng y rang cac co gidndthu
nhap va @a cii trong tiéu dung nin nhau (Vi sao?)

Lam thé naodé kiém dinh gid thiét khéngnay? Theo céc githiét ¢d dién, nd co
thé cho thiy rang

12pé c6 din chrng, xem Dennis J. AigneBasic Econometricrentice Hall, Englewood Clifts, New
Jersey, 1971 trang 91-92.

Damodar N. Gujarati 16 Bién dch: Bing Tam
Hiéu dinh: Cao Hao Thi



Chuong trinh giing cay kinh # Fulbright Céc plwong phapdinh lrong Kinh t & lugng co & - 3¢ ed.
Bai doc Ch 8: Phép phan tichdnqui da bién:
Van de suy luin

t= (ﬁs _ﬁ42_ (:8,\3 _184) (8.6.3)
sef3; - B,

tuan theo phan @it véi n-4 hic tr do vi (8.6.1) 1a md hinhdm bién, hay la khai quéat
hon, Wi n-k bac tr do df, trongdé k la Iuong Hng @ng cac thdng&usc lugng,

bao @m ci s6 hang hing $.. Pai luong sew3 ,6’4) duoc tinh tr céng thirc quen thac
sau (xem P luc thing kédé biét thém chi tét).

se(B, - B,) =var(B,) +var(B,) - 2cov(B,, B,) (8.6.4)

Néu ta ti gia thiét khongva bidu thic déi véi se(B;- B,) vao (8.6.3) , irthéng
ké kiém dinh aia ta to thanh

/33 :34 (8.6.5)
\/V&r(ﬁ3)+var(ﬁ4) 2cov(B,, B,)

Bay giv qui trinh kém dinh bao gm nhing hrdc sau:

1. Uéc lugng B, va fB,. Bat ky chrong trinh vi tinh chan nao nlr SAS, SPSS, hay la
SHAZAM déu c6 the lamduoc diéu nay.

2. Hau hét cac clrong tinh vi tinh chéin déu quen tinh cac plong sai vatong phmng
sai dia cac thong Budc lugng™® Tir cacudc luong nay, sai & chuan trong nmiu £
cua (8.6.5) co thtinhdugc & dang.

3. Timtysdt tr (8.6.5) . Lru y gia thiét khéngtrong tirong hop nay 1a Bs- B) = 0

4. Néu bién t tinhduoc tir (8.6.5) wrot quéa gia trtéi han't tai mirc y ngha da dat doi
Vvé6i bac tr do dfda cho, thi bn co6 tié bac b gid thiet khéng néu khéng, lan khéng
thé bac b nd. Mot cach khéc, éu gia ti p cua ti thng két tir (8.6.5) ladu thap,
nguoi ta cé tie bac B gia thiét khong

Vidu 8.2: Ham Chi phi Bic Ba Sra déi.

Nhéc lai ham chi phi dng @ng bic bada tinh¢ phin 7.11,dé thuan tién duoc tién hanh 4i
nhu sau:

Y, =1417667+63.4777X, —12.9615X? + 0.9396X?
se = (6.3753)  (4.7786) (0.9857) (0.0591) (7.11.6)
cov(B,, B,) = —0.0576 R? = 0.9983

trongdd Y Ia tng chi phiX 1a sin lugng, cac & trong ngdc don la cac saidchuan.
Gia sir ta muwn kiém dinh gia thiét cho ting cac & sb cua $ hang X* vaX® trong ham chi
phi Wic ba la nlr nhau, ngta la bs= b, hay la bs - by)= 0. Trong i qui (7.11.6) ta céat ca

' Dang biéu thi Pai s cho cong tic ddng phrong sai itdugc ndidén. Chrong 9 cung ap biéu thirc gon
Vé ng, tuy nhién& dung drdi dang ma tén.
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san luong cin thiét dé tién hanh kém dinh t tir (8.6.5). Cac ¢ ché thuc t 3 nhr sau:
183 184
\/var(ﬂ3)+var(/34) 2cov(B,. B,)
_ -12.9615-0.9396
| (0.9867)2 + (0.0599) - 2(-0576
_ -139011

T 1.0442
= -13.3130 (8.6.6)

Ban doc cO the kiém tra &ing Wi 6 bac tr do (Vi sa0?), gia tquan satt vuot quéa gia tr
t¢i han t thAm chi i micy ngha 0.002 (hay la 0.2%) (@i dinh hai phla) giairp thi ac
nho, 1a 0.000006. Dao, ta co th bac I gia thiét cho &ing cac i 5 caa X* vaX® trong ham
chi phi tic ba ladong nhit.

8.7. CAC BINH PHUONG TOI THI EU CO GIOI HAN:
KI EM PINH CAC GI Gl HAN PANG THUC TUYEN TiNH.

C6 nhing trrong hop ma Iy thugt Kinh té c6 the goi ¥ rang cac k <5 trong mo hinh bi
qui thoa mén vai gii han dang thrc tuyén tinh.bé minh hpa, ta xét hamas xuat Cobb-
Douglas:

Y = BXEXoe" (7.10.1) = (8.7.1)

trongdd Y = sin luong, X = nhap lwong laodong, Xs = nhap lugng von. Viét dudi dang
logarit, phrong trinh t6 thanh:

InY; = bg+bslnXyi +bslnXsi + u; (872)

trongdd by = Inbl; i "
’ Bay giy, nu sinh bi khdngdoi theo qui mo (thayidi theo § ¢ trong @n lugng
doi véi thay doi theo ¥ 1€ trong nlip luong), ly thuyét Kinh € da gyi y rang:

b, +b;=1 (8.7.3)

la vi du V& gi¢i han dang thic tuyén tink, "
Lam thé nao ngoi ta co ti¢ biet rang c6 sinh¢i khdngdoi theo qui md, ndia 1a
khi nao thi gbi han (8.7.3) lating? C6 hai plnong phép.

Phwong phéap kiém dinh t.

Qui trinhdon gian nHit la uéc luong (8.7.2) Bing cach théng tdng, khong én dé y dén
gidi han (8.7.3). Qué trinh nay c6 témida hoi qui khong giéi han, hay lahdi qui
khong rang budc. Khi c6 b, vabs uéc luong (cho la bi phuong phap binh pl’nng i
thiéu théng thrdng), kiém dinh gi thiét hay gii han c6é ti¢ dugc thyc hién boi kiém dinh
t caa (8.6.3), nhr sau:

 Néu ta co b, +bs < 1, trong quan nayia co tit 1a vi di vé gisi han bit ding thic tuyén tinh.Dé gir ding
cac goi han nay, ngoi ta cn gr dung cac K thuat 1ap trinh toén.
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t= (,éz +Ié32 _(ﬁ’\z +183)
s, + B;)
(B,+B:)-1
"~ Nar@,) +var ) + 2covB, )

(8.7.4)

trongdé (bx+bs) = 1 theogia thiét khongva trongdd mbu b la sai § chuin cia (B3, + 3,)
. Saudo, theo nix phan 8.6, ru gia ti t tinhduoc tir (8.7.4) wot qua ti han dia t tai
mirc ¥y ngha da chypn thi ta bac & gia thiét vé sinh bi khéngdoi theo qui mé; ngoc lai,
ta khdng bac dndduoc.

Phwong phéap kiém dinh F: Cac Binh phwong toi thiéu Giéi han

Kiém dinh to trén la ndt kiéu kiém tra khi s viéc da i vi ta & tim xem gbi han tuyén
tinh cédugc thba man hay khéng sau kiid voc wong i qui “khéng gisi han”. Cach
tinh tnrc tiép c6 the két hop gisi han (8.7.3) vao qua trinhée lwong ngay i dau. Trong
vi du hién thoi, qua trinh nay c6 thduoc thee hien & dang. Tr (8.7.3) ta thy rang:

b, =1-bs (8.7.5)
hay la
b=1-b (8.7.6)

Do d6, s dung mbt trong caadang thic trén, ta c6 thloai trir mt trong cac B
b trong (8.7.2) varéc luong phrong trinh Kt qua. Vi vay, néu ta st dung (8.7.5), ta cO
thé viét ham @n xuit Cobb-Douglas nhsau:

InY; = by + (1- b3)|ﬂX2i + balnX3 + y;
= o + InXzi + b3 (INX3; —INXz) + u;
hay 1

(InY. —InX2i) =ho+ b3(InX3i - |nX2i) + U; (877)
hay la
IN(Yi/Xzi) = bo + baIn(Xs; /Xzi) + u; (8.7.8)

trongdoé (Y; / Xz) =ty sd san lugng / laodong va Ksi / Xoi) = ty b von /laodong, cacdai
lwong quan tsng l6n @ kinh €.

Luu y: phrong trinh nguyén tiy (8.7.2)dé dwoc bien doi nhu thé nao. Mot khi ta
udc lugng bz tur (8.7.7) hay la (8.7.8)p, c6 thé dugc woc lrong tr quan & (8.7.5). Ging
can noi thém, qué trinh nay $ao dam ring Hng aia cac k sd woc lugng asa hai nfap
luong € bing 1. Qua trinh naguoc vach ro ¢ (8.7. 7) hay (8.7.8jugc biét dén nhr cac
binh phwong t6i thiéu gi6éi han (RLS). Qua trinh nay co thduoc khai quat héa cho cac
mo hinh clva $ Iuong kit ky cac bén giai thich nhéu hon mot gisi han ding thic tuyén
tinh. Sr khai quat nay co thtim thiy ¢ Theil® . (Xem kiém dinh F khéai quéats dudi

!5 Henry Theil Principles of EconometriggNguyén Iy @a kinh € lugng) John Wiley & Sons, New york,
1971, trang 43 - 45
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day).

Ta c6 e so sanh cacdh qui binh phrong i thieu gisi han va khong gii han
nhu thé nao? NGi cach khac, ta lam séobict rang, vi di nhu, giéi han (8.7.3) ladung?
Cau i nay co tit dugc kiem dinh king cach 4pehg kiém dinh F nhx sau. Ta xem:

> 0%; =RSS aa hvi qui khong gbi han (8.7.2)

> (% =RSS @a hi qui gisi han (8.7.7)
m = sn lugng cac ghi han tuyén tinh (1a 1 trong vi@dang xét)
k= 3) lugng céac théngdtrong ki qui khéng géi han

n = $ luong cac quan sat.
Thi,

_ (RSS -RS$,)/m
RSS, /(n-k)
~(Q 0 — D GGR)/m
ZGLZJR /(n - k)

(8.7.9)

tuan theo phan ;@In F voi m, (n-k) bac tw do (Lwu y UR vaR dai dién trong tng cho
khong gbi han va gisi han).
Kiém dinh F trénday ding c6 tt¢ biéu thi theoR? nhr sau:

(- R /(n=K) -

trongdé R2,va R2 tuongung la céc gia trR? thudugc tir cac Bi qui khdng géi han va
c6 gibi han, ngha | tr cac i qui (8.7.2) va (8.7.7). & luu y ring:

Rir 2 RS (8.7.11)
ZUUR—ZU (8.7.12)

Trong bai p 8.4 lan & dugc duoc yéu @u danh gia phat B nay.
Lwu y dic bigt: Khi sir dung (8.7.10), ta nlrang réu bién phy thugc trong cac md hinh
gisi han va khéng gii han 1a khéng ghng nhau,R’, va R3 khong tf¢ so sanh trc tiép
dugc. Trong tuong hop d6, hdy & dung qui trinh mé4 & Cheong 7 dé tra lai kha nang
so sanh cho hai gi& ®® (Xem vi di 8.3 dr6i day).

