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B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

LOI NOI AU

Kinh té lwong 1a mén hoc dugc dwa vao giang day cho céc 16p sinh vién thudc hau hét
cac chuyén nganh cua truong Pai hoc Tai chinh — Marketing. Vi vay, mét tai liéu duoc
bién soan théng nhit theo d& cuong mén hoc 1a nhu cau can thiét cho cac giang vién va
sinh vién. Bé dap ang nhu cau do, duoc sy dong y caa Bo mdn Toan — Thdng ké, cua
Khoa Co Ban va cua Ban Giam hiéu truong Dai hoc Tai chinh — Marketing, chung toi
bién soan cudn Bai giang nay.

Tai liéu nay trinh bay nhiing noi dung co ban, dua trén dé cuong hoc phan Kinh té luong
ciia Bo mon Toan — Thong ké, st dung Eviews 8 1am phan mém hd trg va duoc chia lam
7 chuong va 4 bang phu luc théng ké:

- Chwong 1: Trinh bay téng quan vé kinh té lugng, nhitng khai niém lién quan dén s6
ligu, ham hoi quy tong thé, ham hoi quy mau, md hinh kinh té luong.

- Chwong 2: Trinh bay md hinh hol quy hai bién, md hinh hoi quy don gian nhat, tuy it
hién hitu, nhung rat quan trong vé mit phuong phap lugn. Trong do trinh bay chi tiét
phuong phép binh phuong téi thiéu dé wdc lugng cac hé sb hoi quy, cing nhiing bai toan
thdng ké co ban trén md hinh hdi quy hai bién: Uéc lugng khoang tin cay cho cac tham
s6 mo6 hinh; Kiém dinh gia thuyét vé mo hinh. Phan cudi chuong trinh bay mot s6 tng
dung ciia m6 hinh hai bién va mot s6 mo hinh tuyén tinh hoa dugc thuong gap trong thyc
te.

- Chirong 3: Khao sat md hinh hdi quy nhiéu bién, trong dé trinh bay phuong phép binh
phuong tdi thiéu dé tim udc luong cho cac hé s hoi quy, khao sat hé sé xac dinh hiéu
chinh, ma tran truong quan mau, céc bai toan thong ké trén mé hinh hdi quy nhiéu bién:
U6c lugng cac tham sb, kiém dinh gia thuyét vé mé hinh, mot kiém dinh thuong duoc
tng dung nhiéu trong md hinh hoi quy nhiéu bién 1a kiém dinh Wald.

- Chuong 4. Bién gia trong phan tich hoi quy. Chuong nay de cap dén viéc luong hoa
bién dinh tinh (bién gia) dé dua vao mo hinh hoi quy va su can thlet phai sir dung bién
gia, dong thoi gisi thiéu ky thuat st dung bién gia dé xir ly cac van dé trong mé hinh hoi
quy.

- Chwong 5: Dé cap dén nhitng van dé thuc té c6 thé xay ra trong mot méd hinh hdi quy,
ma chdng vi pham gia thiét cua phuong phap binh phuong t6i thiéu théng dung, mot
phuong phép dugc st dung trong kinh té luong dé uéc lwong md hinh hdi quy tong thé.
Do 1a cac van dé: Pa cong tuyen glua c4c bién giai thich; Phuong sai nhidu thay di; Tu
tuong quan cta nhiéu. M4i van dé nay déu duoc dé cap véi ba noi dung: Phan tich
nguyén nhan; Cach phét hién (thdng qua céc biéu hién cua md hinh, cia db thi va qua cac
kiém dinh); Bién phéap khac phuc.

- Chirong 6: Phan tich ddc trung va lya chon mé hinh, Chuong nay trinh bay nhiing van
dé chinh sau ddy: Phan tich dic trung mé hinh (Cac thudc tinh caa mét mé hinh tét, cac
loai sai 1am chi dinh, céch tiép can dé lya chon mé hinh); Céc kiém dinh vé sai 1am chi
dinh; Ung dung hdi quy trong phan tich, du bao.
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- Chwong phu luc: Trinh bay c6 tinh chat hé thdng lai nhitng van dé caa Ly thuyét Xac
suit — Thong keé toan, can thiét cho viéc phan tich va giai quyét cac bai toan trén mé hinh
héi quy caa Kinh té luong, tao co so nén tang cho ngudi hoc dé ndm bit tét hon noi dung
bai giang.

Cudn tai lieu nay do TS. Tran Kim Thanh 1am chu bién va duoc bién soan dua trén co s¢
deé cuong chi tiét cua Bo mon Toan - Thong ké, tong hop cac bai giang Kinh té luong
qua nhiéu nam giang day, cé4c tai liéu tham khao va céac y kién dong gop quy bau cua cac
giang vién B6 mén Toén - Thong ké va cac ddng nghiép. Noi dung cua tai liéu duogc bién
soan phu hop véi thoi luogng 3 tin chi, bao gém 7 chwong. Trong d6 c6 nhitng nodi dung
duoc trinh bay trén 16p, c6 nhitng ndi dung yéu cau sinh vién tu doc voi sy huéng dan
cua gido vién. Sau mdi chwong déu cd phan bai tap dé ngudi hoc thuc hanh, kém theo
nhitng huéng dan can thiét.

Nhom bién soan tai liéu nay gom :

- TS. Tran Kim Thanh (Cha bién), bién soan phan ly thuyét cac chuong.

- ThS. Nguyen Van Phong, suu tam va bién soan phan bai tap cho cac chuong 1,2, 3, 4.

- ThS. Nguyén Trung Péng, suu tam va bién soan phan bai tap cho cac chuwong 5, 6, doc
va chinh sura ban in.

Chuing tdi xin chan thanh cam on Bo mon Toan — Thong ké va cac dong nghiép da dong
g6p nhitng y kién quy bau cho cubn Bai giang nay.

Hy vong day s€ la mot tai liéu dap ing dugc yéu cau vé giang day va hoc tap ddi véi hoc
phan Kinh té lugng trong nha trudng.

Nhom bién soan da hét sic ¢d gang dé hoan thanh cudn tai liéu nay, tuy nhién khdng
tranh khoi nhitng thiéu sét. Ching t6i mong dugc sy dong gop ¥ kién cua cac dong
nghiép va ban doc tai liéu nay ngay cang hoan thién hon.

Nhom tac gia
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Chwong 1. TONG QUAN VE KINH TE LUQNG

Chuong nay trinh by téng quan vé kinh té lugng: Khéi niém vé kinh té lwong; md
hinh kinh té lugng, trong d6 dic biét 1a cac khai niém vé ham hdi quy tong thé, ham hoi
quy mau; cac van dé co ban cua kinh té luong.

1.1.  Céc khai nigm mé dau

1.1.1. Khai ni¢gm veé kinh teé lugng 7

Kinh té lugng, theo thuat ngi tieng Anh 1a Econometrics. Theo d6 hiéu mot cach don
gian thi kinh té lugng 1a do luong kinh té. Mot cach dy du va chi tiét hon thi Kinh té
luong 1a khoa hoc nghién ciu nhirng van dé thuc nghiém caa cac quy luat kinh té, 1a sy
két hop chat ché gitra cac sb lieu thuc té, ly thuyét kinh té va cong cu toan hoc khong thé
thiéu duoc 12 ly thuyét Xac suat Théng ké két hop véi cac phan mém vi tinh hd trg, nham
lwong héa cac quy luat kinh té néi riéng va thuc tién néi chung thdng qua nhitng mé hinh
toan hoc pht hop vai thuc té, wéc lugng cac tham sb, phén tich, danh gia va du bao cac
chi tiéu kinh té, x4 hoi. Kinh té lugng vi thé con duoc ap dung trong cac linh vuc khoa
hoc ki thuat, méi trudng, dan sb, giao duc, v.v....

1.1.2. So @6 tong quan vé kinh té lweng: C6 thé hinh dung mét céch tong quan vé qua
trinh xay dung va ang dung caa kinh té luong qua so dd sau:

Néu van dé can nghién clru va céc giad thuyét

L

Thiét 1ap mé hinh

\I/
\

Thu thap, xt ly sé liéu

v

U'dc lugng céc tham sé

\’

Phan tich, ki€m dinh mo hinh

(Khang phtl hop) \A
Panh gid tinh phu hop cia mé hinh

l (phu hop)

St dung mé hinh: danh gia, du bao, ra quyét dinh,...
Bang 1.1

a. Van dé nghién ciru va cac gia thuyét
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Vién d& nghién cau c6 thé dua trén co so ly thuyét kinh té, kinh nghiém thuc té, két qua
cta nhitng nghién ctru trude d6. Tir d6 can phai xac dinh duoc cac bién kinh té va méi
quan hé gitta ching. Méi quan hé nay 1a sy phu thudc gitra mot bién, goi 1a bién phu
thudc hay bién can duoc giai thich, dbi véi cac bién con lai, goi 1a céc bién giai thich (c6
nhiéu tai liéu con goi la c+ac bién doc lap, nhung mot cach chinh xac, ta nén goi la cac
bién giai thich)

Chang han, ly thuyét kinh té chi ra rang: Chi tiéu tiéu diing tang khi thu nhép tang nhung
S gia ting trong tiéu ding khéng nhiéu nhuw s gia tang trong thu nhdp. Trén co sé nay,
ta xac dinh duoc hai bién kinh té can khao sét 1a Thu nhdp va Tiéu dung, trong d6 Tiéu
ding s& phu thudc vao Thu nhap va van dé can nghién ciu ¢ day la: Khi thu nhap thay
d6i 1 don vi thi tiéu dung s& thay d6i mot lugng 1a bao nhiéu?

b. Thiét 1ap mé hinh kinh té lweng

Ly thuyét kinh té cho biét quy luat vé méi quan hé giira cac bién kinh té mot cach dinh
tinh, nhung khong luong hoa dugc mdi quan hé nay, tic 1a khdng néu cu thé dang ham
biéu dién méi quan hé dé. Trén co sé cac hoc thuyét kinh té, st dung cong cu toan hoc,
kinh té lugng sé& dinh dang cdc md hinh cho céac trudng hop cu thé, tic 1a thiét 1ap mo
hinh kinh té luong.