Ciing én duoc bd sung &ng tadd duoc luu y dé dirng qué nhn manh R% cach &
dung né trong (8.7.10) ¢Hé cho tén loi trong trrong hop cac gia irRSS khéng coas .

va

Vi du 8.3: Ham gn xuat Cobb-Douglasbéi véi
Khu vec Nong nghép Pai loan
cho nhirng nam 1958 — 1972.

Biang cach minh ba cho niing diéu thio luan & trén, cho phép ching tdi thamakohdi liéu
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trong Bing 7.3 va hamam xuat két qua Cobb- Douglasia cho trong (7.10.4pay la i qui
khong gdi han vi khong co gii han naodugc 4n dinh cho céc thongos Bay gb gia s rang
ta mubn dit gigi han b, +bs= 1, ngha la sinh ¢i khdngddi theo qui mé trong khuwc Néng
nghiép Pai loan, cho chu kthoi gian ¢4 néu. Khidat gisi han nay, taudc heong i qui
(8.7.8), ta c6 & qua sau:

—_—
ING/Xo) = 1.7086 + 0.61298 IK§/X5)
(0.4159) (0.0933) (8.7.13)

R =0.7685
R?=0.7507

trongdo céc § trong ngdc don la cac said&chuin uéc huong.

Lweu . Cac gia tr R cua hoi qui khdng géi han (7.10.4) va (8.7.13) khongélso sanh
tryc tiép dwoc vi bién phy thudc trong hai mé hinh khéngdig nhau. Bng cach & dung
phuong phap so sanh 2 gid B da thio luan trong plin 7.6, ta thutwoc gia ti R 1a 0.8489
cho md hinh (8.7.13), bayigné d& c6 i duoc so sanh & gia tri RZ 1a 0.8890 6a hbi qui
khéng gbi han (7.10.4).

T hoi qui khéng gbi han (7.10.4), ta thuduoc RjR khéng gbi han c6 gia ti 1a
0.8890 trong khi & qui gisi han (8.7.13) cho Ré gi¢i han la 0.8489. Daio, ta $ dung

dugc kiém dinh F trong (8.7.10)i¢ kiém dinh tinh héu lyc cia gia thiét vé sinh bi khong
d6i theo qui méda apdat [Eén ham &n xuat.
_ (Rk-RR)/m
(L-R%)/(n=k)
_ (0.8890-0.8489 /1
~ (1-0.8890)/12
_ 0.0401

0.0092
— 4358 (8.7.14)

c6 phan phi F tronging Wi 1 va 12 Kc tr do. Tir bang F ta thiy ring Foof(1,12) = 4.75
nhung Fo 10 (1,12) = 3.18. Ndia la gid tt F quan sét 4.3587 khong cé y fighai mac 5 %
nhung c6 y ngita ti mac 10%. Nbu ta quyét dinh git mic y nghia 5%, thi gia ir F quan séat
khong c6 y ngfta, diéu d6 ng y ring ta c6 th chip nhin gia thiét sinh bi khéngdoi theo qui
mé trong vung Nong ngép Pai loan cho thi ky 1958 — 1972; gi4 trsinh bi theo qui mo
duoc quan st |a 1.988% thiy trong ki qui (7.10. .4) khdng khac &i so \6i 1vé thong ké Vi
du nay minh ba vi saadiéu thiét yéu la ngroi ta @én xem xét kim dinh chinh tlﬁng dbi voi
cac gh thiét va khong chdya vao cac &isH uéc lwong. Vi di nay ding nhic ta &ng ta nén
xacdinh mic y ngha tarée khi thre sy kiém dinh gi thiét théng ké va khéng am né sau khi
hdi qui da duoc udce hrong. Nhr dd hru y trong ndt s truong hop, ©t hon 1a ta néntinh gia
tri p tir théng kéudce lugng, trong vi d naydai luong dé 1a 0.0588. Vi §y gia ti F quan
sat 4.3587 la c6 y nigntai muc xap xi 0.06.

Nhanday, hay thy rang k& s do doc woc lwong 0.61298 1383, va dodd, tir phrong

trinh (8.7.5), ta c6 thtinh & dang gia tr 3, 14 0.38702. Ninda leu ¥, Bng @ia b s5 nay
duoc bao dam king 1.
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Kiém dinh F Khai quét.’®

Klem dinh F da cho trong (8.7.10) hay la phémig duong Wi no trong (8.7.9) cung
cap phmng phéap chungdé kiém dinh gi thiét vé mot hay nhéu théng 8 caa md hinh Bi
qui k bién

Y = by + boXo + bsXg + ... +bXyi +U; (8.7.15)

~ Kiémdinh F cia (8.5.16) hay kim dinh t cua (8.6.3) @ng la cach apuhg chi
tiet caa (8.7.10). Vi gy, cac ga thiet nhur la:

Ho: b2 = b3 (8.7.16)

Ho:bs+ ba+ bs = 3 (8.7.17)

lién quandén mot vai gisi han tuyén tinh theo cac thdngdsua md hinhk bien, hay céac
gid thiét nhu 1a

Ho: bs=bs-bs=bs=0 (8.7.18)

ngu YV ring vai bén hoi qui doc 1ap  khdng c6 trong mé hinhattca cé thé duoc kiém
dinh i kiém dinh F caa biéu thic (8.7.10).

T cac Bi dung thio ludn trong Pln 8.5 va 8.7, in doc hay lru ¥ ring chén
lugc chung @a kiém dinh F nhr sau: ¢6 it md hinh én hon, mét md hinhkhdng rang
bugc (8.7.15), thi @ng c6 ndt md hinh nb hon, m6 hinh géi han hay la mé hinh rang
bugc, dugc tinh tr mé hinh &n hon king cach tiét tiéu mt vai bién trongdo vi dy,
(8.7.18), hay la ing cachdat vai gioi han tuyén tinh 1&n nét hay nhéu hon cac 8 s cua
mo& hinh &n hon, vi di, (8.7.16) hay (8.7.17).

Saudo. ta lam cho cac md hinh rangdowa khéng rang k¢ thich kyp voi dir
liéu va thuduoc cac B s xacdinh tronging, @i la R3, vaR? .Taku y : kic ty do
trong mé hinh khéng rang o ( =n-k) va ding leu y bic ty do trong mé hinh rang ba
(=m), mla & lugng gisi han tuyén tinh [vi dy, 1a 1 trong (8.7.6) hay (8.7.18) ], hay & s
lugng cac bin hdi qui doc 1ap da ki bo di tir mé hinh [vi ¢, m = 4 réu (8.7.18) lailng, vi
4 bién Moi qui doc lap da duoc gia thiét 1a khong cd trong mo hinh]. Sao, ta tinh ¢ s
F nhr d& cH trong (8.7.10) vatsdung Qui tic Quyét dinh nay: Nu F tinhduwoc weot
qua R, (m, n-k), trong?é F, (m, n-k) 12 F & han tzi mizc y nghia a, ta bac b gia thiét
khéng , ngoc lai, ta khdng bac 6 no.

Ta hay minh ha:

Vi du 8.4: Nhu diu vé Ga & My, nam 1960 — 1982Trong bai &p 7.2.3, trong & c4c \in
dé khac fan d& duoc yéu du xem xét ham nhuia sauday & ga:

In Y= b1+ bz In Xort+ b3|n Kap + b4|n Xat+ b5|n Xsi+ U (8719)

trongdd Y = mac sr dung ga binh quan chodnngudi, don vi can AnhX; = thu nfép thuc t kha
dung binh quan cho dhngudi, tinh king $,X; = gid band thuc t€ 1 can Anh ga, tinhimg xu,

*® Néu ngroi ta sr dung phrong phap thich ¢p ti dadéi véi cacusc luong, thi kém dinh trong tr véi n6
da thio luan tom &t lakiém dinh ty ty 1€ thich hgp, n6 ch dugc nhic sy qua va daid, daduoc thio luan
trong Plu luc cia Chrong. Bé biét thém xin xem Theil,op. cit., trang 179 — 184.
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X, = gia ban ¢ thyc t 1 can Anh tit heo, tinh bng xu, vaXs = gid band thyc # 1 can Anh tit
bo, tinh kng xu.

Trong md hinh nayh, , bs, b, vabs tronging 1a cac B sd co gidn thu niip, gia tht ga,
gia chéo (tit heo), va gia chéo (ihbo). (Vi sao?). Theo ly théyKinh té,

b, >0
b;< O
b,> O, réu ga va heo la caars prim canh tranh
<0, U ga va heo la caars phim bo tro
=0, Bu ga va heo la caars phim khéng lién quan (8.7.20)
bs > 0, réu ga va bo la caas prim aanh tranh
<0, U ga va bo 1a caas phim bd trg
=0, U ga va bo 1a cacis phim khong lién quan

~ Gia sir ring ¢ aid6 cho &ng ga, bo, heo 1a cadrs phim khong lién quan, vichcam
thay muc tiéu thu ga khdng banh hrong boi gia thit bo va heo. Nén gon hon,

Ho : b4 = b5 =0 (8721)
Do d6 hdi qui rang bc tre thanh:

|nYt = bl ¥ bz InXZt + b3 Inx::,t + U; (8722)

Puong nhién plrong trinh (8.7.19) ladi qui khdng rang béc.
Sir dyng dr liéu da cho trong baip 7.23, ta thdtwgc nhr sau:

Hoi qui khdng rang bac

—_—
InY; = 2.1898 + 0.3425 M- 0.5046 X5 + 0.1485 liXy + 0.0911 IiXs,

(0.1557) (0.0883) (0.1109) (0.0997) (0.1D0
R, =0.9823 (8.7.23)
Hai qui rang buc._
InY; = 2.0328 + 0.4515 My, - 0.3772 X5, (8.7.24)
(0.1162) (0.0247) (0.0635)
R2 = 0.9801

trongdé cac 8 trong ngdc don la cac sai&chuin woc heong. Lieu ¥ cac gid tr R cua (8.7.23)
va (8.7.24) c6 thso sanhiugc vi bién phu thupc trong hai mé hinh nay gig nhau
Bay giv ty s F dé kiém dinh gi thiét (8.7.1) Ia:

F = (RSR B RFZz)/m
(- Ri)/(n—k)

(8.7.10)

Gia ti mtrong tuong hop nay la 2, vi ¢6 hai @i han lién quan bs= 0 vabs= 0. Bac tu
do miu &, (n-K) 12 18, vin=23,k=5 (5 I¢  b).
Dodoty b F la
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_ (0.9823-0.9807) /2

(L-0.9823)/18
=1.1224 (8.7.25)
c6 phan pbi F véi 2 va 18 Bc ty do.

Tai mic 5%, r6 rang giairF nay khong c6 y ngh trbng ké Fos(2,18) = 3.55].
Giati p la 0.3472. Do, khéng cé ly daié bac b gid thiét khong— nhu au V& ga
khéng phr thusc vao gia tit heo va bo. N#n gon hon, ta c6 th chip nhan hoi qui rang
budc (8.7.24) nhx dai dién cho ham nhuau déi véi ga.