Trong ly thuyét xac suat, ta biét ham hdi quy:

E(YIX) =f(X) ) ‘ ,
& md hinh todn hoc mé ta sy phu thudc cua gia tri trung binh (c6 diéu kién) cua bién
quan sat Y vao bién quan sét X.
Tuy nhién do tac dong ngau nhién ma céc gia tri cua bién Y thuong léch khoi gia tri trung
binh (quan hé gitra Y va X 1a quan hé phy thugc thong ké), nén do léch:

U=Y—EY|X)

la mot bién ngau nhién. Vithé: Y = E(Y|X) + U
Va mo6 hinh sau day duoc goi 1a md hinh kinh té luong:

{E(YlX) = f(X) @)

Y=fX)+U

Trong d6 s6 hang U, goi 1 s6 hang nhiéu, 12 mét bién ngau nhién (nén con goi la sai sb
ngau nhién), dai dién cho céc tac dong ngau nhién cua cac yéu té khac ngoai X. Ching
han néu X 1a thu nhap, Y 14 tiéu dung thi U dai dién cho tac dong cua cac yéu té ngiu
nhién khac ngoai thu nhap, nhu: hoan canh gia dinh, s¢ thich, tip quan tiéu dung,...anh
hudng dén viéc tidu dung.
¢. Thu thap, xir ly s6 liéu

Trong mé hinh kinh té luong duoc xac 1ap, tic 1a da xac lap duoc dang caa ham hoi
quy f(X), ¢6 cac tham sé chua biét ma ta can udc lwong. Chang han dang hoi quy 1a tuyén
tinh, tic 1a f(X) = a + b.X Dé udc lugng md hinh kinh té lugng, ta can téi viec thu thap
va xir Iy céc sb liéu vé céc bién trong md hinh.
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d. Uée hrong cac tham sé: Cac tham sé trong md hinh kinh té luong 1a cac hang sé chua
biét cua tong thé. O day ching ta sé dung phuong phap théng dung nhét, d6 1a phuong
phap binh phuong bé nhat thdng thuong (Ordinary Least Squares) hay ¢ goi 1a phuong
phap binh phuong t6i thiéu thong thudng, viét tat 1a: OLS.
e. Kiém dinh gia thuyét vé tinh phd hep ciia mé hinh
Muc dich kiém dinh gia thuyét 1a:
- X4c dinh mtrc d6 phd hop vé mit ly thuyét caa md hinh
- Xac dinh mic d6 phu hop ctia dang md hinh véi sb liéu diéu tra va phat hién du hiéu
c6 thé bi vi pham céc gia thiét c6 dién cia md hinh kinh té lugng.
Chéng han vé quan hé thu nhap X — tiéu dung Y, néu ta dinh dang mé hinh kinh té luong
la:
{E(YIX) =a+b.X
) Y =a+ b.X +U

thi do quan hé gitra Y va X thuc té 1a dong bién, tic la phai ¢ b > 0. Mat khac do su gia
tang trong tiéu dung khong nhanh nhiéu nhu trong thu nhap, c6 nghia 1a b < 1. Vay phai
kiém dinh b € (0,1), d6 1a su kiém dinh vé tinh phi hop véi ly thuyét kinh té caa mo
hinh. Ngoai ra ngudi ta con quan tdm téi muc do thich hop ciing nhu céc tinh chét cua
mot md hinh tét. Néu mo hinh wéc luong chua dat duoc cac tiéu chuan cia mot md hinh
t6t thi can kiém tra lai budc b/va ¢/. Néu mo hinh duoc dénh gia 1a tot thi sir dung mo
hinh dé danh gia, du béo, ra quyét dinh,...
h. Panh gia, du bao

Khi mé hinh duoc danh gia 1a phu hop, 12 tét, ta str dung no dé danh gia, phan tich, du
bao vé& méi lién hé giira bién phu thudc véi céc bién giai thich, qua d6 danh gia, dy béo va
ra quyét dinh ddi vai nhitng van d c6 lién quan.

1.2.  Khai niém vé hdi quy va phan tich hdi quy

1.2.1. S6 liéu cho phan tich héi quy

a. Phan loai sé liéu: S6 liéu duoc chia 1am 3 loai: Cac sé liéu theo thoi gian (hay la
chudi thoi gian), cac sé liéu chéo va cac sé liéu hon hop.

- Céac so liéu theo thoi gian 1a cac sb lieu vé mot bién hay mot véc to quan sat trén cliing
mot ddi twong quan st (cing maot dia phuong, mot don vi, ... ) ¢ nhitng thoi ky (ngay,
tuan, thang, nam,...) khac nhau.

- C4c s6 liéu chéo 1a cac sb lieu vé mot bién hay mot véc to quan sat dugc thu thap trong
cung mot thoi ky ¢ nhiéu déi tuong quan sat (nhiéu dia phuong, don vi,. . ) khac nhau. -
Céc sé liéu hon hop hay cac so licu chéo va theo chudi thoi gian 1a sy ket hop cua hai
loai ni trén, d6 1a cac sb lieu vé mot bién hay mot véc to quan sat trén cac d01 tuong
quan sat (cac dia phuong, cac don vi, ... ) khac nhau & nhiing thoi ky (ngay, tuan, thang,
nam,...) khac nhau.

Vidu 1:
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Trong 10 ngay tai tp. HCM — S6 liéu theo thoi gian.
K.sat gia vang: { Trong ngay hdm qua tai : Ha Ndi, tp. HCM, D.ndng — S6 liéu chéo.
Trong 10 ngy tai: Ha Noi, tp. HCM, Da ndng — S6 liéu hon hop.

Viéc phan loai sb liéu la can thiét dbi voi ngudi sir dung, vi mdi loai sb liéu déu c6 nhiing
dic tinh wu viét hay han ché riéng di véi mé hinh.

b. Nguén sé liéu: Sé liéu duoc sir dung trong phan tich hdi quy duoc thu thap tir hai
ngudn: S liéu diéu tra thyuc té va sé liéu thir nghiém.

So liéu thir nghiém nhan duoc tir viéc tién hanh thir nghiém trong nhimg diéu kién nhét

dinh nao d6 (c6 thé do ngudi thir nghiém, quan sat dit ra) dé quan sat, do dac. Nguon sé
liéu nay thuong xuét hién trong cac linh vuc khoa hoc, ki thuat. Chang han nguoi ta ap
dung cac ché do canh tac khac nhau trén céc thira ruong dé quan sat tac dong caa ching
trén nang suat ciia mot giéng lua.
S6 li¢u thuc té khong chiu tic dong anh huong ciia nguoi diéu tra, quan sat. Chang han
cac sb liéu vé gia vang, gia bat dong san, ty 1&é ho nghéo, muc thu nhép,...khong nam
trong su kiém soat ciia ngudi diéu tra, quan sat, la nhiing s6 lieu thyc té. Bdi vai cac sd
liéu thuc té, viéc phan tich anh huong cua mot yéu té nao do ddi vai bién phu thudc s&
kho khan hon do ngudi ta khdng kiém soat dugc nhimg tac dong cua ching.

Chét luong cua sb liu 1a & chd nd co tinh khach quan, cé phan anh dang thuc chat cuaa
hién twong, d6i twong quan sét, nghién ctu hay khdng. Cé thé chi ra cac nguyén nhan sau
khién cho chat lwong s6 liéu thuong khong hoan hao:

- Vian d¢ sai 6 trong cac phép do, quan sét.

- VAn d¢ sai s6, sai 1am, bo s6t trong qué trinh thu thap sé liéu.

- Van d¢ lya chon phuong phép diéu tra, chon mau.

- Mt d6 tong hop va tinh chat bao mat caa sé liéu.

Vay ching ta chi c6 thé tim ham hdi quy phd hop nhat véi s6 liéu di co.

1.2.2. Ham hai quy téng thé PRF (Population regression function)

Trung binh c6 diéu kién (hay ky vong c6 diéu kién) ciia bién Y theo tap bién (hay véc
to) X 1a E(Y|X) dugc goi 1a ham hdi quy tong thé cua Y theo X, tic 1a ham hdi quy dugc
xay dung dua trén két qua nghién ctiru khao sat tong thé, viét tit 1a PRF.

Vi dy 2: Tong thé 12 60 ho gia dinh & mot khu vyuc nho véi 2 tiéu chi quan sat: X (USD)
la marc thu nhap hang tuan caa mot ho, Y (USD) 1a muc chi tiéu 1 tuan caa mot ho. Diéu
tra toan bo tong thé ta co két qua sau, trong do Y, 1a cac gié tri caa bién Y ¢ng voi X = x,
& day c6 nghia 1a muc chi tiéu 1 tuan caa cac ho c6 cing muc thu nhap hang tuan 13 X =
x, cOn n, 1a tong sé ho ¢6 cing mic thu nhap hang tuan 1a X = x va ham PRF 1a E(Y|X)
c6 cac gia tri twong tng véi gia tri cua X duoc chi ra ¢ dong cudi cling caa bang tinh sau:
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X 80 100 120 140 160 180 200 220 240 260
Y

55 65 79 80 102 110 120 135 137 150

60 70 84 93 107 115 136 137 145 152

65 74 90 95 110 120 140 140 155 175

70 80 94 103 116 130 144 152 165 178

75 85 98 108 118 135 145 157 175 180

88 113 125 140 160 189 185

115 162 191
ﬁ: nﬂ ﬂz ﬂs nﬂ nﬁ nﬁ nﬁ nﬂ nﬂ )Qm
My 325 462 445 707 678 750 685 1043 966 1211

E(Y|X) |65 77 89 101 113 125 137 149 161 173

Bang 2: Khdo sét vé thu nhdp va chi tiéu cua 60 hé gia dinh
Trong bang ta cé:
- Mtc chi tiéu binh quan trong tuan cua nhiing ho ¢ cling mic thu nhap 80USD Ia:

E(Y|X = x1 = 80) = EY,,, = 23000570475 _ 325 _ 65(USD), ...; E(Y|x10) = 173.

5 5

Nho phan mém Eviews, hinh 1.1.a cho thay biéu do phan tan cua chi tiéu Y theo thu
nhap X, hinh 1.1.b 1a d thi mé ta sy phu thudc cua gia tri trung binh c6 diéu kién cua
tiéu dung Y theo gia tri cua thu nhap X.

Yvs. X
Yvs. X
200 200
180 180
160 160 |
140 | 140 |
> 120 > 120
100 100+
80 80
60 | 60
40 : : : : : 40 ‘ ‘ ‘ ‘ ‘
40 80 120 160 200 240 280 40 80 120 160 200 240 280
X X
Hinh 1.1.a Hinh 1.1.b

Pit: U =Y — E(Y|X) thi U la mét bién ngiu nhién. D6 1a sai s giita bién quan sat Y
Véi trung binh c6 didu kién cua Y theo X. Ta goi U 1a sai s ngau nhién.