Luu y ring ham nhu &u thoa man cac k vong kinh € tién nghém, ma trongio
d6 co gian @a gia tht ga 1a Am va co gidrévthu nHip 1a drong. Tuy nhiénié co gidn gia
udce luong, tinh theo gia trtuyét doi, nho hon 1 V& mit thdng k&, ng y raing nhu éu vé
ga la khong co gian theo gia (Vi sao?jing iy, mac du c6 gia frduong, co gién theo
thu nHip cing nko hon 1 ¥ mit théng k&, né gi y rang ga khong pii 1a hang hoa cao
cap; theo quixdc, hang héatugc coi 1a cao &p néu do co gidn theo thu rip cia ching
[6n hon 1.

8.8. SO SANH HAI HOI QUI: KI EM DPINH PQ ON PINH CAU TRUC CUA CAC
MO HINH H 01 QUI

Bang 8.8 cho  liéu v& mirc tiét kiém ca nhan va thu ép ca nhans Vuong gqubc Anh
trong thvi ky 1946 — 1963.

Gia sir ring ta mén tim xem ntec tiét kiém ca nhan&bién d6i nhu thé nao trong
tuong quan %i thu nhip ca nhan, ngh |1a ta mdn uéc luong ham tét kiém. Nhin thoang
qua, dt liéu da cho trong Bng 8.8 cti rd dudng bién d6i caa mrc tiét kim cé nhan trong
trong quan i thu nhap ¢ thoi ky 1946 — 1954, i ky ngay sau Ckn tranh TI& giéi Il
(goi 1 thoi ky Tai thiét), hinh nir khac \6i thoi ky 1955 — 1963 (g 1a thoi ky Hau Tai
thiét). Bé biéu dién n6 king cach khac, hamétikiem da tri quasy thaydsi cau tric gitra
2 thoi ky, ngha la cac thongdscia ham tt kiem da thaydoi.

BANG 8.8 ) )
Dir ligu muc tiet kiém va thu nhap, Vwoeng quoc Anh,
1946 — 1963 ( tiu bing Anh)

Thoi ky 1:11946-1954 Tétkiém Thunhap Thoiky 11:1955-1963 Tiétkiém  Thu nhap

1946 0.36 8.8 1955 0.59 155
1947 0.21 9.4 1956 0.90 16.7
194¢ 0.0¢ 10.C 1957 0.9¢ 17.7
1949 0.20 10.6 1958 0.82 18.6
1950 0.10 11.0 1959 1.04 19.7
1951 0.1Z 11.€ 196( 1.5¢ 211
1952 0.41 12.7 1961 1.94 22.8
1953 0.50 135 1962 1.75 23.9
195/ 0.4: 14.c 196: 1.9¢ 25.2

Ngwn: Van phong Tlang ké Trungrong, Vong quéc Anh.

Damodar N. Gujarati 24 Bién dch: Bing Tam
Hiéu dinh: Cao Hao Thi



Chuong trinh giing cay kinh # Fulbright Céc plwong phapdinh lrong Kinh t & lugng co & - 3¢ ed.
Bai doc Ch 8: Phép phan tichdnqui da bién:
Van de suy luin

Dé thiy dugc ar thayddi nay c6 thre & hay khéng, ta hay gisir ring cac ham ék
kiém cho hai k c6 cing nhr sau :

Thoi ky Tai thiét Y, = o+ ao% + Uy (8.8.1)
t=1,2,..,n
Thoi ky Hgu Tai thiet Yy = by + box + Uy (8.8.2)
t=1,2,..,n

trongdoé Y la tiét kiem céa nhanX la thu nfap ca nhan , cae la cac 6 hang nhéu trong
hai phrong trinh, van; van, [a $ luong cac ‘quan sat trong habttky. Luu y ring cac 8
lwong cac quan sat trong habttky c6 thé gibng nhau hac khac nhau.

Bay giv sy thayddi cé thé c6 nghia 1a hai tungto goc khac nhau, hay 1a hag lsd
d6 dbc khac nhau, hay l&dungdé goc va i sb d6 doc déu khac nhau, hay larsét hop
cia cac thdongd Puong nhién, Bu khdng c6 thaydi ciu tric (nghia la tinhon dinh diu
tric), ta co th két hop tit ca n; van, quan sat va tim ngay ham tiééi nhr 1a:

Y= A+ X + U (8.8.3)

Ta lam ti¢ ndodé xacdinh co thayddi ciu tric trong nbi twong quan @t kiém — thu
nhap giira hai thvi ky hay khéng? Kim dinh throng duoc st dung plo bién dé tra 1o cau
hoi nay dugc biét nhue 1akiém dinh Chow, mang tén Gregory Chdlymic di né chdon
gian la kiém dinh F d thao luan trudc day.

Céc gh thiét nén tang aia kiém dinh  Chow 1a hai rt:

(@) we IN(0,0°) va u IN(06°)

nghia Ia hai § hang sai § déu phan phi chuin wi phuong saic” giéng nhau (phiong
sai codieu kién khdngdoi), va )
(b) wvauy dugc phén phi doc lap ®

Vi cé&c gh thiét nay, kém dinh Chow tén hanh nix sau:

Budc |1 Két hop tit ca ny vanz quan sét, tardc lugng (8.8.3) va timiugc tong

binh phrong aia céac phn dr cia né (RSS), g la S voi bac tr do df =
(m+ny-k), trongdo k 1a $ céc thdng & udc lugng, trong tedng hop nay 1a
2.

Buwoc Il:  Udc lwong (8.8.1) va (8.8.2) riéngdtiva tim RSS&a ching, gila S, S
véi bac tr do df =(n;-k) va (n-k) twong tng. Gong haidai lwvong RSS nay,
Qi laS =S, + S3 voi bac tu do df=(n;+n,-2K)

Buéc lll:  Tim S=S5-§

17 Gregory C. Chow, “ Tests of Equality between SefsCoefficients in Two Linear Regressions,”.
Econometria, (Kiém dinh sr bing nhau gia cac dp hé sb trong hai bi qui tuyén tinh, Kinh € luong), Ban
28, $ 3, 1960, trang 591 — 605.

8 Trong Chrong 11, @ phrong sai cadidu kien khongddi, ta  chi ra 1am cach nao ngi ta biét hai (hay
nhiéu hon) phrong sai cé ging nhau hay khéng. Kin dinh Chowda duoc bién déi d¢é chi ydén phrong
sai dia sai  thayddi. Xem W.A. Jayatissa, “Tests of Equality betweatsSof Coefficents in Two Linear
Regressions When Disturbance Variances Are UnegHatinometica(Kiém dinh sr bing nhau gia cac
tap hé sb trong hai i qui tuyén tinh khi phrong sai @a nhéu khéng Bing nhau, Kinhé& lugng) Tap 45,
1977, trang 1291-1292.
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Bai doc

S. /K
'S, /(n, +n, - 2K)
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Ch 8: Phép phan tichdnqui da bién:

Vdn dé suy luin

(8.8.4)

tuan theo phan ph F véi bac tr do df =(k, m+n,-2k). Néu F tinh duoc tir
(8.8.4) wrot qua gia tr F t6i han tai mac y nghia @ da clon, ta bac b gid
thiét rang cac bi quy (8.8.1) va (8.8.2) la dhg nhau, ngia 13, ta bac ®
gia thiét vé 6n dinh diu tric. Mbt cach khéc, @u gia ti p aia F tinh tr

(8.4.8) c6 gia irnho, ta bac b gia thiét khéngvé 6n dinh du trac.

Quay \& vi du cia ta, Kt qua 3 nhe sau: lru v ing, trong vid coatan; = n, = 9.

(0.1452) (0.0088)
t=(-7.4548)  (13.4316) r’=0.9185
§=0.5722
Thoi ky tai thiét 1946-1954

Y, =-0.2622 +  0.0478

(0.3054) (0.0266)
t=(-0.8719) (1.7700 rF =0.3092
,50.1396; df =7

Thoi ky hau tai thiét 1955-1963

(0.3576) (0.0175)
t=(-4.8948) (8.5749) r’>=0.9131

df =16

$=0.1931; df=7

$=(S+$%)=0.3327
S =(S—S)=0.2395

Bwérc I:
Y, =-1.0821 + 0.117%;
Bwérc Il
Y, =-1.7502 +  0.150%
Bwac IlI:
Bwac IV:

_ 0.2395/2

0.3327/14
=5.04

(8.8.5)

(8.8.6)

(8.8.7)

Néu a cb dinh ti mac 5 %, gia tr toi han Fp1,= 3.74. Va Vi gid ir F wéc
luong 5.04 wot qué gia trtoi han nay, ta co thbac Id gia thiét ring ham tét kiem trong

hai thoi ky trén la nlr nhau. R6 bn, gid tri p cia F quan sat [a 0.0224.

Néu ta chip nhin két luan cho &ng cac ham &t kiem trong hai thi ky 1a khac
nhau, thi 8 khac bét Ia do khac Hit trong céc gia trtungdo goc hay la cac giaithé sd
do doc, hay la @ hai? Tuy kém dinh Chow c6 th duoc lya chon dé tra o1 cac cau bi
nay, & Cheong W cac bén gia (xem Chrong 15) ta & trinh bay nét cach khac sodi

kiém dinh Chow, ma c6 thtra loi cho cac cau i mot cach @ dang lon.
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" 8.9 KIEM PINH DANG HAM H Ol QUY: SU' LUA CHQN GIUA CAC MO
HINH H Ol QUY TUY EN TiNH VA TUY EN TiNH LOGARIT

Sy lya chon gita md hinh &i qui tuyén tinh (bén hoi qui phu thuse 1a ham tugn tinh
cua bén hoi qui doc lap) hay 1a mé hinh &i qui tuyén tinh Idgarit (I6garit 6a bién hoi
qui phu thudc 1a ham éa céc ldgarit ¢a bién hoi qui doc Iap) la cau bi mudn thuy trong
phép phan tich trc nghém. Ta ¢ th st dung kiém dinh do Mackinnon, White va
Davidsondé ngh, cach kém dinh nay @i gon la phép kiém dinh MWD dé lya chon
gitta 2 md hinH.

DBé minh hpa phép Km dinh nay, gi thiét nhu sau:

Ho: M6 hinh tuyn tinh : Y 1a ham tugn tinh ¢ia cac bin hoi qui doc lap,

cacX.

Hy: M hinh tuyn tinh 16garit In Y Ia ham tugn tinh dia cac dgarit ¢a cac
bién hoi qui doc lap, cac 16garit 6a cac bin X.

trongdé, nhr thirong K, Ho vaH, bicu dién cacgia thiét khdngva gia thiét thay te.
Phép tir MWD bao @m cac roc sad’

Buéc I:  Udc lwong md hinh tugn tinh va tinh cac giditrY wdc luong. Goi chiing la

Yf(nghala Y).

Buwéc II: Udc lwong md linh 16garit tuén tinh \a tim cac gia i InY; goi ching a Irf
(nghHa la, InYj——

Bwoc lll: Tinh Z; = (InYf- Inf).

Buwac IV:  Hbi qui Y theo cacX va Z; tinh duoc tir budc 1. Bac b Ho néu hé s cua
Z1 ¢ y nghia thing ké Wi kiém dinh t théng throng.

Buwdc V: Tinh Z, = (dbi logarit aia Irf - Yf).

Buwéc VI:  Hbi qui 1garit @ia Y theo cac ldgaritia cacX va Z, Bac b H; néuhé sb
ciaZ, c6 y nghia thing ké i kiém dinh t théng throng.