Trong vi du trén, ta co:
vy —EY|X =x1)=55-65=-10,y, —E(Y|X =x1) =60 — 65 = -5,
ys—E(Y|X = x1) = 65— 65 =0,y, — E(Y|X = x1) = 70 — 65 = 5,
ys —E(Y|X =x1) =75—-65 = 10,...
Vea — E(Y|X = x10) = 150 — 173 = —23, yss — E(Y|X = x10) = —21,
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yee — E(Y]X = x10) = 2,ys, — E(Y|X = x1) = 5,y55 — E(Y|X = x10) = 7, ...,

Yoo — E(Y1X = x1~0) =18 ’ ’

Nhu vay sai s6 ngau nhién U tap trung kha doi xiang xung quanh s6 0. Mat khéac ta co: =
E(Y —E(Y|X)) = EY — EY = 0 . Diéu nay cho thay sai s6 ngau nhién U la dai luong
ngau nhién c6 phan phéi xap xi phan phdi chuan véi gia tri trung binh EU = 0. ,
Can luu y rang: Ham hoi quy tong thé PRF caa Y theo X la mot ham cua X, vi vay néu X
1a bién ngdu nhién thi E(Y|X) 1a mot bién ngau nhién, néu X 1 bién tit dinh (khéng ngau
nhién) thi E(Y|X) 1a mot ham s tit dinh. Trong vi du trén, vai tong thé 12 60 ho gia dinh
thi E(Y|X) 1a bién ngdu nhién c6 10 gia tri: E(Y|X) = 65,néu X = 80; E(Y|X) =
77,néu X = 100, ..., E(Y|X) = 173,néu X = 260.

Véi bién ngau nhién U théa man maot so tinh chat nao d6 (nhu 1a tinh chat cua sai s6
ngau nhién), ta goi: E(Y|X) + U la ham hdi quy tong thé ngau nhién, hay PRF ngau
nhién caa Y theo X. Can nhé rang PRF ngau nhién luén Ia bién ngau nhién. M6 hinh:

{E(YIX) = fX) (3a)
Y=EY|X)+U (3b)

cho phép ta xap xi bién can giai thich Y bai ham hoi quy tong thé ngau nhién, goi la md
hinh kinh té lwong.

Trong mé hinh (3a, 3b), ta van goi U la sai s6 ngau nhién. Thanh phan U xuat hién trong
md hinh véi vai trd 1a tac dong ngau nhién cua nhitng yéu té khac ma ching khong duoc
dua vao mo hinh. Sy ¢6 mat cua U thé dugc giai thich bai nhitng nguyén nhan sau:

* Ta khong biét hét duoc cac yéu td anh huong dén bién phu thudc, tac dong cua ching
dbi véi bién phu thudc nam ngoai kha nang nhan biét ciia ching ta.

* Ta khong thé c6 duoc s lidu cho moi yéu té anh huang, ké ca khi biét ching ¢ anh
hudng dén bién phu thuoc.

* M6 hinh sé& tré' nén qua phac tap néu ta dua hét cac yéu té anh huong vao mé hinh. Vi
thé thong thuong nguoi ta chi giit lai nhitng yéu té c6 anh hudng quan trong trong mo
hinh, cac yéu té khéac ¢ anh huong khong duoc dua vao sé& nhap vao thanh phan nhiéu.
* Sai s6 ngau nhién trong thu thap sé liéu.

Chay:

a/ Néu ham PRF chi ¢6 1 bién giai thich thi duoc goi 1a ham héi quy don hay hoi quy hai
bién. Néu PRF c6 nhiéu hon 2 bién giai thich thi dwoc goi la ham hoi quy nhiéu chiéu hay
hdi quy boi, hdi quy nhiéu bién.

b/ Néu sé liéu diéu tra 1a sé liéu theo thoi gian thi md hinh kinh té lugng (3a), (3b) duoc
quy wdc Viét:
{E(let) =f(Xe) (3a’)
Y, = E(Y|X,) + U, (3b")
Trong d6 chi s6 t biéu thi thoi diém hay thoi ky cua sé liéu.
Néu s6 lidu diéu tra la s6 liéu chéo thi mo hinh kinh té luong (3a), (3b) dugc quy udc
viet:
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{E (Y1X;) = f(X:) (3a")
Y =EX|X) +U; (3b™)
Trong d6 i la chi so thir tu duoc sap cua quan sat.

¢/ Viéc dinh dang ham hai quy téng thé 1a van dé rat quan trong, anh hudng rat 16n dén
tinh phi hop, tinh chinh xé4c cua cac wdc luong, danh gia, du béo hay ra cac quyét dinh
dira trén mé hinh. D4i voi van dé nay, ta can dwa vao nhiéu yéu td, truéc hét 1a ban chat
ctia méi lién hé gitra bién phu thudc véi céc bién giai thich trén co sé ly thuyét kinh té.
V& phuong dién truc quan, ta dua vao biéu do phan tan mé ta su bién thién caa day cac sb
liéu quan sat.

Chang han trong vi du trén, dya vao ban chat cia mdi lién hé giita tiéu dung ddi véi thu
nhap va biéu d6 phan tan cua day céac s liéu (tap trung kha gan vai mot duong thang), ta
dinh dang ham PRF xac dinh va PRF ngau nhién nhu sau:
E(Y|X) = f(X) = a + bX (4a)

{YzE(YIX)+U=a+bX+U (4b)
Trong md hinh (4a, 4b): a, b 1a cc tham s6 chua biét dugc goi 1a cac hé sb hdi quy, trong
d6 a goi 1a tung do do gbc hay hé sé tu do hoic hé sé bi chan, b goi 1a d6 doc hay hé sb
g6c cua duong thang hoi quy.
d/ M6 hinh hai quy dwoc goi 1a tuyén tinh néu ham héi quy tuyén tinh doi véi cac tham
s6 cua md hinh (Ivu ¥ rang né cé thé khong tuyén tinh theo bién giai thich). Tur nay veé
sau, trong gido trinh nay, ta chi khdo sat mé hinh héi quy tuyén tinh hodc dwa dwoc vé
dang tuyén tinh.
Chang han cac mé hinh hdi quy sau day 1a tuyén tinh:
Y =a+ b, X +b,X? + U : md hinh Parabol
Y = by + byInX + U:mo6 hinh lin — log

1
Y=>b + bz.)—( + U:md hinh nghich dao
Céc mo hinh sau day khong phai 1a md hinh tuyén tinh:

Y = % +bX +U (@)
| Y= mﬁ +U (b)
Tuy nhién (a) cé thé dua vé mo hinh tuyén tinh:
Y=a+bX+U (a’=%) (a")
(b) 6 thé dwa vé mé hinh tuyén tinh:
ln(%—1>=a+bX+U’ (b

1.2.3. Ham hé! quy miu SRF (Sample Regression Function) 7 i
Trong thyc te, ngudi ta thuong khong the di€u tra toan b tong theé. Khi do thay vi di€u
tra tong thé, ta chi c6 thé dwya vao mau va ham hoi quy xay dung trén mau duogc goi la
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ham héi quy mau, viét tit 1a SRF (Sample Regression Function). Ham hdi quy mau SRF
Ia hinh anh cua ham hdi quy tong thé PRF théng qua mau diéu tra. Tuy nhién khi thay doi
mau thi n6i chung ham hdi quy mau thay doi. Vay véi so ligu mau, 1am sao xay dung mot
ham hoi quy mau SRF gan nhat hay xép xi t6t nhat cho ham hdi quy tong thé PRF?
Ky hiéu ¥ 1a ham hoi quy mau SRF thi ¥ thuc chat 1a mot wéc luong caa ham hol quy
tong thé PRF. Khi da dinh dang ham hoi quy tong thé PRF (co chira cac tham s6 chua
biét goi 1a cac tham sé cua md hinh) thi ham hdi quy mau SRF duoc dinh dang tuong
mg. Khi d6 viéc tim u6c luong ¥ cho PRF duoc quy vé tim cac ude lugng cho cac tham
sb chua biét cia md hinh. Chang han néu PRF xac dinh va ngiu nhién dugc dinh dang l1a
tuyén tinh:

{EWM)=a+bK

Y=E¥|X)+U=a+bX+U

thi ham hoi quy mau dugc dinh dang twong tng 1a:

{?=d+BX

Y=Y+U=a+bx+T

v6ia, b, U twong tmg la cac uéc lwong cua a, b, U. Ta goi U 1a phan du hay thing du
(residuals). Bé tim ham hdi quy udc lwong ¥, ngudi ta sir dung phuong phap binh
phuong bé nhat s¢ duoc dua vao trong chuong sau.
Chang han tir tong thé 60 ho gia dinh trong vi du trén, ta ldy mau 10 ho:

X 80 100 120 140 160 180 200 220 240 260
Y 60 74 90 108 116 130 136 140 145 175

Y vs. X

Tir mau nay, biéu do phan tan caa Y theo X
(duoc cho bai Eviews) cho thay cac diém
phan tan sap xép rat gan véi mot dudng
thang, két hop véi ban chat mbi quan hé
gitra thu nhap va tiéu dung, ta nhan dang o

180

160

140 |

(E(Y|X) =a+ bX 100 |

PRF:
{ Y=a+bX+U 80
Do do: 60 |
SRP{Y a+bx il
Y=a+bX+ U 40 80 120 160 200 240 280
X

Trong c‘ic') viée tim cac ude luong @, b s& o Hinh 1.2 N
duogc dé cap trong chuong 2. Bieu do phén tan Y theo X tur mau
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Chuwong 2.
MO HINH HOI QUY HAI BIEN

Mb hinh héi quy hai bién hay mo hinh héi quy don la dang don gian nhat, tuy it c6 ¥
nghia vé mat thyec té, nhung lai la co sé cho viéc khao sat méd hinh hai quy bgi. Trong
chwong nay ta tdp trung vao mod hinh héi quy tuyén tinh hai bién véi cac van dé vé wéc
lirong va kiém dinh gia thuyét c6 lién quan.

Nhéc lai rang: Hdi quy hdi tuyén tinh hai bién véi bién giai thich X va bién phu thuoc Y
co:
- M& hinh PRF (mé hinh ly thuyét hay mé hinh tong thé):
E(Y|X) = a + bX, (1)
{Yz EYIX) +U=a+bX+U (1b)
Trong d6 a,b 1a cac hé sé hoi quy: a duoc goi la hé s bi chan hay hé sé tu do, né la tung
do gdc cua duong thang hoi quy (1a); b dwoc goi 1a hé s6 hoi quy cua bién X, no 1a do
déc hay hé sé goc caa duong thang hoi quy (1a).
Pé thay dugc ¥ nghia cua hé s6 hdi quy b, tir (1a) va (1b), cho bién X lan luot lay gia tri
X, X + 1, ta co:
{b — E(Y|X = x+ 1) — E(Y|X = x) (2a)
b =Yy — Yo = (Uxs1 — Uy) (2b) ,
Theo (2a), b chinh la lwong tang hay giam binh quan (theo duw bdo qua mé hinh) cua bién
phu thugc Y khi bién giai  thich X tang lén 1 don i
Theo (2b), b chinh la lwong tang hay giam (theo di bao qua md hinh) cua bién phu thugc
Y khi bién gidi thich X tang thém 1 don vi trong diéu kién cac yéu té khdc khéng thay doi
(vikhi d@6: Uy, q = Uy)
- M6 hinh SRF (hay md hinh uéc lugng):
{? =3a+bX (3a)
Y=Y+U=2a+bX+0T (3b)
Nhu vay: b chinh 13 lugng ting hay giam binh quén (theo du bao qua mé hinh wéc luong)
cua bién phu thudc Y khi bién giai thich X ting 1én 1 don vi. NGi theo mot cach khac: b
chinh 14 lwong ting hay giam (theo dy bao qua mé hinh uée lwong) cua bién phu thugc Y
khi bién giai thich X ting thém 1 don vi trong diéu kién cac yéu té khac khong thay doi .

2.1. U'éc lwgng cac tham sé hdi quy
Xét hoi quy tuyén tinh hai bién vai bién giai thich X va bién phu thuoc Y ¢6
- M6 hinh PRF (md hinh ly thuyét hay mé hinh téng thé):
{E(YIX) = a + bX,
Y=EY|X)+U=a+bX+U
- M6 hinh SRF (hay md hinh uéc lugng):
{?=‘3+§X o 2.2)
Y=Y+U=a+bX+U

(2.1)
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Trong phan nay ta tim cac wéc lugng @, b cho cac h¢ sd hdi quy a, b clia mo hinh tong
thé (2.1) tot nhat theo nghia dudi day.

2.1.1. Phwong phap binh phwong bé nhét théng thuwong OLS
(OLS = Ordinary Least Squares)

Truéc héttamd ta y tuéng cua phuong phap OLS

nhu sau: Trong mat phang Oxy, ta goi cac diém

M;(X;,Y;) 1a cac diém thuc nghiém (diém quan sat)

M;(X;, ) 1a cac diém hdi quy wdc luong,

i =T, Khido: D2 = (v; — %,)" 1a binh 7 . M,

phuong khoang cach tir diém quan sat M; i

dén diém hoi quy ude lugng M;.

-

A , , ~ ?;' == . l‘r?i
Ta muén tim cdc woc lwong @, b cho ;
cac hé sé hoi quy a, b sao cho tong 2 L X X
' ' Hinh 2.1

binh phwong cac khodng cach tir cdc diem
quan sat déen cdc diem woc lwong 1a bé nhat. Dicu nay c6 nghia la:

F(@bh) =¥, U7 = 3%, (Y, — a— bX,)" - min
Vay bai toan bay gio 1a: tim diém (@ b) ma tai ¢6 ham hai bién F(&, b) dat tri nhé nhat.

Tacs: So=-2¥%,(Y,—a-bX;), T=-23%,X(Y —a-bX,),
H¢ phuang trmh
n

oF _a—bx) = L

—=0 Z(K a-bx;)=0 a=Y-bX

glff e = @i, _XY-XY ()
75 ° ZXi(Yi—a—bX)—O 52(X)
Tinh:

_ O%F _ — . o%F 2 2
—aaz—Zn,B—aab—ZZ X;=2nX,C = = = 251, X} = 2nX

=A>0, A=AC-B?=4n?(X2-X?)=4n%5%(X) >0

Suy ra ham F (&, b) dat cuc tri duy nhat tai diém (& b) x4c dinh b&i () 1a diém cuc
tieu. Vi thé F (&, b) dat tri nho nhat tai diém nay.

Vay: a =Y —b.X, =% Z(X)
T6m lai: Bang phuong phap binh phuong bé nhét thong thuong OLS, dbi véi md hinh hoi
quy tuyén tinh PRF caa Y theo X la:

Yoo P
la cac udce lugng can tim.

{E(YIX) = a+ bX,
Y=EY|X)+U=a+bX+U
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ta tim dugc mo hinh SRF (hay mo hinh udc luong):
Y=Y+U=a+bx+0

Trong do: ia=Y-b.X b= ™
(NhAc lai cac dai lugng thdng ké: X = % " . X;: Trung binh mau cia X

n
_ 1 x
Y = ;Z Y; : Trung binh mau caa Y

3|i—‘

Tl
ZX Y;: Trung binh mau cta X.Y
i=1

n
z : Trung binh miu cla X?
SZ(X)—X2 X? : Phwong sai mau cta X )

2.1.2.Chuy: 7

a. bé thiét 1ap mo6 hinh SRF (hay mo6 hinh udc lugng), ta cd thé lap bang tinh, sau nay
cing voi nhitng tinh todn phuc tap hon, ta c6 thé sir dung phan mém hd tro.
b. M6 hinh SRF (2) c6 thé viét lai duéi dang:

=r=bhx-x 2.4)
Y-Y=bX-X)+U
. ~  XV-XY
Trong do: b=-— 7

Tu day suy ra:

* Ham SRF tim theo phuwong phap OLS 1a y = ¥ ¢4 d6 thj ludn di qua diém trung binh
mau (X,Y)

* \/éi mot mau xac dinh thi hé s hdi quy b 12 sé xac dinh, n6 biéu thi lugng ting hay
giam cua trung binh bién phu thudc Y khi bién doc lap X ting mot don vi. D4u cia b biéu
thi xu thé thuan, nghich ciia twong quan giira Y va X.

Khi d6 trén mau nay ta co:

Y=V, U=0 EVY=EY=EY=EY, ED=EU=0=EU. (2.5)

* [J khong twong quan véi X, U khong twong quan véi ¥, tirc [a:

cov(0,X) = cov(0,7) =0 (2.6)
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c. V&i mot mau cu thé thi a,b 1a cac hiang s6 xac dinh, nhung khi mau thay ddi thi hé
thic (*) cho thdy ring &b 14 cac dai lwong ngiu  nhién.
d.Kyhiéu: x=X—-X, y=Y-Y,9=Y— Y, i = U—U tuong tng la cac do léch

cua cac bién X, Y, ¥, U so véi trung binh mau cua chdng. Tir md hinh hdi quy SRF
noi trén, ta co:

y=bx, i=U, y.0=0va:y=9y+1 (2.7)

Vi dy 1: Véi mot mau diéu tra vé mic thu nhap X va muc tiéu dung Y gom 10 ho gia
dinh tir tong thé 60 ho trong vi du trude day ¢ chuong 1, ta co cac s6 liéu sau:

X 80 100 120 140 160 180 200 220 240 260
Y 60 74 90 108 116 130 136 140 145 175

Pé thay duoc cac budc tinh toadn, vao Excel, 1ap bang tinh:

X Y X2 Y2 X.Y
Suy ra: 80 |60 |6400 | 3600 4800
X = %’0 =170, ¥ = %‘* = |100 |74 |10000 |5476 | 7400
117.4 120 |90 14400 | 8100 10800
140 | 108 | 19600 | 11664 | 15120
Y2z = 322000 _ 25500 160 | 116 | 25600 | 13456 | 18560
10 180 | 130 | 32400 | 16900 | 23400
T 148942 _ a0 200 | 136 | 40000 | 18496 | 27200
~T10 4 220 | 140 | 48400 | 19600 | 30800
 iesso 240 | 145 | 57600 |21025 | 34800
Y == =121838 260 | 175 | 67600 | 30625 | 45500
Téng: 1700 | 1174 | 322000 | 148942 | 218380
5 XY—-XY 21838-170.117,4 0569657
~S%(x)  32200-1702 7 ’
a=Y-b.X= 117,4 — 0,569657.170 = 20,55831
Vy ta ¢ mo hinh SRF: { ) Y f 20,55831 + 0,569657. X R
Y=Y+ U =2055831+0,569657.X + U

Hé s6 b = 0,569657 cho thay khi thu nhap cua cac ho tang thém 1 USD thi binh quan
muc tiéu dung tang lén 0,569657 USD.

2.2. Hé s xac dinh
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a. C4c tong binh phwong d¢ léch: Xét mé hinh SRF (3) nhin dwoc bang phuong phap
OLS. Ky hiéu:

TSS = ny? = ny = nS2(Y) = Z(Yi 72 = 2 Y2 —n.(F)? (2.9
1a tong binh phuong cdc dg léch giira cac gid tri quan sét thyc té Yi va gia tri trung binh
Y cua cac quan sét, con goi 1a tong binh phwong cdc dé léch cia Y (trén mau).(TSS =
Total Sum of Squares ), nd cho thiy toan bo su bién thién cua bién phu thuoc Y.
ESS=n32= 397 =3(%,-7) = ()" 2xf =ns?(x).(B)°  (2.10)
la tong binh phirong cdc dg \éch gia gia trj cua bién hoi quy mdu wée hrong cua Y Véi
gia tri trung binh cia chang, con goi 1 téng binh phirong dé léch ciia Y dwoc gidi thich
boi SRF ( ESS: Explained Sum of Squares ).
RSS =n.@2 =¥ a2 = ¥(v, - %) (2.11)
la tong binh phuong cac do léch giira cAc gia tri quan sat Y; va gia tri wdc luong (tinh
toan) ¥;, con duoc goi la tong binh phuong cac do léch cua Y khong duoc giai thich boi
SRF, hay tong binh phuwong cac phan du (thing du) RSS do cac yéu té ngiu nhién gay ra
(RSS: Residual Sum of Squares ).
Nhan xét: Tir c4c tinh chat ciia ham SRF dugc chi ra & trén, ta co:

Yyi=b2Yxf + X107 (2.12)
Hay TSS = ESS + RSS (2.13)
Y
4
Y,
Y
0 0 X; | X X
Hinh 2.2
b. Hé s6 xac dinh
Tir (2.13) ta c6: BB (2.14)
TSS TSS

V6i mot mau cu thé, khi sir dung phuong phap OLS, ta nhan dwoc TSS 14 hing sb xac
dinh, con gia tri ESS va RSS con thay d6i tly theo dang ham héi quy.

Mt d6 phu hop ciia ham hdi quy mau SRF (hay cia md hinh kinh té luong) véi cac sé
liéu quan sat dugc danh gia qua mutc d6 gan nhau giita cac gia tri uéc luong ¥; va cac
gia tri thuc t& Y;. Vi thé tong RSS cang bé (tic 1a cang gan vé 0) thi SRF cang pha hop.
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Tuy nhién ta lai khéng biét duoc RSS ting dén hing sé nao thi mé hinh kém phu hop
nhét. Vi vay ngudi ta dua ra mot dai luong dé do mirc &6 phi hop ciia ham hdi quy mau
SRF v&i céc sb lidu quan sat, goi 1a hé sé xac dinh R? nhu sau:
R? = ESS _ 1 _BSS

TSS TSS )
Tir dinh nghia, d& thiy hé sé xac dinh R? c6 cac tinh chét sau:
Tinhchdt1: 0 < R? <1
Tinh chdt 2: Khi R? = 1 thi ham hdi quy mau SRF thich hop mét cach hoan hao véi cac
s6 liéu quan sat, khi 40 ¥; = Y;, Vi = 1,2,...,n, hay RSS = 0, ta ndi tat ca cac sai léch
cua Y; (o véi tri trung binh) déu duoc giai thich boi SRF
Tinh chdt 3: Khi R? = 0 thi ham hdi quy mau SRF khéng thich hop, tat ca cac sai léch
cua Y; ( so v&i gié tri trung binh) déu khéng duoc giai thich boi SRF (vi khi d6 RSS =
TSS,hay ¥, =Y, Vi =1,2,..,n).