Mic di kém dinh MWD c6 \é ric 1di, 16gic aia n6 ét don gian. Néu mé hinh tugn tinh
trong thrc & 1a mé hinhddng, bén Z; duoc xay ding c6 tit khdng é@n cé y nglia thong
ké trong xdc 1V, vi trong trong hpp dé céc gid trY uéc luong tir moé hinh tuén tinh va
cac gia tr d6 uoc lugng tr mo hinh tugn tinh l6garit (sau khia ly cac gia tr doi |6garit
dé so sanh) c6 thkhoéng khac @it nhau. Cac I8n luan nhr vay ciing tng ding ddi voéi

gia thiét thay tté H;.

" Ty chon.

193, Mackinnon, H. White, va R. Davidson. “Tests ¥todel Specification in the Presence of Alternativ
Hypothesis; Some Further Results”.(C&tnkidinh dic teng mé hinh trongishién dién cia cac gi thiét
thay tré; Mot vai két qua khéac, Bp chi kinh € luong) Journal of Econometricgap 21, 1983, trang 53 — 70.
Mot phép thir tuong tr dugc dua ra i A. K. Bera va C. M. Jarque “Model SpecificatiorsEs: A
Simultaneous Approach.” (Cacéki dinh dic treng mé hinh: Mt phrong phapddng thyi). Journal of
Econometricstap 20, 1982, trang 245 — 246.

20 Nosi dung nay da trén William H. Greene, EEEconometrics toolkit Version hin mém Kinh t luong,
Belport, New York, 1992, trang 245 — 246.
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Vidu 8.5: Nhu du vé hoa hong

Hay tham kko vi di 7.20 trongdé chiing t6i ghi thiéu dit liéu vé nhu du hoa long ¢ viing
thi tr Detroit trong ti ky qui Il nim 1971 — qui Il Bm 1975. \6i myc dich minh lva, ta §
xem xét nhu &u hoa Idng nhr 1a mjt ham ch cia gia hoa bng va gia ém chréng, va b
qua bén thu nkp déi voi thoi gian. Bay gb ta hdy xét cac mé hinh sdéy:

M® hinh tuyn tinh: Y= ot @Xort a5Xa+Uy (8.9.1)
M6 hinh tugn tinh [6garit: In Y, = by+ by InXotbs In Xs¢ + Uy (8.9.2)

trongdé Y la $ lugng hoa bng theodon vi ta, X, & gia $ trung binh éa hoa bng ($/ ta)
X3 1a gia $ trung binh @a ¢im chréng ( $ / ta). Mt tién nghém, a; va by duoc ky vong la cé
dau am.(Vi sa0?), vars vabs 1a diu drong (Vi sa0?). Ni tada biét, cac I s5 do doc trong
cac mo hinh twn tinh l6garit la cacdisd caadd co gian.

Céc Kt gua hoi qui 1a nhr sau:

Y, = 0.9734.2176 — 3782.198§ + 2815.2515 X
t = (3.3709 (-6.6069) (2.9712) (8.9.3)

F=21.84; R = 0.77096

INY, =9.2278- 1.7607 M+ 1.3398q
t= (16.2349) (-5.9044)  (2.5407) (8.9.4)

F=17.50;R =0.7292

Nhu cac Kt qua nay cho thy, ca hai mé hinh tu§n tinh va tugn tinh l6garit c6 & hoa hyp
tot v6i dit liéu: cac théng&cd diu ky vong va cac giairt vaRe cé y nghia thhng ke.

Duya trén kém dinh MWD, dé Iya chon gita hai mé hinhdau tién ta kém dinh g
thiét ring mo hinh thc Ia tuyn tinh. Sauwt6, l1am theo béc IV caa kiém dinh, thuduoc cac
hdi qui sau:

Y, = 9727.5685 - 3783.062, + 2817.715%K+ 85.123%,, (8.9.5)
t= (3.2178) (-6.3337  (2.8366) (0.0207)

F=13.44; R=0.7707

Vi hé $ cua Z; khong co y ngta thong ké, (gia tr p cia t woc lwong 1a 0.98) ta khong éh
bac B gia thiét ring mé hinh the la tuyén tinh.

Gia sir ta chugn doi co ciu, va cho ing mo hinh thrc 1a tuyén tinh 16garit. Lam theo
buéc VI cia kiém dinh MWD, ta thudugc cac Kt qua hdi qui sau:

TNY, = 9.1486 - 1.9699 IK, + 1.5891 I'Xs - 0.001Zy,
t=(17.0825) (-6.4189) (3.0728)  (-1.6612) (8.9.6)
E14.17; R=0.7798

Hé sb ciaZ, co y ngha thbng ké ai mirc khaing 12% (gia ir p 1a 0.1225) . Vi @y, ta c6
thé bac I gia thiét cho Bing md hinh thic 1a tuyén tinh I6garit 4i muc y ngha nay.Buong
nhién, u ngrdi ta dinh Vi vao mirc y nghia quiudc 1 hay 5% thi ngsi ta khdng th bac b
gia thiét cho &ing mé hinh thc 1a tuyén tinh 16garit. Nix vi du nay, trong mt tinh hibng da
cho, hoan toan c6 kiming ching ta khong ébac [ bit ci chi tiét nao.
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8.10. U BAO VOI HOI QUI PA BIEN

O Phin 5.10, chiing téda trinh bay, rat mé hinh Bi qui hai bén uéc luvgng co6 th duoc
s dung nhr thé ndododi véi (a) dy bao trung binh, ngh l1a dr bao nt diém dya trén
ham Bi qui tong thé (PRF) ding nhr (b) dy bao riéng kit, ngha la dr bao gia trrleng
biét cua Y, khi cho tudc gia ti caa bién hdi qui doc lap X = X ,trongdo, Xo 1a gia ti
bang $ d& xacdinh aia X.

Hoi qui da bién wéc luong ding c6 tht duoc s dung cho cac mc dich trong tr
va qui trinh thec hién & mdt sy mo rong khdng kho kin aia trong hop hai bén, ngai
trir cac codng thc uée luong phrong sai va said&chuin cia cac gia irdu bao [c6 th so
sanh i (5.10.2) va (5.10.6)t@ md hinh hai 6n] thinh thaing dugc dé cap va lam 6t
hon bang phrong phap ma éin da thio ludn & Cheong 9 (xem Phn 9.9).

DPé minh hpa céac o ché du bao trung binh va riéngd ta hay nfic lai hdi qui chi
tiéu tiéu dung ca nhamsc lugng trdc day déi vai Hoa ky cho giaidoan 1956 — 1970.

Y, =53.1603 + 0.7268; + 2.7363s
(13.0261) (0.0487) (0.8486) (8.10.1)

R = 0.9988 =(8.2.2)

trongdd Y = chi tiéu tiéu dung ca nhaX; = thu nkp kha dung c& nhan sau tApvaXs =
XU hrorng thoi gian.
Y nhe tadd biét, 1a hamwoc lwong cia E(Y | X2, X3), nghia la trung binhtdng

cua Y khi biét X, vaXs. .
Bay g, ta gi sir rang dr liéu cho mm 1971 nlr sau :X; = 567 ¢ d6 la vaXs =
16.Dbat cac gié trnay vao (8.10.1), ta co:

(Yyg7{ X, =567, X, =16)

(8.10.2)
= 53,1603+ 0.7266567) + 2.7363X16) = 5089297

Vi vay, cho rim 1971, chi tiéu tiéu dung ca nhéang binh(PCE) vao khang 509 § do
la. Theo céac ly daa néus Phan 5.10, 509+ d6 la ding la gia tr du baoriéng biét cho
nam 1971,Y1971

Tuy nhién cac plong sai @a \?1971 va Y1971 khac bét nhau. Tr cac cong thc da

choé Chuong 9, c6 th dugc chi ra @ing:

var (Yyp, | X2, Xo) = 3.6580  va S¥[,,, | Xz, Xs) = 1.9126  (8.10.3)
var (Yior1| Xo, Xs) = 10.0887  va s&for1| Xz, X5) =3.1763  (8.10.4)

trong d0 val(Yin | X, X) dai dién cho E (Y1971-\?197l X2, Xa)>. Nhu ky vong

trudc,var(Yior) > var(Y,e,). (Vi sa0?)Luu . varYior 12 viét tit cia var(Y,e,, = Yor,) -

Theo céc gi thiét cia mo hinh 6 dién, va tép theo ®i dung thio luan & phan
5.10, chung ta c6 énthiét lap khaing tin @iy 100(1 -a) doi voi dyw bao trung bintnhu
sau
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[YA1971 - la2S€ (YA1971) < E (Yior) < YA1971 + ta/ZSe(YA1971) ] (8.10.5)

trong dé se(?lgn) cduoc tir (8.10.3) va trongtd, ngroi ta gia s ring dr bao nay da
trén cac gia frda cho @a X, va Xs doi véi nam 1971. @ng cén néi fing, qui trinh nix
the co the dugc lap lai doi véi gia tri bat ky nao khé(;iraxz vaXs,

Khoang tin dy teong duong thr 100(1 -a) doi vai dir bao riéng bét Yig711a

[Y1971 - t0/2se(Y1971) < Y1971 = Y1971 + o2 Se(Y197J)]

trongdoé selfio77) , 1 Viét tit cia seYio71- Y,o;,) duoc tinh tr (8.10.4).
Déi véi vi du minh hpa aia ching ta, 4n doc c6 tté kiém ching ring cac khang
tin cdy nay € nhu sau:

Dw bao trung binh:

5080297 — 2179(1[P126) < E(Yie7) < 508[0297 + 21179(1[0126)
ngha 13,
5047518< E(Yie77) < 513[0D868 (8.10.6)

Dw bao riéng bét:

5080297 — 21179(301763)< Yig71< 50809297 + 21179(301763)
50109988 < Yio< 515018412 (8.10.7)

Ghi nhs rang kic tr do dfddi véi gid tri t 1&(n-3) cho m6 hinh 3 B, (n-4) cho
mo hinh 4 kin, hay la §-K) cho mé hinlk bién.

"8.11 B) BA CAC KIEM PINH GIA THIET: CAC KI EM PINH TY LE THICH
HQP (LR), WALD (W), VA NHAN T U LAGRANGE (LM) #

Trong chrong nay va chong teéc, tada sr dung ng réi cac Kim dinh t, F va Chi-
binh phrong dé kiém dinh sr da dang aia cac di thiét trong trong hyp cac mo hinh &i
qui tuyén tinh (theo thongoe) Nhung mot khi d&di ra ngoai tl gisi hoi tién nghi @ia cac
mo hinh i qui tuyén tinh, ta &n (cac) plrong phapdé kiém dinh cac gi thiét; co th
lam nén cac mo hinrﬁhqui, c6 tuyn tinh hay khéng.

Bo ba cackiém dinh thich hop, Wald va Nhan tir Lagrange noi tiéng co ti¢
thuc thi duoc muc dich trén. Y¥u t thd i ma ching t6i mén leu y 1a it ca ba phép
kiém dinh déu trong dwong tiém ain (ngha trong dwong khi & mau I6n) trongdo tri
théng k& @a kiém dinh trong ndi kiém dinh naydéu tuan theo phan ph Chi-binh
phuong.