Trong thuc hanh, dbi véi md hinh hoi quy hai bién, ta c6 thé sir dung mét trong cac
cach tinh hé s6 xac dinh nhu sau:

(2.15)

~o S2(X)
RZ = bzgz_(y) (216)
2 _ (inYi)z
R*= ExHE D) (2.17)
RZ=1% =15 (2.18)

(rxy: hé s8 twong quan mau gitta X va Y;ryy la he s6 twong quan mau giita X va ¥
; luu y 1a phép bien doi bac nhat khong lam thay doi hé so twong quan)
Vi du 2: Vi mau trong vi du 1 va céc két qua tinh toan da co thi:

TSS = Zylz = z Y7 —n.Y? = 148942 — 10.(117,4)% = 11114,4

ESS = b? (z X?* — n.)?z) = (0,569657)2. (322000 — 10.1702) = 10708,80022

RSS =TSS — ESS =11114,4 —10708,80022 = 405,59978
_ESS _ 1070880022 _ ..

S TSS T 111144 0,963
Vi b = 0,569657 > 0 nén ryy = VRZ = 1/0,9635 = 0,98158

Nhu vay trong ham hdi quy SRF, bién X giai thich dugc 96,35% sy thay doi caa bién
phu thudc Y, 3,65% su thay ddi con lai cua Y do cac yéu té ngau nhién khéac gay ra. Xu
thé twong quan & day 1a thuan. Ham SRF phi hop khé cao véi mau quan sét.

R2

Chay:

c1. Thyc té nguoi ta khéng co mot tiéu chuan chung dé danh gia mirc do cao thap cua R?
va khdng nén chi dira vao R? dé danh gia mtrc d6 phu hop caa md hinh ma con phai dwa
Vvao c4c yéu té khac nhu kinh nghiém thyc té, kha nang dy bao chinh xac,....

c2. Theo kinh nghiém thuc té, ddi véi s6 liéu chudi thoi gian thi R? > 0,9 dugc xem phi
hop tét, di véi s liéu chéo thi R? > 0,7 duoc xem phu hop tot.

¢3. Theo c6ng thirc dinh nghia thi R? chinh 14 ty & hay phan trim su bién thién cua bién
phu thuoc Y dugc giéi thich bdi mo hinh.

2.3. C&c gia thiéet cia phwong phap OLS
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Muc dich cua viéc xay dung md hinh kinh té luong 12 dua vao d6 nguoi ta giai quyét
c4c bai toan thong ké: phan tich, danh gia, lya chon, ude lugng, du bao,.. . Muén c6 mot
md hinh wdc lugng tdt thi truede hét cac hé sé hdi quy wdce luong phai co nhﬁ:ng tinh chat
tét. Bé co duoc cac wdc luong @ cho a,b cho b tim theo phuwong phap OLS c6 cac tinh
chat tot, md hinh can dap ung cac didu kién sau ddy ma ngudi ta thuong goi la cac gia
thiét caa md hinh hoi quy tuyén tinh c6 dién:

Gid thiét 1: Mac du bién doc 1ap X 1a bién ngau nhién, nhung cac gia tri ciia X thuong
dugc xéc dinh trudc, tic 12 phép 1ay mau vé bién X 1a khdng ngau nhién.

Ching han trong viéc khao sat quan hé giira tiéu ding Y va thu nhap X thi cac s liéu vé
muc thu nhap X da dugc dinh trudc.

Gid thiét 2: Nhiéu U la dai lugng ngau nhién c6 E(U|X) = 0, tic 1a nhiéu c6 gié tri trung
binh bang 0 va khéng phu thudc vao gia trj cua X.

Gia thiét 3: Nhiéu U c6 phuong sai ¢6 diéu kién Var(U|X) = o? = const (khdng phu
thudc vao céc gia tri cua X).

Nhiéu U la mic d6 dao dong cua cac gié tri cua bién Y xung quanh trung binh ¢6 diéu
kién E(Y|X). Gia thiét 3 c6 nghia 1a dao dong nay c6 bién do khong ddi khi gia tri cua X
thay doi. Tuy nhién trong thuc té, khdng phai gia thiét nay luc nao ciing dugc thoa méan.
Chang han nhu chi tiéu cua nhimg ngudi ¢6 mirc thu nhap thap va thu nhap cao thuong
c¢6 xu huéng khéac nhau: Chi tiéu caa nhom thu nhap thap thuong chi tap trung vao nhiing
mat hang thiét yéu, nhung ngoai nhitng mat hang thiét yéu thi d6i véi nhém thu nhap cao
con ¢6 cac khoan chi tiéu cho nhitng nhu cau giai tri, mat hang xa xi, tc 14 khdng co su
déng déu vé chi tiéu giira cac nhém nay. Khi d6 néu ta quan sét thu nhap va chi tiéu cia
ca hai nhom nay thi dé c6 hién tuong phuong sai nghleu thay doi.

Gid thiét 4: Khong c6 sy tuong quan giira cac sai so ngau nhién
Gia thiét nay duoc giai thich nhu sau: Sai s6 ngau nhién U = Y — E(Y|X) 1a mét bién
quan sat ma eng véi mau ngau nhién (X,,Y;), (X5, Y2), ..., (X, Y
la n bién ngiu nhién twong Gng:
Up=Y—EYIX)),U; =Y, —E(Y[X3), .., Uy =Y, — E(Y[Xp).
Gia thiét khong c6 sy tuong quan gita cic sai s6 ngau nhién c6 nghia la:
cov(U;, U; ) = E{(U; — EU).(U; — EU;)} = 0,Vi # j

Gia thiét nay c6 thé bi vi pham khi d6i twong diéu tra ¢6 sw rang buoc, phu thudc nhau
vé tiéu chuan diéu tra Y. Chang han: Khi khao sat vé thu nhap X va tiéu dung Y ma ddi
tuong khao sat la cac thanh vién trong mét gia dinh thi mac du c&c thanh vién c6 muc thu
nhap X khac nhau, nhung nhitng yéu t6 ngoai thu nhhép tac dong lén chi tiéu nhu hoan
canh gia dinh, tap quan, so thich, thoi quen tiéu dung déu ¢ thé tac dong gan nhur tuong
ddng dén chi tiéu cua cac thanh vién trong gia dinh, diéu ndy dan dén cac tac dong ngau
nhién co su tuong quan.

Gia thiét 5: X va U khong tuong quan, tic la:
cov(U,X) = E{(U — EU).(X —EX)} = 0
Piéu ndy cling c6 nghia la cac thanh phan Xi ciia mau ngau nhién vé X khong twong quan
véi sai so ngau nhién Ui tuong ung, tac 1a:
cov(U;, X; ) = E{(U; — EUy).(X; —EX;)} =0, Vi.
Néu bién giai thich X c6 tuong quan véi nhidu U thi ta khong thé tach roi anh huong cua
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bién giai thich X va caa nhiéu 1&n bién phu thudc Y. D& minh hoa cho gia thiét 5, ta quan
st thu nhap X va chi tiéu Y, vai yéu t6 hoan canh gia dinh 1 nhiéu c6 thé tac dong 1én
hanh vi tiéu ding cua thanh vién trong gia dinh thi gid thiét 5 & day 1a xem yéu té hoan
canh gia dinh khong tac dong dén thu nhap caa thanh vién do.

Gia thiét 6: Sai s6 ngau nhién U 1a dai lwong ngau nhién cd phan phdi chuan:
U~N(0, 52).

Ch y:

- Gia thiét 1 c6 thé duoc bo di trong 1y thuyét kinh té lwong hién dai

- Mot gia thiét kha hién nhién 1a ¢ mau n 16n hon sb tham sé caa md hinh .

- Gia thiét vé quy luat chuan caa nhidu dugc thoa man kha rong rai trong thyc té va duoc
g dung dé wdc luong, kiém dinh va du bao vé cac tham sé trong md hinh, tuy nhién gia
thiét vé phuong sai khong thay ddi c¢d thé b vi pham.

2.4. Céc tinh chat ciia cac hé sé hai quy
U , E(Y|X) = a + bX,
Xeét mo hinh hoi quy PRF: {Y E(Y|X)+U=a+bX+U
=a+bx
Y=VY+U=a+bx+0U
cac woc lugng a, b nhan dugc nho dya vao mau (X, Y1), (X2, Y2), ..., (X, Yn) Nén ching
la cac dai lugng ngau nhién ma tren mot mau cu thé, ching la cac gla tri xac dinh va la
cac udc lugng diém cua cac tham sb a, b.
CAc tinh chat tt cua @, b tim theo phuong phap OLS dugc chi ra trong dinh 1y sau:
Pinh Iy Gauss — Markov: Véi mé hinh héi quy tuyén tinh cé dién:
E(Y|X) = a + bX,
{YzE(YIX)+U=a+bX+U
thi cdc wée lwong @, b tim theo phiong phdp OLS la cdc wée hwong tuyén tinh khong
chéch, c6 phirong sai bé nhat trong 16p cdc wée heong tuyén tinh khdng chéch cua céc
tham sé a, b.
Luuy:
- Céc u6e luong @, b 1a cac ude luong tuyén tinh do biéu thirc caa ching 1a ham tuyén
tinh theo cac thanh phén méu (Yy,Ys, ..., Y, ), cuthétaco:

b= Z;Ll ¢j¥; (¢ = SZ(X)
a=Y-b.X=30, (- gX).y,
- Céc udce luong @, b 1a cac ude luong khong chéch cua cac tham sé a, b co nghia la:
Ed= a, Eb =b.
- Pinh Iy Gauss — Markov cho thay @, b 1a cac ude luong hiéu qua nhit cho cac tham sb

a,b. Tinh tuyén tinh, khéng chéch va hiéu qua nhat dugc goi tit l1a tinh chat BLUE
(BLUE: Bets Linear Unbiased Estimators).