Mic di $ thao luan kiém dinh ty I thich hep trong Ph luc cia Chrong nay,
nhung néi chung, tagskhéng dung cac kim dinh nay trong cén sach vi ly do riéng Bi
ring trong cac @u nh, hay 1a nmiu gisi han,ma RAu hét cac nha khoadt da dé cap,

" tw chon.
ZLpéi vei noi dung gin dang nhr vay, xem A. Buse, “ The Likelihood Ratio, Wald andgrange
Multiplier Tests: An Expository Note American Statisticiangap 36, 1982, trang 153 — 157.
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kiém dinh F ma tadd dung chodi nay ladu. Nhr Davidson va Mackinnodd hru y:

Ddi véi cac mo hinh bi qui tuyén tinh, c6 hac khdng c6 cac sabchuan, tt nhién khong
can thiét nhin vao cég: LM, W, LR, ki vi khbng c6 théng tin nadat duoc tir viéc lam
qué mirc nhr vay va & nhirng diéu da chradyng trong F

8.12 TOM TAT VA CAC KET LUAN

1. Chuwong nayda my rong va lam hoan thih hon cac y ong W cacusc luong
khoang va kém dinh g thiét d& dugc giéi thiéu dau tiéné Chueong 5 cho trong
hop mé hinh Bi qui tuyén tinh hai bén.

2. Trong hoi qui da bén, cach kim dinh'y ngha riéng bét cia k& s5 hdi qui riéng
phan (sr dung kiém dinh t ) va kiém dinhy ngha toan dén caa hoi qui (ngha la H
: tAt ca cAc 1§ S5 do dbc riéng pln bing 0 hayR’= 0) khong phi 1a cac khai im
gidong nhau.

3. NGi riéng, véc tim ra not hay nhéu hon cac lé s hdi qui riéng plan khéng co §
ngha thing ké dra trén © s kiém dinh t riéng biet khéng c6 ngta 1a it ca cac &
sb hoi qui riéng ptn ding déu khdng c6 y ngta mbt cach 4p thé vé thdng ké (a
tap thé). Gia thiét sau c6 th duoc kiém dinh cH boi kiém dinh F.

4. Kiém dinh F duoc cho lada ning vi né c6 th kiém dinh sr da chng aia céc gi
thiét, nhr 1a (1) & sb hdi qui riéng bét 1a c6 nglia thing ké hay khong, (2)it ca
cac ¢ sb do doc riéng pln cé king 0 hay khéng, (3) hai hay 1a Bhihon cac & sb
la bing nhau @ thong ké (4) cac &ish cb thha man vai gii han tuyén tinh hay
khéng va (5) c6 tinbin dinh ciu trac cia md hinh &i qui khéng.

5. Nhu trong trong hop hai bén, md finh rdi qui da bién cé tté dugc ding cho nuc
dich dr bao trung binh hay riéngébi

NQI DUNG TI EP THEO

Véi chuong nay, ta &t thic phan thao luan cia chiing ta & md hinh i qui tuyén tinh &
dién da da hit diu & Chrong 2. Nhr ta da ch ra din din, md hinh 6 dién dra trén cac
gia thiét chat ché hay ly rong naodd. Nheng né cung &p cho ta khudn &u hay la tiéu
chuan dé ddi véi no, ta co th can ntic cac md hinh i qui khac, niing caidang é xen
vao “chi ngha thrc t” bang cach i long mdt hay nhéu hon cac gi thiét caia md hinh
co dién. Nhiém wu caa chiing ta trong @in con hi cua quyén sach nay |a tim rdiéu gi $
xay ra réu mot hay nhéu hon gia thiét caa mé hinh 8 dién bi noi long. Ta m@n biét mod
hinh & dlen “ manh” nhr thé nao trong trong hop ta crﬁp nhan cac g thiét it chat chg
hon. Ta mwn biét, vi du, didu gi € xay ra réu gi thiét mang tinh khuén éu bi noi
Iong, hay Bu ta cho phép co6 plong sai @a sai § thaydoi hay trong quan chdi, hay la
céc sai 8 dic trung.

Nhung treée khi quay ¢ Voi yéu du nay, chung toi @i thi¢u trong Clrong 9 mo
hinh & dién trong cach it bang ma tin. Chrong nay khong chtrinh bay phn tom it
thuan loi tir Chuong 1dén 8 ma con cho ﬁy Dai s6 ma tén la mbt cong @ hiru ich nhr
thé nao ndt khi tadi xa hon cac md hinhdi qui hai hay ba I&n; khéng cé n6 v tinh
toan mo hinh & qui k bién < 14 cong véc phién toai kinh khing.

22 Russell Davidson va James G. MacKinngstimation and Inference in Econometyi&xford
University Press, New York, 1993, trang 456
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Ciing én heu y ring Chrong 9 khong phi la thiét yéu dé hiéu phan con hi cua
sach nay. N6 ahyéu huéng i loi ich cho cac sinh vién thiére Toan hc. Conddi vai
cac nguyenalc o & vé Dai sb ma tén da cho trong Pinluc B, kan doc chra c6 kén thic
trugc vé Pai o ma tan < thay gia ti khi doc ky Chuong nay.Nhwng cho phép t6i fip
lai, Chwong nay khdng phii la chii chét dé hiéu phan con lai cia sach nay;né co ti
dugc bo qua ma khéng at di tinh lién wc.

CAC BAIT AP

Céc cau hi

8.1 Gia sr ban muin nghién é¢u hanh vi éa viéc ban én phim, nhr 13, $ luong xe
hoi trong mdt s nam va g sir ¢é nardi goi ¥ ban hay thr cac mé hinh sau:

Y; = bg + bit
Y= ap + it + aot?

trongdoé : Y, = mic ban ai thoi gian t, dugc tinh ling nim. Mé hinh thir nht gia
dinh ing mrc ban la ham tn tinh @a thoi gian, trong khi md hinh th hai
khing dinh raing d6 1a ham Bc hai @ia thyi gian.
(@) Hay thio luan céac tinh cit caia cac md hinh nay.
(b) Ban quyét dinh nhr thé nao gita hai plrong trinh?
(c) Trong Wi canh nao thi mé hinhals hai la cé ich?
(d) Thir thu thap dit liéu vé mac ban xe bi & My cho 20 @m qua va xem md
hinh nao bp tt vai dit liéu.

8.2. Hay ching © riang ty s F trong (8.5.16) ing Wi ty o F trong (8.5.18) Goi V:
ESS/TSS &)

8.3. Hay ching © ring cac kim dinh F cua (8.5.18) va (8.7.10) l&dng duong.

8.4. Hay thiét 1ap cac phat Bu (8.7.11) va (8.7.12).

8.5. Hay xem xét hamasm xuit Cobb-Douglas

Y = IBlL/?z K Bs (1)

trongdd Y = sin lwong, L = nhap luong laodong, vaK = nhip luong Won. Chia (1)
choK ta cé

(y/K) = B (LI K)PKP=+Ft )
Lay logarit tr nhién @a (2) ta thuiuoc
INCY/K) = bo + byIn (L/K) + (ba + bs — 1) IrK 3)

trongdoé b= In by

(@) Giasr ban c6 dr liéu dé thuc hién hoi qui (3). Ban l1am th naodé kiém dinh
gia thiét cho #ing sinh i khéngdoi theo qui mé, ngia la(b, +bg) =1 ?

(b) Néu c6 bi ich khdngddi theo qui md, bn giai thich Hi qui (3) nhr thé nao?

(c) Co khac bit gi khdng Bu ta chia (1) chd chr khdng plhi K?

8.6. Cac gia ti téi han cia R® khi R® thuc = Q Phrong trinh (8.5.11) cho #i lién
quan gita F vaR? dudi gia thiét ring fit ca cac ¢ s do ddc rieng plin 1a dong
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thoi bing 0 (nghia laR? = 0). CH cin ta timduoc gid ti t6i han cia F tai muc y
nghiaa tr Bang F, ta c6 ti tim ra gia tr toi han cia R® tr quan & sau :
R2 = (k-)F
(k-1)F+(n-k)

trong d6 k 1a $ cac théng & trong mé hinh & qui bao @m c tungdo goc va
trongdd F la gia ti téi han cia F tai mic y nghaa. Néu R guan satiugc vuot
qué ti han R? thu duoc tir cong thirc trén, ta cé thbac W gia thiét ring R? thuc =
0.

Hay thét lap cong thirc trén va tim ra giaittéi han cia R? (tai a = 5%)ddi
véi hdi qui (8.2.2)
Tuan theo qui trinh ko bé thanh phn xu hréng cac chai thoi gian da thio luan
trong Plan 8.2, hdy Kdm ching rang ddi véi dir kién d& cho trong Bng 8.1, 8 5
d6 ddc trong i qui caa 'Y d& loai bo thanh phn xu hréng theo X, da laai bo thanh
phan xu hréng dang king b, d4 c6 trong (8.2.2)
R thu duoc trong (8.2.2) ¢6 §ing nhr dai lwong dé thuduoc tir hdi qui cia
detrendedyY trén detrendedX; khdng? Hay dii thich.
Tiép theo Phn 8.2, hay xét cacdhqui sau:

Uy =a, +a,0, +w, 1)
trongd6 G, = (tuyén tinh)Y da lcai bo thanh pAn xu heéng, G, = (tugn tinh) X

dé loai bo thanh phn xu hréng vawy; = phan d (tat ci cacw trong cac bi qui sau
déu la cac phn du).

Y, =b, +b,0, +w, (2)
U; =C +C, X, +C X4 +W,; (X3 la thoi gian) (3)
Y, =d, +d,0, +d; X5 +w, 4)

H&y ching © ranga, = by = ¢, = dy. Ban ¢ thé rat ra Kt luan tong quat gi?leu
y: a2 = by)

Dua trén d li¢u hang um cho thi ky 1968 — 1987, cacék qua hoi qui sauday
duoc tinh k&ng:

Y, =-85992+0.6470X,, — 23.195X,, RZ=0.9776 (1)

Y, = -26109+ 02452, R =0.9388 )

trongddé Y = mic chi tiéu cho hang ap ¢ My, ty d6 la rim 1982,X; = thu ntap
kha dung ca nhan sau tuty do la rim 1982 vaXs= bién xu hréng.

Cho bét phéat béu sauPuing hay saiSai $ chuin cia X3 trong (1) la 4.2750. Hay
trinh bay cac tinh toania ban. (Goi ¥ : s dung lién quan gia R, F vat)

Gia sir rang trong i qui :

In(Y; IX2i) = a1+ @ 2nXoi + asInXsi + U
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cac gia ti caa cac B sb hoi qui va cac saiéchuin cia chingid biét.” Tir kién thic
nay, ling cach naodm udc luong cac thongésva cac saidchuan caia md hinh bi
qui sau:

InY; = by +b> InXyi +b3INX3i + Uy
8.12.Gia st nhr sau:
Yi =b1 +b2X 21 +b 3X 3 +04 Xoi Xgi + Ui
trongdod Y la mirc chi tiéu tiéu dung ca nhaix; la thu nfap ca nhan X; la aia aii
ca nhai S hang (X2i Xsi) duoc bict nhu 1a sb hang tweng tacBicu thic nay coé y
nghia gi ? Bn lam ti¢ naodé kiém dinh gk thiet cho &ing thién hréng tiéu dung

bién £ (MPC) (ngha laby) 1a doc lap voi cua cii cua ngroi tiéu dung ?
8.13. Ban duogc cho trrge cac Kt qua hoi qui sauday:

Y, =16899 - 2978% R? = 0.6149
t = (8.5152) (-4.7280)
Y, =9734.2 -3782%, +2815Xy R2=0.7706

= (3.3705) (-6.6070) (2.9712)

Ban co tté tim radwoc 65 miu nén tang cia cac Kt qua nay khéng?
( Goi ¥ : nhic lai mdi lién quan gira cac gia irR?, F vat).

8.14.Can ar vao thio luin cia ta \& cac phép Kim dinhriéng bigt valién két cua cac gi
thiét trong ung dra trén cac Km dinh t vaF , bdi canh ndo trong nimg bbi canh
sauday la co ki nang »ay ra:

1. Béc b gid thiét khénglién két dua trén o sv théng k& F, nheng khéng bac &
mdi gia thiét khéngriéng bét dua trén © s cac kém dinht riéng bét;

2. béac b gid thiét khdnglién két dua trén o sv thing ké F, bac b mot gia thiét
riéng bét trén @ so kiém dinht, va khdng bac dgia thiét riéng bét khac trén ¢
s kiém dinht riéng bét.

3. Bac W gia thiét khdnglién két dua trén o so tri thong kéF, va bac b méi gia
thiét khéngriéng bét dua trén o so cac kém dinht riéng bét;

4. Khoéng bac b gia thiét khonglién két dya trén o s tri théng ké F, va khong bac
bo mdi gia thiét khdngriéng dra trén o sv cac kémdinh t riéng bét;

5. Khong bac b gia thiét khdnglién két dya trén o so tri thing kéF , bac b mot gia
thiét riéng bét dya trén o so kiém dinh t, va khéng bac dgia thiét riéng bit khac
trén @ s kiém dinht;

6. Khong bac b gia thiét khdng lién kKt dya trén o so tri théng ké F, nhung bac b
mdi gia thiét khéng riéng bét dua trén o s cac kém dinh t riéng bét.”

" P4 chip nhin tir Peter KennedyA Guide to Econometrigétusng din kinh € lugng), NXB MIT, kin 3,
Cambridge, Massachusetts, 1992, trang 310.

" Nhu séch trén trang 327 .

" Trich din tir Ernst R. BerndfThe Practice of Econometrics: Classic and ConterapoiThuc hanh kinh
té lvong: G5 dién vadwong thyi), Addison-Wesley, Reading, massachusetts, 1984gt79.
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CAc van dé

8.15. Tham krio bai fip 7.18.
(@) ,@2 va [, c6y ngha thong ké riéng gt knong?
(b) Chung c6 khac 1&miat thong ké khong?
(c) 4@, va a, coy ngta thong ké riéng kit khong?
(d) Dirliéu co b tro gia thiét cho Bingb, = bs = 0 hay khdng?
(e) Hay kiém dinh gk thiét cho ing a» = a3 = 0.
(f)  Ban tinh c&al6 co gidn éa sin luong theo laaiong va wn cho mé hinh th
nhat nhe thé ndo? Cho mé hinhthhai nhr thé nao?
(g) Banthich chn md hinh nao? Vi sao?
(h) Hay so sanh céac giéi f® caa hai mé hinh. Bn cé th sir dung mrc y ngha
5%.
8.16. Tham khio bai ip 7.19.
(@) Hay kiém dinh y nghia toan din cia ham bi qui uéc luong.
(b) Dong gop giaang aia X3 la gi?
(c) Ban c6 gir dugc X% trong mé hinh trénccsy caa kiém dinh F khéng? Trén
co sy cia RP?
8.17. Tham krio bai fip 7.25.
(@) Thé nao la cado co gian trong thu rip va trong l4i sit thyc cia cac can
bang tién mat thuc?
(b) Cacdd co gidn trén c6 y ndgh thing ké riéng kit khong?
(c) Hay kiém dinh y nghia toan din caa i qui uéc Iuorng
(d) Do co gidn trong thu riip caa nhu éu ddi véi cac can bng tién mat thuc co
kh&c bét so Wi 1 khdng?
(e) Bién lai stit c6 éin duoc giir trong md hinh khéng? Vi sao?
8.18.  Tiép tuc V6i bai tip 7.25. Ga thiét rang ta thrc hién hoi qui sauday:

n — [2¢ a [2¢
Mt —O’OYtll’tZPt:*

trongdé M =ng can Bng tién mit danh ngha tai thoi giant. Y; = toén 1 thu

nhap thuc Ial thoi giant , ry = 1ai suit dai han tai thoi giant va P, = yéu t5 giam lam

phat gidn tai thoi giant (nhu la dai lugng ala mrc gia chung).

(@) Hay chay hoi qui trén va gii thich cac kt qua. ‘

(b) So sanh cacéd qua caa hoi qui nay \bi cac ket qua thudugc tir hoi qui cha
bai ip 7.25. )

(c) Mattién nghém, gia ti as ¢ nhu the nao? Vi sao?

(d) Ban co tie ndi gi & “40 twong " trong Kinh € An do cho thvi ky 1948 —
19657

8.19. Tiép tuc voi bai tip 8.18, hay xét nhuia sau cho haman &:

M tn = AO(Ytn)/‘1 rtﬂz Pt/]3

trongdo, dé bo sung cho cadinh nghiada cho trong baiép 8.18, Y," dai dién cho
toan [ thu ntip qudc dan rong danh nig
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(@) Hay chay hdi qui trén va binh lan cac Kt qua caa an.

(b) So sanh cacé qua caa i qui nay \6i cac Kt qua thu duoc tir cAc bai dp
7.25 va 8.18.

(c) Tuong quan graa; vaA; la gi (réu co) ?

8.20.Gia sir rangY vaX, ,Xs ..., % la phan phi chuan lién Iét dya binh throng va gi
sir rang gia thiet khéngrang cac trong quan riéng pin tong thé bang 0 ndt cach
riéng bét, R. A. Fisherda ching © :
M234.6 VN~ k-2

/ 2
1- M234 x

tuan theo phan pht vsi n-k-2 bac ty do, trongdé k la hg s6 twong quan riéng
phan bac k va trongdd n la $ luogng Hng ®ng cac quan sat. (lu yri sla e &
tuong quan riéng pin bac 1, 12 z4la ke s twong quan riéng p’m bic 2 v.v...).
Tham khio bai ip 7.2. Ga thiét ring Y va X, va Xz duoc phan phi chuan lién K.
Hay tinh 3 tong quan riéng pn ro s, M3 2, 23 1va kiém dinh y nghia chung ¢a
chang aréi gia thiét ring cac tong quan déng thé twong ang déu bing 0 ot cach
riéng bét.

8.21.Trong nghién &¢u nhu éu may kéo ndng ngép 6 My cho thi ky 1921 - 1941 va
1948 - 1957, Grilichésia thuduoc cac Kt qua sau:

t=

logY; = hing & — 0.519 l0&x — 4.933 logKs; R =0.793
(0.231 (0.477)

trongdo Y; = gia ti du trir cia may keo trén cac trangutlvao ngay 1 thang 1, tinh

bang d6 la nim 1935 - 1939X, = chi s cAc gi&da tra cho cac may kéo chia chp t

sb CAc giada nhin cho #t ca cac muadi thoi gian ¢-1), Xs = 14 stit thinh hanh

trong rim (t-1), va trongdé cac sai& chuin uée lrong duoc cho trong ngic don.

(a) Hay gii thich i qui trén.

(b) Céac ¢ s do doc woc lwong cé y nglie thing ké riéng kit khéng? Ching cé
khac 1 not cachdang K khong ?

(c) Hay srdung ky thuat phan tich phong saidé kiém dinh y nghia aia hi qui
toan dén . Goi ¥ : Sir dung R? khac nhauga ANOVA.

(d) Ban tinhdé co gidn li st caa nhu éu may kéo ndéng ngép nhr thé nao?

(e) Ban kiém dinh y nghia aia R? uée lwong nhr thé nao?

8.22. Hay xét plrong trinh xaatinh rong sautay ddi véi nén kinh € Anh cho thvi ky
1950 - 1969:

W, = 8.582 + 0.364(PF} 0.004 (PR) - 2.560 U
(1.129) (0.080)  (0.072) (0.568)

* Z. Griliches ,” The Demand for a Durable InputriRaTractors in the United States, 1921 — 1957,"(Nh
cau dbi véi nhap leong lau dai: may kéo ndng nghig M¥), trongThe demand for Durable Goodsnold

C. Harberger (ed.), NXB University of Chicago, 198ang 1, trang 192.

" Liy tir Prices and Earning in 1951 - 1969 : An EconomeaisessmenDept. of Employment, HMSO,
1971, plrong trinh (19), trang 35.
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R’ =0.873; df = 15.

trong d6 W = tién lvong cho ndi cdng nhan, PF = glaua dau ra @n Iuong cwi
clngd mirc chi phi,U = that nghiép & Anh nhr la phin trim aia ng $ cac cong
nhana Anh, vat = thoi gian. (cac & trong cac ngic don la cac sai&chuin uéc

lugng ).

(@) Giai thich phrong trinh trén.

(b) Céc ¢ 5 uwéc lwong co y nglia riéng bét khong?

(c) Ly do cin bandé dua (PF).. vao md hinh la gi?

(d) Bién (PF).1 c6 d@n phii bo ra khvi mé hinh khéng? Vi sao?

(e) Ban tinhdé co gidn @a tién lwong cho i cdng nhan nia thé nao \6i trong

sd dén ty 1¢ that nghigp U?

8.23. D0 bién thién @a phrong trinh xaalinh krong da cho trréc trong baidp 8.22 nix

sal :

VVt = 1.073 + 5.288V- 0.116% + 0.054M + 0.046M;

(0.797) (0.812) (0.111)  (0.022) (0.019)
R? = 0.934; df = 14

trong d6 W gidbng nhr truée, V = cho lam viéc con tbng & Anh nhr 1 pHin tram
cua ng $ céng nhary Anh, X = tong gin phim noi dia tinh cho rdi céng nhan
duoc tuyén dung, M = gia ntip khiu, vaM, .1 = gi& ntip khau nam treéc (hay la
nam bi trd) (cac sai & chuan uéc lrong dugc cho trong ngic don).

(@)
(b)
()

(d)
()
(f)

Giai thich phrong trinh trén,

Céc 1§ sd uée lugng nao la co y ngh thdng ké riéng kit?

Ly do oo ban dé dua bién X vao mé hinh 1a gi? M tién nghém, diu ky
vong aia X co phii la @m khéng?

Muc dich dua & M; vaM; .; vao trong mé hinh la gi?

Cac bén nao c6 th bo ra khvi md hinh? Vi sao?

Hay kiém dinh y nghia toan din caa hbi qui quan sat.

8.24.Tham kho hdi qui duong cong b sung K vong Phillips (7.6.2). K sd cua X3 , ty
¢ lam phat k' vong, W mat thong ké c6 Bng 1 nhr 1a theo ly thugt hay khéng?
Trinh bay cac tinh toania kan.

8.25.Ddi voi ham nhu 8u e ga, tadd udc huong trong (8.7.24)}6 co gian 6a thu nfap
udc lugng co ling 1 khongDo co gian @a gia co bng -1 khong?