¢6 md hinh hdi quy wéc luong SRF: {

la hing s6,j = 1,2,...,n)
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- V6i X 1a bién quan séat c6 phan phol chuan (hoic xap xi chuan) N(a, ,bg) va véi cac
gia thiét cua phuong phap OLS thi bién phuy thugc Y ciing c6 phan phdi chuan (hoic xap
xi chuan) N(a + ba, , b?b¢ + 6?) .
- Do céc wdc luong @, b 1a cac ham tuyén tinh theo céc thanh phan mau (Y., Y,,...,Y, )
nén ching c6 phan phdi chuan (hoic xap xi chuan):
a~N(a,02)

{B ~N(b,o5)
- Véi cac ude luong 4@, b tim duoc bing phuong phap OLS va véi gia thiét mau vé bién X
la khdng ngau nhién, ta co6 cac cong thirc sau diy xac dinh phuong sai, ky hiéu var(.)
(var: variance) va do léch chuan (hay sai sé chuan) caa ching , ky hiéu se(.) (se: standard
error):

2
0% = var(@) = 2307 ; se(a) =/var(@) ; (2.19)

ZSZ(X)
ag = var(ls) = SUZ—Z(X) se(B) = var(B) (f)’ day 6? = varlU). (2.20)

- Trong (2.19), (2.20) thi o2 = = var(U) la phuong sai nhiu cua tong thé, néi chung chua

biét, nguoi ta ding mot ude lugng diém cua o2 1a:

6% = -2 (RSS = TSS — ESS = n{s2(Y) — S2(X).b%}; (2.21)

& =62 du:qc g(_)l la sai s6 chuan cua hdi quy, ky hiéu 1a SER (SER: Standard Error of
the Regression). Thay (2.21) vao (2.19), (2.20) ta nhan duogc cac udc lugng diém
var(a), var(b) cta var(a),var(b) la:

XX, Y X7 _

var(a) = ZST(X)'GZ = = DS RSS; (2.22)
52 RSS

var(b) =

nSZ(X) n(n-2)s2(x)’

2.5. Khoang tin cay cho cac tham sé trong md hinh

A s ] E(Y|X) =a+ bX,
Xét mo hinh hoi quy PRF: {YzE(YlX)+U=a+bX+U

¢6 mo hinh hdi quy uée luong SRF: {Y =a+px (2.24)
A Y=0+0=a+bx+0

trong d6 cac uge lugng 4, b tim theo phuong phap OLS. N

Chung ta sé tim khoang tin cay cho cac hé so6 hoi quy va phuong sai nhiéu

(2.23)

2.5.1. Khoang tin cay cho cac hé sb hdi quy
Trong muc nay ta ding 3, b dé udc lugng khoang tin cay cho céc hé sb hdi quy a, b.
*Véi do tin cay: y = 1 — a, ta ¢6 khoang tin cay cho a la:

< S," 2 se(@); a+tr? se(ﬁ)) (2.25)

2 2
*V6ido tin cay: y = 1 — a, ta c6 khoang tin cay cho b la:
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(B t&? se(b); b + t“‘ 2 EE(B)) (2.26)
2
trong do t(" 2 13 gia tri téi han (crltlcal value) muc — Cua phan phéi Student véi n — 2

bac ty do, tra tir bang gia tri téi han cta phan ph0| Student (bang phu luc I).
Vi du 3: Véi do6 tin cay 95%, dua vao mau 1 vé :[hu nhap X va tiéu dung Y trong vj du 2,
hay udc lugng khoang tin cay cho c&c tham s6 a, b trong md hinh hoi quy tuyén tinh

(2.23).
Giai: Taco
2 ~2
2 = BSS _ 40559978 _ 5 6999725; se(d) = |=ail = 7,033554027;
n—2 8 ny x;
se(b) = \/3_2 _ \/M = 0,039196464
Zx 322000-10.170

Voidotincayy =1 —a = 0,95 :>— = 0,025, tra bang c6 t0025 = 2,306
h—ty ¥ .se(b) = 0,569657 —2,306.0,039196464 = 0,479269953

2

b+t .52(h) = 0,569657 + 2,306.0,039196464 = 0,660044046

2
Vay vai d6 tin cay 95%, dua vao mau 1, ta c6 KTC cho b la:

(0,479269953 ; 0,660044046 )

Cha thich: Viéc tim khoang tin cdy cho cac h¢ sb hdi quy véi ba mic do tin cay 90%,
95%, 99% c0 thé dugc thuc hién baoi Eviews 7, sau khi chay hoi quy.

2.5.2. Khoang tin ciy cho phwong sai ciia nhiéu

Véi do tin cay y = 1 — a, khoang tin cay cho phuong sai nhiéu o2 la:

(n-2).6> (n—-2). 32
("z";"z") (2.27)
Xaj2 X1-aj2

trong do: x&, )(12_5 la cac gia tri t&i han cda phan phdi Khi — binh phwong,(n — 2)
2 2

bac tv do (tra tir bang phu luc III)~ ‘

Vi du 4: Trong vi du trudc vai mau 1 ve tiéu dung Y va thu nhap X, ta udc lugng KTC

cho a2 véi @0 tin cay 95%.

Véi d6 tin cay y = 1 —a = 0,95 = = = 0,025, tra bang gié tri téi han cua phan phéi

Chi-Square véi bactydon—-2 =8, ta co )(a/z 17,5345; xZ_ —aj2 = 2,1797.

(n—2). 6% 850,6999725 (n—2). 6% 8.50,6999725
. = =23,1315; — =
X2 17,5345 )2 2,1797
Vay véi do tin cay 95%, KTC can tim cho phuong sai nhidu o2 Ia:
(23,1315; 186,0806 )

= 186,0806
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2.6. Kiém dinh gia thuyét vé mé hinh

2.6.1. Kiém dinh gia thuyét vé hé sé hai quy

Gia str @ 1a mot hang s6 ma ta chua biét va khong thé biét chinh xac. Dya vao nhiing
thdng tin nhat dinh, nguoi ta c6 cac nhan dinh sau: 6 = 6,,8 < 6,,0 > 6,,0 * 6,. Bé
x&c minh nhan dinh nao 1a phd hop véi thuc té, 13 chdp nhan duoc — nhu di biét trong ly
thuyét kiém dinh gia thuyét thdng ké, tly thudc vao ban chat cua tirng van dé lién quan
ma ta xac dinh ddi thuyét 13 mot trong ba nhan dinh: 6 < 6,,8 > 6,60 # 6, dé c6 mot
trong ba bai toan:

- Kiém dinh hai phia: Gia thuyét Hy: 0 = 6,, d6i thuyét Hy: 0 + 6,
- Kiém dinh phia phai: Gia thuyét Hy: 6 = 6,, d6i thuyét H,: 6 > 6,
- Kiém dinh phia tréi: Gia thuyét Hy: 0 = 6, ddi thuyét Hy: 0 < 6,

C6 ba phuong phap dé kiém dinh: Phuong phap khoang tin cy, phuong phép gia tri toi
han, phuong phép gia tri p-value. Dudi day, dé don gian va tranh lap lai trong céch trinh
bay, ta dung Ky hiéu @ thay thé cho hé s6 hdi quy a hoic b.
2.6.1.1. Phwong phap khoang tin cay:

a. Kiém dinh hai phia: Cho truéc muc y nghia a, voi do tincdy y =1—a ta co
khoang tin cay dbi xang cho 6 Ia:
<é— (D 52(8); 0+ ¢, gz(é)).
2

2
- Tir s6 liéu diéu tra, tinh gié tri cac dau mat khoang tin cay.
- Néu: 0, ¢ (@ —t"?. se(9); 9+ t?. se (a)) (2.28 a)
2 2

thi ta bac bo gia thuyét H,, tam thoi chip nhan @i thuyét H,. Néu nguoc lai thi tam thoi
chap nhan gia thuyet Hy. bac bo doi thuyet H; .
b. Kiém dinh phia phai:

Cho truéc murc y nghia a, voi do tincady y = 1 — a ta c6 khoang tin cay bén phai cho 6
la:

(0- 7. 52(8); +o).

- Tir s6 liéu diéu tra, tinh gié tri cac dau mat khoang tin cay.
- Néu: o¢ (8- 7. 52(B); +) (2.28b)
thi ta bac bo gia thuyét H,, tam thoi chip nhan @i thuyét H,. Néu nguoc lai thi tam thoi
chap nhan gia thuyet H,. bac bo doi thuyet H; .
c. Kiém dinh phia trai:

Cho truéc muic ¥ nghia a, vai do tin cdy y = 1 — a ta c6 khoang tin cay bén trai cho 6
la:

(o 8+ 777 52(8))

- Tir s6 ligu diéu tra, tinh gié tri cac dau mat khoang tin cay.
- Néu: 80¢ (—o; 8+ tI?. 52(9)) . (2.28¢)
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thi ta bac bo gia thuyét H,, tam thoi chap nhan di thuyét H;. Néu nguoc lai thi tam thoi
chap nhan gia thuyét H,. bac bo dbi thuyét H;.
2.6.1.2. Phwong phap gia tri té¢i han
Pay chinh 1a phuong phép kiém dinh thong thuong trong Théng ké, kiém dinh gia
thuyét vé gié tri trung binh 8, = E@
(luuy: E(3) = a, E(b) = b va 6 déng vai trd [a a hoic b):
Gt Hy: 0 = 0; At Hy: 0 < 6,(trai)/6 > 6,(phai)/6 + 6,(hai phia).
Tiéu chuan kiém dinh véi mirc ¥ nghia

w=1t= % < —té"‘z)} ,néu d6i thuyét Hy: 0 < 6,, (2.29)

W = {t = Z;(g‘; > té"‘z)} ,néu d6i thuyét Hy: 0 > 6,, (2.30)

w =1t = |§;(g‘3 tf{};”}  néu doi thuyét Hyi: 0 # 6,  (2.31)
Bwéc 1: Tra bang phan vi Student, tim gia tri t&i han tén_Z)hoéc tén_z).

2

~

6 -0,
52(9)

* Néu W xay ra thi bac bo H,, chap nhan H,
* Néu W khdng xay ra thi tam thoi chap nhan Hy, bac bo H;.

Budc 2: Dua vao s liéu, tinh t = va so sanh v&i gia tri téi han

2.6.1.2. Phwong phap gia tri p-value
Budc 1: Tir mau diéu tra, tinh gia tri: t, = % .
Budc 2: Tinh: p — value = P(|t| > |t,|), t 1a bién ngiu nhién cé phan phdi Student véi

(n — 2) bac ty do. (p — value dugc cung cip bai phan mém tng dung)
Budc 3: V&i muc y nghia a cho trudc, quy tac kiém dinh la:

— Doéi véi kiém dinh 2 phia: néu p — value < a thi bac bo Hy;
—D6i véi kiém dinh mét phia: néu p — value < 2a thi bac bé H,,.

Vi du 5: Tir mau diéu tra giira bién giai thich X va bién phu thudc Y sau day:
X 1 2 3 4 5 6 7
Y 8 6 6 5 4 4 3
trong mo hinh hoi quy tuyén tinh ¢ dién, véi mirc y nghia 5%, hay kiém dinh gia thuyét
Hy: b = 0 (Y khong phu thudc X), d6i thuyét H;: b # 0 (Y phu thudc X).
XY-XY -075
0115728

Giai: Twmau ta co: b = === —0,75; se(h) = 0.088928 = ¢, =
S2(X)
—8.433803;

p — value = P(|t| > 8.433803) = 0.0004 < a = 0,05.
Vay ta bac bé Hy, co nghia laY cé phu thudc twong quan véi X.

2.6.2. Kiém dinh gia thuyét vé phwong sai ciia nhiéu
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Véi mizc y nghia a cho trudc, hdy kiém dinh gia thuyét Hy: 02 = o véi ddi thuyét
Hy:0? # of/0? > 6 /0? < g . Cac phuong phap giai quyét bai toan nay duoc tom
tat trong bang sau:

Bai todn P.phdap kiém dinh Tiéu chuan béc bd giad thuyét
kiém dinh
(n—2)6% (n-2)6?
Khoang tin ca aj ¢ 2 ’ 2
J Y Xa/2 X1-a/2
Gt Hy: 0% = 0§ 2 e (a2 . x2)
Pt Hy: 0% # of | Gid tri t6i han 1-a/z: @/2
a a
Gia tri p — value p —value ¢ [E ;1 _E]
— 2)é2
o g2 < = 25°
Khoang tin cay 0 X2
Gt Hy:0? = o¢
Gia tri p — value p—value < a
~2
) A 2 > M
Khoang tin cay 0 x2,
Gt Hy:0? = 02 | Gid tri téi han 2 < xia
Pt H,:0? < of
—_2\52
GhichG: Tirs6 lidu tinh: y? = & 022)0 ; X2 tra tr bAnggia tri
0
t&i han cua phan phdi khi — binh phwong (n — 2) bac tw do

Bang 2.1

Vi dy 6: Xét mau 1 vé tiéu dung Y va thu nhap X, véi mirc y nghia 5%, ta mudn xac minh
xem phuong sai o2 cta nhiéu c6 vuot qua 1000 hay khong.
Giai: Pay 1a bai toan kiém dinh gia thuyét vé phuong sai nhiéu:
{Gt Hy:0? = ¢ =50
bt H;: 02 > 50

Véi phuong phap khoang tin cdy, tiéu chuan bac bo Hy 1a: W = {63 <

(n—2)5°
2

}

Vé6i do mirc ¥ nghia @ = 0,05 tra bang gia tri toi han cua phan phdi Chi-Square véi bac
twdon-2=8,tacé:

x2 =15,5073; 6% =50,6999725 = (n—2)62: 2 = 26,0586 = 02 =50 € KTC
Do d6 nhan Hy: p.sai nhiéu chwa vt qua 50
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2.6.3. Kiém dinh gia thuyét vé su phu hep ciia mé hinh

Nhu da biét hé sé xac dinh R? cang gan 1 thi mé hinh cang c6 ¥ nghia, hé s6 xac dinh
R? cang gan 0 thi mé hinh cang it c6 ¥ nghia. Pé danh gia mirc d6 thich hop ciia md hinh
hdi quy, nghia 13 xem mé hinh hdi quy giai thich dwoc bao nhiéu % sy thay ddi cua bién
phu thugc Y ta dung hé sé xac dinh R?. Vi vay, véi mau cu thé, khi nhan duoc két qua
vGi mot mo hinh hdi quy ta quan tam dén viéc danh gia xem hé s6 xac dinh R? c6 khac
khdng c6 y nghia théng ké hay khong. Diéu nay c6 nghia 1a ta can kiém dinh gia thuyét
Hy: R? =0, vé6i d6i thuyét H,: R? > 0.

Trong trudng hop md hinh hdi quy hai bién, gia thuyét Hy: R? = 0 c6 nghia 1a bién giai
thich X khéng anh huong dén bién phuy thudc Y, tuc 1a trong duong véi diéu kién: b = 0.
Pé kiém dinh gia thuyét H,: R? = 0, nguoi ta thudng dung hai phuong phap: Phuong
phap gia tri toi han va phuong phap p — value nhu sau:
2.6.3.1. Phwong phap gia tri té¢i han

Tiéu chuan béc bo gia thuyét Hy: W = {F > F,(1,n — 2)} (2.32)
(E,(1,n — 2)la gia tri t&i han cha phan ph6i F, bac tw do(1,n — 2));
__ ESS/1 __ R%(n-2)
" RSS/(n-2)  1-R2 (233)

Budc 1: Tra bang gia tri toi han ciia phan phdi F dé tim E, (1,n — 2)

Budc 2: Dya vao sé liéu, tinh F va so sanh véi gid tri tra bang E, (1, n — 2):
- Néu W xay ra thi bac bo H,, chip nhan H;.

- Néu W khong xay ra thi chap nhan Hy, bac bo H;.

Luwu y: Gié tri ciia théng ké F c6 thé dugc cho bai cac phan mém tng dung.
2.6.3.2. Phwong phap gia tri p —value

Tiéu chuan béc bo gia thuyét Hy: p — value < «a (2.34)
V&i: p — value = P(F > F,), F la phan ph6i Fisher véi 2 bac tw do (1,n — 2);
R?.(n-2)
Fo=————
1 — R?

Buégc 1: Tir mau diéu tra, tinh Fo.
Budc 2: Tinh p — value = P(F > F;) va so sanh voi a 9 ,
Luu y: Gia tri cua thong ké F va p — value cua thong ké F c6 thé dugc cung cap béi cac
phan mém ung dung. ,
Vi du 7: Xét mau 1 veé tiéu dung Y va thu nhap X, véi mic y nghia 5%, ta muon xac minh
xem mo6 hinh SRF: {Y - %0’55831 +0,569657. X —
Y =7+ 0 =20,55831+0,569657.X + U
c6 phu hop (véi mau dieu tra) hay khong.
Giai: Ta dung phuong phap gia tri téi han: Tra bang F ta co F,(1,n — 2) = Fy05(1;8) =
5,318
Theo két qua tinh toan trudc day, ta co: R? = — =
TSS 11114,4
R%.(n-2) 8.0,9635 " . 2 in £ N
1_’;2 = Tosess = 211,178 > Foo5(1;8) = 5,318. Vay ta béc bo gia thuyét H, va

cho rang mé hinh SRF phu hop véi mau diéu tra.

= 25 _ 1070889922 _ 09635 = F, =
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2.6.4. Mot s6 cha y trong kiém dinh gia thuyét vé mé hinh

a. Khi giai quyét bai toan kiém dinh vé mé hinh, néu khéng néi gi vé mic ¥ nghia a thi
nham dinh a = 5%. Chang han khi kiém dinh vé hé sé hoi quy:

— Doi véi kiém dinh 2 phia: néu p — value < 0,05 thi bac bo Hy;

— Doéi véi kiém dinh mot phia: néu p — value < 0,1 thi bac bé H,.

b. Nhu d3 biét trong Iy thuyét Xéac suat- Thong ké: Khi ta chdp nhan H, thi khéng c6
nghia la H, dGng hoan toan, khi ta bac bo H,, thi khong c¢6 nghia la H,, sai hoan toan. Sai
lam khi ta bac bo gia thuyét H, ma thuc té no dung goi 1a sai 1am loai 1, sai 1am khi ta
chap nhan gia thuyét H, ma thyuc té né sai goi 1a sai 1am loai 2. Xac suat sai 1am loai 1
chinh la p — value.

c. Viéc xac lap gia thuyet H, va ddi thuyét H; khong duge dua ra tuy tién ma phai dya
vao ban chat caa cac mbi ‘quan hé¢ gitra cac bién va yéu cau cua bai toan. Tranh khuynh
hudng go ép gia thuyét, dbi thuyét dé bién minh cho két qua thuc nghiém dang tién hanh.
d. Phan biét ¥ nghia théng ké va y nghia thuc té cua cac danh gia, két luan: Chang han
trong thong k&, mot su sai khéc giira gia tri uéc luong vai gia tri thuc ¢ thé xem 1a bé,
nhung trong thyc té sy sai khac do6 lai khong nho va rat dang ké. Vi du gia sir sai s6 giita
wdc luong cua hé sé hoi quy b so véi gid tri thuc 1a 0,05, vé mit thdng ké cé thé xem la
bé, nhung trong kinh té lai khdng nho, tham chi I sai s6 dang ké khi d6 13 muc ting
truong GDP (Gross Domestic Product: Téng san pham qudc noi) caa mot quéc gia.
e. Khi thuc hién céac kiém dinh gia thuyét vé mé hinh, c4c gié tri can thiét nhu: sai sb
chuan cua hoi quy, sai s6 chuan cua cac hé s6 hdi quy ude luong, hé sb xac dinh, gia tri
cua thong ké t, gia tri cua thong ké F va cac gia tri p- value twong tng,... dugc chi ra
trong bang két qua hoi quy(bang Equation) ciia phan mém Eviews.

2.6.5. M0 hinh héi quy Véi Viéc thay ddi don vi do cia bién ‘ ) i
Van d¢ dat ra 1a: khi thay doi don vi do cua cac bién, ta cé can thiet 1ap lai tr dau mo
hinh hoi quy hay khéng?
Gia su mo hinh hdi quy SRFcua Y theo X la: Y =a+b.X+ U (2.35)
bat Y’ =k.Y, X’ =h. X, khi d6 m6 hinh hoi quy SRF cua Y’ theo X’ la:

Y=a +b.X'+U. 36)
trong d6 4, b,a’, b’ tim dugc theo phwong phap OLS. Tir cac cong thic cua 4, B a,b' ta
CO:

~
N
w

~

a =k.a b = -.b (2.37)
Vi vay mé hinh héi quy SRF cta Y’ theo X 1a:

Y'=ka + 2.bX + U (2.38)
Diéu ndy c6 nghia 1 sau khi dung phép doi blen Y’ =k.Y, X’ =h. X noi chung va doi
don vi do cho cac bién ndi riéng, ta khong can thiét lap lai tir dau mo hinh hdi quy: Tir
md hinh (2.35) cia Y theo X, ta suy ra mé hinh héi quy SRF cua Y’ theo X’ 13 (2.38).
Ngoai ra ta c6 hé thuc:

2 = k.6%; R)Z(,Y, = R%,; var((?) = k?.var(d); var(l?) = :—z .var(B) (2.39)

S =

<26>
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Viéc thay dbi don vi do cua cac bién khong anh huong dén nhiing tinh chat cua cac uéc
luong nhan dugce theo phuong phap OLS.
Vi du 8: V&i mot mau diéu tra vé muc thu nhap X (USD) va mic tiéu ding Y (USD) gom

10 ho gia dinh tir tong thé 60 ho trong vi du trudc day ¢ chuong 1, ta co cac sb lidu sau:

X 80 100 120 140 160 180 200 220 240 260
Y 60 78 90 108 114 132 138 144 150 174

Hay thiét 1ap SRF tuyén tinh mé ta su phu thudc cua Tiéu dung tinh theo EUR va thu
nhap tinh theo ngan VNB, bit 1 USD = 20 ngan VND, 1 EUR = 1,2 USD.