8.26.D3di voi ham nhu &u (8.7.24) bn lam th naodé kiém dinh gh thiét cho &ingdé co
gidn \& thu ntip bing & gia ti nhung ngroc diu véi d6 co gidn ¢ gia aia nhu
cau? Trinh bay cac tinh todarcthiét. (Luwu ¥ cov( 5,,B;) = -0.00142)

8.27. Tham ko ham nhu &u hoa Ibng aia bai fip 7.20. Hin ck xem xét éa tan trong
dac treng Logarit.

@)

(b)
(c)
(d)

Do co gidn gia-ch uéc hrong aia nhu &u la gi (ngha 14do co gidning Wi
gia aia hoa lbng)?

N6 c6 y nglia thong ké khdng?

Néu c6, n6 c6 khac 1 ghcachdang K hay khong?

Mot tién nghém, diu mongdoi cua Xz (gid @m chréng) vaXs (thu ntip) <

" Séach trén, plong trinh (67), trang 37.
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nhu thé nao? Cacé qua thyuc nghém cé theadling cac k vong nay khéng?
(e) Néu cac It sb cia X3 vaXy 1a khdng cé y ndia \é théng ké, cac nguyén nhan
co the la gi?
8.28. Tham khio bai fip 7.21 lién quadén haat dong aia khai thac au.
(@) Mdi hé sb do doc usc lwong c6 y ngla thing ké riéng kit tai mic 5% hay
khong?
(b) Ban c6 tH bac b gia thiét cho ing R? = 0 hay khong?
(c) Tilé tang teong tirc thoi ciia hait dong aia khai thac u cho thyi ky 1948-
1978 1a nix thé nao? T 1¢ ting trong iy tién twong tng?
8.29. Tham kHio hbi quy phi 6n ngan sach dic phong uéc luong trong baidp 7.22.
(@) Binh luan chung ¢ cac Kt qua hdi quy udc lugng.
(b) Léap bang ANOVA va kiém dinh gi thiét cho #ing #t ca cac & sb do dbc
riéng phn bang 0.
8.30. Dang sauday duoc biét nhr 1a ham sin xuat siéu viét (TPF), 1a s khai quat hoa
ham én xuit Cobb-Douglas i tiéng:

Y = ﬁlLﬂz kﬁsepAL*‘ﬁsK
i

trongdd Y= sin luong, L= nhap lrong laodong vaK= nhap luong von. )
Sau khi fiy logarit va thém & hang nhEu ndiu nhién, ta thduoc ham 8n xuit siéu
viét nhu la:

InY; = bg +balnL; + balnK; + bal; +bsK; + u;

trongdd by = Inb,

(a) CAc tinh cht caa ham nay la gi?

(b) Dbi véi ham TPFdé giam thanh hamas xuat Cobb-Douglas, cac gié tua
bs vabs 8 phai nhu thé nao?

(c) Néu ban co6 d lidu, ban ¢ ti tién hanh nix thé ndodé tim ra iing ham TPF
c6 giam thanh hamam xuit Cobb-Douglas hay khéng2Bnén & dung quy
trinh kiém dinh nao?

(d) Hay xem ham TPF co6 thichpp voi dit liéu da cho trong baiagp 7.18 hay
khéng? Trinh bay céc tinh toafiackan.

8.31.CAc gia ring krong va & hinh thanh sn ¢ My, 1948-1978D¢ kiém dinh gi thiét
ring sr tang gia raing lwong lién quandén sin luong din dén sr suy gim trong
hi¢u suit von ton tzi va ngwn lyc laodong, John A.Tatondd uéc lugng ham &n
Xuit sauday ddi vsi Hoa Ky cho thvi ky tinh theo quitt quil-1948dén qui 2-

1978:
In(y/k) = 1.5492 + 0.7135lh(K) - 0.1081InP4/P)
(16.33) (21.69) (-6.42)
+0.0045% R°=0.98
(15.86)

trongdo, y = sin leong thec trong khu wc kinh doanhit nhan,k = dai lugng do

" Xem séch ga 6ng “Energy Prices and Capital Format{@ac gia aing lrong va & hinh thanh gia)972-
1977,",Review Federal Reserve Bank of St. Loulip 61, $ 5, thang 5/1979, trang 4.
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Céac plrong phaptinh rgng
Bai doc

luu lwong aia cac dch w von, h = gio cong (person hours) trong Khwovkinh

doanh & nhan,P. = chi sb gia ngrdi san xuat doi véi nhién liéu va cac an phim

lién quan,P = chi 5 giam lam phat gia trong khuuc kinh doanhit nhan, vat =

thoi gian. Cac & trong ngdc don l1a cac tr sb thdng két.

(a) Cac Kt qua coung h gia thiét caa tac gi khong?

(b) Gitra im 1972 va 1977 , gia lién quamacring lrong, (PJ/P) tang trong
khoang 60%. Tr hoi quyuorc lwong, sr ton thit vé hiéu st 1a bao nhiéu?

(c) Sau khi tuan theo céac thayi trong /) va P/P), ti 1¢ xu hrong aia sr ting
truong hiéu stit cho thyi ky mau la nhr thé nao?

(d) Ban c6 k¢ giai thich nhr thé nao ¢ gia ti hé sb 0.7135?

(e) Co phii thyc t ring mbi hé sb d6 doc riéng plan udc luong l1a cé ngta &

mit thng ké ndt cach riéng Wit khéng?(Vi sao?), c6 y nihla ta co th bac

bo gia thiét ring R? = 0 hay khong? Vi sao c6 va vi sao khong?

8.32 Nhu @iu vé cap . Bang ¢ trang sau choitdliéu dugc sr dung boi cac nha &n xuit
capdién thaai dé dy bao mirc ban cho khach hang chinh trongitky 1968-1983.
Céc bén trong ling dugc xacdinh nhr sau:
Y = muac ban hangam trong MPF, tinh dng triéu feetdoi

X, = tong sin phim qubc gia (GNP), ¢ do la

X3 = Thing ké nhay, ngandon vi

X, = tilé that nghiép, ptan traim

Xs =tilé chim 6 thang toc

Xs = muc loi gisi han aia ngroi tiéu dung, phn tram

Céc bién hoi quy

Xz, Xs Xay Xs, Xs, Y,
Nam GNP Thong ké  That Tile¢ cham 6 Muc lgi giéi Mirc mua
nha & nghiép %  thang trwéc han ciha ngwdi  chét déo
tiéu dung %  téng odng
(MPF)
1968 1,051.8 1,503.6 3.6 5.8 5.9 5,873
1969 1,078.8 1,486.7 35 6.7 4.5 7,852
1970 1,075.3 1,434.8 5.0 8.4 4.2 8,189
1971 1,107.5 2,035.6 6.0 6.2 4.2 7,497
1972 1,171 2,360.¢ 5.6 5.4 4.9 8,53¢
1973 1,235.0 2,043.9 4.9 5.9 5.0 8,688
1974 1,217.8 1,331.9 5.6 9.4 4.1 7,270
1978 1,202.8 1,160.( 8.5 94 3.4 5,02(
1976 1,271.0 1,535.0 7.7 7.2 4.2 6,035
1977 1,332.7 1,961.8 7.0 6.6 4.5 7,425
197¢  1,399.. 2,009. 6.0 7.€ 3.6 9,40(
1979 14316 1,721.9 6.0 10.6 4.4 9,350
1980 1,480.7 1,298.0 7.2 14.9 3.9 6,540
1981 1,510.3 1,100.0 7.6 16.6 3.1 7,675
1982 1,492.2 1,039.0 9.2 17.5 0.6 7,419
1983 1,5354 1,200.0 8.8 16.0 1.5 7,923

Ban phiai xem xét mo hinh saday:

¥ T6i biét on Daniel J.Reardon i thu thp va xr ly di lisu.
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Yi = by + DoXor + D3Xa + DaXar + bsXs: + beXer + Uy

(@) Hayudéc luong Hi quy trén.

(b) Dau ky vong aia cac k so cia mé hinh nay nhthé nao?

(c) Céc Kt qua thuc nghém cé tuan theo cag/kvong tién nghém khong ?

(d) Cac I¢ s hdi quy riéng pln udc luong c6 y ngla thdng ké riéng it tai
mirc y ngha 5% khéng ?

(e) Gia sr rang: dau tién an chi hdi quy Y trén X, X3 va Xs, saudd ban quyét
dinh thém cac Bin Xs va Xs. Ban lam tié naodé tim ra &ng viéc thém céc
bién Xs va Xs c6 xing dang hay khéng? & sr dung phép Km dinh nao?
Trinh bay céac tinh toarie thiét.

8.33.Marc Nerlovedd uéc lwong ham chi phi sau choée phatdién’
Y = AXPP“P%P%u 1)

trong d6 Y = tong chi phi §n xuit, X= cdng sat tinh king Kwh, P; = gia ntip
luong laoddng, P, = gia nkp lugng \bn, P; = gia nhién Bu vau = s hang nhéu.
NG6i mot cach ly thugt, tong aia cacdd co gidin ¢ gidduoc dr tinh 1a 1, ngha la (
a +m + 0'3) 1.

Bang viéc 4n dinh gisi han nay, ham chi phi trén cééthiugc viét nhu 1a:

(Y/Py) = AXP(R/P;)" (P, / P,)"u )

NOi cach khac, (1) 1a ham chi phi khongidian va (2) 1a ham chi phi @i han.
Trén o s mﬁg aia 29 héng c6 quy mdara, va sau khi Ibn doi logarit, Nerloveda
thu dugc cac Kt qua sau:

InY, =-4.93 + 0.94% +0.31 InP; 3)
se = (1.96) (0.11) (0.23)

- 0.26IR, + 0.44P;

(0.29) (0.07)  RSS=0.336

IN(Y/Ps) = -6.65 + 0.911X + 0.51InPy/Ps) + 0.09 INPo/P3)
se = (0.16) (0.11) (0.19) (0.16) RSS=0.364 (4)

(@) Hay gii thich cac phong trinh (3) va (4).
(b) Ban lam tk ndodé tim ra &ng givi han (a1 +a +as) =1 c6 héu luc hay
khéng? Trinh bay cac tinh toamactkan.

8.34. Sr wéc luong mo hinhiinh gia \5n tai sin (CAPM). Trong plin 6.1 tadd xét ngn
gon mé hinhdinh gi& W¥n tai gin noi tiéng aia Ly thuyét tap danh nac dau tr hién
dai. Trong phéan tich tic nghém, CAPMduoc uéc legng boi hai giaidoan.

" Marc Nerlove, “Return to Scale in Electric Suppl§Sinh loi theo qui mé trong cundp dién),, in Carl
Christ, Ed. Measurement in EconomiaddXB Standford University, Palo Alto, California963. Cach it
da c6 thaydoi.
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Giai doan | (Hdi qui chusi thoi gian). P6i véi mdi trong N ching khoan baodm
trong mu, ta tén hanh bi qui sauday theo thi gian:

R =0, +BR, +e @)

trongddé R; va Ry la cac ¢ € sinh bi cua chrng khoan tir i va va ¢a & danh
muc dau tu thi truong (cho 1a S & P 500) trongim t; by , nhr ¢4 hru ¥ & moi noi, 1a
Beta hay |a & s bién thién trén thtruong aia ching khoan tir i, vae; 1a cac
phan dur. Tat ca cO N hoi qui nhr thé, mot hoi qui ddi véi mdi chang khoan, daié
cho ta Nudc luong aiab; .

Giai doan Il (H éi qui ddi chiéu). Trong giaidoan nay, ta én hanh bi qui sauday
theo N clitng khoan

R =0 +B +u )

trongdé R la trung binh&a t 1¢ sinh bi ddi voi ching khoani dé tinh theo tbi
ky miu dugc bao ph boi giai doan |, by 1a he s5 Betaudc lugng tir hoi qui giai
doan 1, v{a Ui 1a $ hang ptin du. )

So sanh &i qui giaidoan Il (2) v6i phuong trinh CAPM (6.1.2%uoc viet nhe la:

ER =rr+ by (ERn- 1) 3)
trongdo r¢ 1 ty I¢ rai ro ty nhién @a st sinh bi khdng co i ro, ta thy rang j,
la uéc luong aiars va p, lawéc lugng aia (ERy - ry), phi o hiém nii ro thi
truong.
Vi vay, trong kém dinh thrc nghim cia CAPM, ﬁl vaﬁi dugc sr dung nhr cac

hamuac luong trong tng axa ER vab; . Bay gb, néu CAPMduoc thva man, theo
ngha thong ké,

V=14
V,=Rm—ri, hamudc lugng aia (ERn - ry).
Tiép theo, hdy xem xét md hinh thag:th
R =7+ 78 +7.8i +u, @)

trongdo sé la phrong sai a cua ching khodn t i tir hdi qui giaidoan 1. Saudo,
néu CAPM c6 h¢u lyc, j, khong én phai khac 0 nét cachdang K.

) D¢ lam kiém dinh CAPM, Levyda tién hanh cac éi qui (2) va (4) trén
mau cia 101 é phiu cho thi ky 1948 — 1968 va thduwoc cac Kt qua sau :

R = 0.109 + 0.03¥

" H. Levy, “Equilibrium in an Imperfect Market: A @straint on the Number of Securities in the Poia{ol
(Su can faing trog ndt thi treong khong hoando: Mot sy rang bée ve so chirng khoan trongap danh mac
dau tr), American Economic Reviewap 68, $ 4, thang 9, 1978, trang 643 — 658.
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(0.009)  (0.008) ) (2
t=(12.0) (5.1) R =0.21
R = 0106 + 0.00245, + 0.26]
(0.008) (0.007) (0.038) 4y
t=(13.2) (3.3) (5.3) R=0.39

(a) Céc Kt qua nay céang v CAPM khéng?

(b) Liéu codang b sung bén s2 vao mé hinh khong?

(c) Néu CAPM dugc thba man, j, trong (2)'an xip xi gia ti trung binh @a ty I¢
khong ki ro ry . Gid tii uéc lwong 1a 10.9 phn tram. Gid ti nay c6 tk coi gin nhr
la uéc lugng chap nhan dugc caa ty 1€ sinh bi khong co di ro trong st thoi ky
quan sat 1948 — 1968 khéng?afBco tie xét ty [¢ sinh bi trén Ngén phiu Kho
bac hay la tai 8n khéng ti ro so sanhuong tu.

(d) Néu CAPM dugc thoa man, phi ko hiém rii ro thi traong R, —r, fr (2) bang
vao khang 3.7 pln tram. Néu ry dugc cho 1a 10.9 pin trim, né ng y R, ddi véi
thoi ky miu bing khaing 14.6 phn tram. Liéu day c6 phi 1a wéc luong co ¢
chap nhan dugc? .

(e) Ban co tie n6i chung gi § CAPM?

8.35. Bang kém theaiay cho d ligu Ve tict kiém ca nhanY) va thu nlap ca nhanX),
ca hai tinh ing ty d6 la cho cacdm 1970 — 1991.

Tiét kiém ca& nhan {Y) va thu nhap ca nhan ),
¢ Hoa ky ,1970 — 1991, @ liéu tinh bang ty d6 la

Nim Tiét kiém Y Thu nhap X
1970 57.5 831.0
1971 65. 893.c
1972 59.7 980.5
1973 86.1 1,098.7
1974 93.4 1,205.7
1975 100.3 1,307.3
1976 93.0 1,446.3
1977 87.¢ 1,601.
1978 107.8 1,807.9
1979 123.3 2,033.1
198( 153.¢ 2,265.¢
1981 191.8 2,534.7
1982 199.5 2,690.9
198: 168.7 2,862.!
1984 222.0 3,154.6
1985 189.3 3,379.8
1986 187.5 3,590.4
1987 142.0 3,802.0
1988 155.7 4,075.9
1989 152.1 4,380.3
1990 175.6 4,664.2
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1991 199.6 4,828.3
Ngwn : Bao cao kinhd cia Tong thong, 1993, Bing B-24, trang 376

Pé thay duoc c6 st thayddi y nghia hay khéng trong lién quaréttikiém-thu nkip
cho thyi ky 1970 — 1980 va 1981 — 1991 {itky cac Tng thing Reagan va Bush),
Hay tién hanhkiém dinh Chow. Ban c¢6 tté dung mé hinh tudn tinh hay tugn tinh
logarit lién quan gia tiét kiem va thu nfp. Hay trinh bay céc tinh toara kan
that rd rang. Bn co tié rat ra Kt luan chung gi phép phan tich nay? & céach
tryc giac, lam th nao han tim ra &ng cac gi thiét caa phép kdm dinh Chow cé
duoc thuc hién hay khéng?
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‘PHU LUC 8A.

KIEM PINH TY LE THICH H OP (LR)

Kiém dinh LR duoc dya trén nguyénat thich lyp ti da (ML) da thao luan trong Pl
luc 4A, trongdd tada cho thy nguoi ta thuduoc cac hamréc luong ML cia md hinh
héi qui hai bén nhr thé nao. Nguyénic d6 co thé dwgc mo rong mpt cach khong kho
khan d6i véi mé hinh i qui da bén. Theo gi thiét cho #ng cac nhiu u; duoc phan
phdi chuin, tada cH ra faing d6i voi mé hinh i qui hai bén cac hameée lwong OLS va
ML cua cac B sb hdi qui 1adong nhit, nheng cac phrong sai sai & uéc lugng thi khac
nhau. Hamréc luong binh phrong i thiéu thong throng (OLS) @ac®la > (7 /(n-2)
, hheng hamudc wong ML la Zﬁizln ,dai luong tnrge la khéng thiénéch condai
luong sau la thiéréth, tuy ing trong cac @u lon r thién Ech $ bién mit.

Thuc sy ciing ding nhr vay trong trong hop hoi qui da bién. Bé minh hpa, hay
xét ham nhu au tuyén tinh déi véi hoa ong da cho trong piong trinh (8.9.1). ong

tng Wi phuong trinh (5) éa Phi luc 4A, ham thich bp logarit ddi voi (8.9.1) c6 th
duoc viét nhr 1a:

n n 1
In LE :—EJZ—EM(Z]T)—EZ(Yi _al_azxm_ai (1)

Nhu d& thly ra Phu luc 4A, Ay vi phan ¢a ham nay thean, as, as va o®, cho
biéu thic két qua bang 0, va dii, ta thuduoc cac hamrdc luong ML cia o, s , a3 6 la
dong nhit véi cac hamudc lwong OLSda duge cho trong phong trinh (8.9.3), ning
phuong sai sai & s8 khac bét trongdé tong binh plrong aia cac phn dur (RSS) § duoc
chia chon chir khéng plai (n-3) nhu trong tluorng hop cia OLS.

Bay g, cho phép chung toi githiét rang gia thiét khéngHo cua ta la:as, he sd
cua bién gid @m chrong, Xs, baing 0. Trong trong hyp nay, ham thichdp logarit @a ta
da cho trong (1)&tro thanh:

In LF =‘glnaz‘g'”(2ﬂ)‘%2(\ﬂ —a, - a,Xy)’? @)

Phrong trinh (2)duoc biét nhe ham thich hep logarit giéi han (RLLF), boi vi
N6 dugc udc lugng Wi gisi han ring as tién nghém bang 0, trong khi ptong trinh (1)
duoc bict nhr [a ham thich &p (LF) logarit khdng giéi han (ULLF) bdi vi khdng co
mot gioi han tién nghém naodugc an dinh cho cac théngos bé kiém tra héu luc cia
giéi han tién nghém ring as bang 0, kém dinh LR thuduoc tri thbng ké kém dinh sau:

A = 2(ULLF - RLLF) 3)
trong d6 ULLF va RLLF trong tng la ham thich ¢p logarit khéng g¥i han [phuong

trinh (1)] va ham thichdp logarit gisi han [pheong trinh (2)]. Nu o3 mau l6n, né co th
cho thiy rang ti thong k& kém dinh A d& cho trong (3) tuan theo phandpiChi-binh

" Tw chon
" Biéu thirc nay ding c6 tté biéu dién nhr 1a -2(RLLF - ULLF) hay la -2 In(RLF/ULF).
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Chuong trinh giing cay kinh # Fulbright Céc plwong phapdinh lrong Kinh t & lugng co & - 3¢ ed.
Bai doc Ch 8: Phép phan tichdnqui da bién:
Van de suy luin

phuong (k) véi bac tw do king $ cac géi han duoc dat bsi gid thiét khong tic 1a bing 1
trong trong hop nay.

Tu twéng @ sv ding sau kKm dinh LR thit don gian: Néu (cac) gbi han tién
nghiém hiéu luc, cdc ham LF @i han va khéng gii han logarit khéng &n khac bét
nhau, trong ong hyp do, A trong (3) § bang 0. Nhing réu khéng phi truong hop d6,
hai ham LF & di chéch nhau. Va vi trong &u lon ta bét ring A tuan theo phan g Chi-
binh phrong, ta c6 th tim ra ing d6 chénh éch nay c6 y ndia thng ké, cho laai muc
y ngha 1 hac 5%, hay khdng. Hay khati, ta c6 ti¢ tim ra gia tr p caa A da duoc wdc
luong.

Dé tiép tuc Vi vi du cia chiing ta,® dung MICRO TSP lai 7.0, ta thuduoc dir
liéu sau:

ULLF =-132.3601 va RLLF =-136.5061
Do d6,
A = 2[-132.3601 — (-136.50610)] = 8.2992

NGi theo cach @m cin, n6 duoc phan pbi nhu 1a phan phi chi-binh
phuong Wi 1 bac tu do (vi ta chcd 1 gbi han dadat)” . Gid ti p tr cach tinh gié
tri chi-binh plrong 8.2992 haydin hon 1a vao khéang 0.004 la xac gt nho. Do do,
nguoi ta co tie bac I gia thiét khdng Eng gid ém chung khong cénh hréng
dén nhu éu vé hoa bng, ngha 14, trong ptiong trinh (8.9.3) kﬁn X3 can duoc giit
lai. Thé thi, khdng cé gifdng ngc nhién &ng gia ti t cia k¢ sH cua Xs c6 y nglia
trong phrong trinh nay.

Do tinh phirc tap toan hc cia cac kém dinh Wald va LM, ta & khong tho luin
chingd day. Nhrng nhr da leu y trong bai, néi theo cachtémn cin, cac kém dinh LR,
Wald va LM cho cac caudrloi ddng nHit, sr lua chon kiém dinh phi thusc vao tinh
thuan tién cia viéc tinh toan.

" trong vi di nay, kich thrdc méu 1a kha nb. Do do, ngroi ta cn than trong trong & dung cac Kt qua tiém
can. Vi du cua ta chi la, duong nhiéndoi vai khoa st pham.
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