Giai: Tur s6 liéu ta tinh duoc: b = 0,578182; @ = 20,50909

SRF tuyén tinh caa Y theo X Ia:

? = 20,50909 + 0,578182. X *)

Goi X’ 1a muc thu nhap hang tuan caa mot ho tinh theo ngan VND, Y’ 1a muc tiéu ding
hang tuan cua mot ho tinh theo EUR.

- Néu chuyén sé liéu trén sang cho X’, Y’ ta c¢6 bang sb liéu:

X’ 1600 2000 2400 2800 3200 3600 4000 4400 4800 | 5200
Y’ 50 65 75 90 95 110 115 120 125 145

Tinh truc tiép tacé: b’ = 0,024091; a’ = 17,09091
SRF tuyén tinh cia Y” theo X la: V' = 17,09091 + 0,024091. X’ (**)
- Néu dung cong thire d6i don vi do (2.37), tir gia thiét:

1 1
Y =E YV; X —20Xtu'clak—§ h =20

ta co: a =k.a=17,09091; b = ;B = 0,024091
Tuc 12 ta nhan lai dang nhu két qua tinh tryc tiép (**)
Nhan xét: Bé nhan duoc két qua (2.38), ta chi can thay trong (2.37): Y = %Y’; X= %X’.

2.7. Trinh bay két qua hai quy

Ching ta chi c6 thé thuc hién bang cach tinh tay trong mét sé trudng hop don gian.Noi
chung chlng ta phai thyuc hién cac buéc tinh toan nho vao cac phan mém hd tro nhu:
Eviews (Econometrics Views), Rats (Regression Analysis Tempral Series).

a/ Trudng hop don gian, khi khéng dung phan mém ¢ng dung dé chay hoi quy, can trinh
bay céc két qua tinh:
- Céc hé s6 hoi quy va hoi quy uée luong SRF:
Ezg; a=Y—-b.X;V=a+b.X
S2(X)
- Céc tong binh phuong cac d6 léch: TSS, ESS, RSS
TSS = n.S%(Y); ESS = nB.SZ(X);RSS =TSS — ESS

<27>
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n A A~ ESS  S?(X) &~ A RSS
-Héso R?,6: R?=-=—"= .b; 6= |=
; TSS S2(X) n-2

- Sai s6 chuan cua cac hé sé hdi quy (néu can): se(a), se(b), ..

@) = 2. [P, sa(p) =2
se(a =0 Se(b)_S(X)ﬁ

- C4c g.trj cua thong ké t va F (néu can): t =

b . _ R:(n-2)
., se(b)’” = 1-R?

Chang han trong vi du trén, ta c6 két qua hoi duoc tinh todn truc tiép va trinh bay nhu
sau:

* b =0,578182; @ = 20,50909; ¥ = 20,50909 + 0,578182. X;

* RSS = 257,8909; TSS = 11289,60013; ESS = 11031,70923;

* R2 = i—ij = 0,977157; 6 = /:—i = 5,677708;
* se(&) = 5,608465; se(h) = 0,031255;
* b R%.(n-2)
t = ——=3,656810; F = ———= = 342,2132
se(b) 1-R?

b/ Véi su trg gilp cua Eviews, cac két qua caa viéc phan tich hdi quy duoc chi ra céc
thong tin trong bang dudi day:

Dependent Variable: ...
Method: Least Squares
Date: ....... Time: .......
Sample: ............

Included observations: .........

Variable Coefficient Std. Error  t-Statistic  Prob.

R-squared Mean dependentvar  ................
Adjusted R-squared ................. S.D.dependentvar ...
S.E. of regression  ................. Akaike info criterion ...l
Sum squared resid ... Schwarz criterion ...l
Log likelihood ...l Hannan-Quinn criter.  ................
F-statistic .l Durbin-Watson stat  ...............

Prob(F-statistic) ...cccooeeeenas
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Cha giai:

* Dependent Variable: Bién phu thuoc

* Method: Least Squares: Phuong phap (udc lwong): Phuong phap binh phuwong bé nhat
* Date:..... Time:...: ngay...gio (thuc hién)

* Sample:...: Mau str dung hay pham vi quan sat dugc str dung

* Included observations: ...: Téng sé quan st trong mau thuc hién

* Cot Variable : cho biét danh sach céc bién giai thich trong mo hinh. Luu y la C dung dé
chi hang s6 trong ham hdi quy twong tng véi hang sé a, ciing dugc coi 1a mot bién (bién
hang).

* Cot Coefficient: Cho biét gia tri cua cac hé sb hdi quy wdc luong @ va b tuong tng Véi
CvaX

* Cot Std. Error: cho biét gia tri ciia cc sai s6 chuan: se(&), se(b)

* Cot t-Statistic: cho biét gia tri cua théng ké t ung vai gia thuyét tham sé hdi quy = 0
(1ay cot Coefficient chia cho cot Std. Error)

* Cot Prob. : cho biét gié tri p — value cua thong ké t twong tng.

* R-squared: hé s xac dinh R% Mean dependent var.: trung binh mau cua bién phu thuoc
¥)

* Adjusted R-squared : Hé sé xac dinh diéu chinh R?

* Sum Squared resid : RSS (tong binh phuong cac phan du)

* Log likelihood : Ln ham hop ly

* Durbin — Watson stat: Théng ké Durbin — Watson

* S.D. dependent var.:D léch mau diéu chinh cua bién phy thudc Y (S’(Y))

* S.E. of regression: sai s6 chuan cua ham hoi quy: &,

* Akaike info criterion: tiéu chuan Akaike

* Schwarz criterion: Tiéu chuan Schwarz

* F- statistic: thong ké F

* Hannan-Quinn criterion: Tiéu chuan Hannan-Quinn

* Prob(F- statistic): Xéc suit P(F > F- statistic) (p-value cua thong ké F)

Chéng han, vai s6 liéu trong vi du trén 180
vé Tiéu dung Y (USD) va thu nhap
X (USD) cuia 10 ho, Eviews cung cap
biéu d6 phan tan (hinh bén) cua Y theo 140 -
X. Cac diém phan tan rat gan xung
quanh mét duong thang. Pay 1a co so
truc quan dé ta nhan dang hdi quy PRF
cua Y theo X Ia dang bac nhat
Y=a+b.X 80 -
va két qua hdi quy dugc cho boi
Eviews nhu sau va chiing ta ¢ thé thy

160 -

120

100

duoc su tring hop két qua gitra hai cach: 40 ‘ ‘ ‘ ‘ ‘
tinh toan truc tiép va st dung phan mém 4080 120 160 200 240 280
ung dung X
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Dependent Variable: Y
Method: Least Squares
Date: 06/24/15 Time: 12:00
Sample: 110

Included observations: 10

Variable Coefficient  Std. Error t-Statistic Prob.
C 20.50909  5.608465 3.656810 0.0064
X 0.578182  0.031255 18.49901 0.0000
R-squared 0.977157 Mean dependent var 118.8000

Adjusted R-squared 0.974301 S.D. dependent var 35.41751

S.E. of regression 5.677708 Akaike info criterion 6.487829

Sum squared resid 257.8909 Schwarz criterion 6.548346

Log likelihood -30.43914 Hannan-Quinn criter. 6.421442

F-statistic 342.2132 Durbin-Watson stat 1.562483
Prob(F-statistic) 0.000000

Vi du 9: Cac s liéu vé thu nhap () va tiéu dung (C) trong khodng thoi gian tir ndm 1958
dén nam 1988 dugc cho & bang dudi day. Str dung phan mém Eviews dé chay hoi quy
cua thu nhap Y theo tiéu ding C (luu ¥ 1a khi khai bién tiéu dung, hozc ta dé nguyén tén tiéu
ding, hoic ta dung mét ky tu khac C (vi ky tu C mic dinh 13 hé s6 bi chan trong mé hinh):

N&m | C Y N&m | C Y Nsm | C Y

1958 | 873.8 | 1494.9 | 1969 | 1298.9 | 2208.4 | 1980 | 1883.7 | 2958.7

1959 | 899.8 | 1525.7 | 1970 | 1337.7 | 2271.3 | 1981 | 1960.9 | 3115.2

1960 | 919.7 | 1551.1 | 1971 | 1405.8 | 2365.6 | 1982 | 2004.4 | 3192.3

1961 | 932.9 | 1539.3 | 1972 | 1456.6 | 2423.3 | 1983 | 2000.4 | 3187.2

1962 | 979.3 | 1629.1 | 1973 | 1492 | 2416.2 | 1984 | 2024.2 | 3248.7

1963 | 1005.1 | 1665.2 | 1974 | 1538.7 | 2484.8 | 1985 | 2050.7 | 3166

1964 | 1025.1 | 1708.7 | 1975 | 1621.8 | 2608.5 | 1986 | 2145.9 | 3277.6

1965 | 1069 | 1799.4 | 1976 | 1689.6 | 2744 | 1987 | 2239.9 | 3492

1966 | 1108.3 | 1873.3 | 1977 | 1674 | 2729.3 | 1988 | 2313 | 3570

1967 | 1170.6 | 1973.3 | 1978 | 1711.9 | 2695

1968 | 1236.3 | 2087.6 | 1979 | 1803.9 | 2826.7

Bang 2.3
. 2,400
al/ Voi ‘méu dieu tra nay, Eviews cho ta » 200 .
biéu do phan tan caa TIEUDUNG theo ’ o
Y (thu nhap) sau: Biéu d6 nay cho thay 0007 o
cac diém quan sat thuc nghiém ritgan o 2891 e
mot duong thang, day 1a hinh anhtruc 3 1.600 - e
quan cho phép ta nhan dang héi quy cia = 1 400 3
TIEUDUNG theo thu nhap Y 1a tuyén L 200 e
tinh, nén md hinh kinh té luong ¢ day ’ e
duoc nhan dang la: St I
800

{E(TIEUDUNGIY) =a+b.Y
TIEUDUNG = a + bY +U

b/ Hoi quy tiéu dung (C) theo thu nhap (Y) cho két qua sau:

1,200
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Dependent Variable: TIEUDUNG
Method: Least Squares
Included observations: 31

Variable Coefficient Std. Error  t-Statistic Prob.

C -161.5118 22.37920 -7.217049 0.0000

Y 0.684186 0.008848 77.32386 0.0000
R-squared 0.995173 Mean dependentvar  1512.061

Adjusted R-squared 0.995007 S.D. dependent var 448.3518
S.E. of regression 31.68220 Akaike info criterion 9.811728

Sum squared resid 29109.09 Schwarz criterion 9.904243
F-statistic 5978.979 Durbin-Watson stat 0.683880
Prob(F-statistic) 0.000000

Bang 2.4

Tir bang 2.4, ta c6: ham hoi quy SRF ude luong cia TIEUDUNG theo Y 1a:

TIEUDUNG = —161,5118 + 0,684186.Y + U

R2=0,995173,

b = 0.684186 > 0 nén rrzypyncrizspune = VRZ = V0.995173 ~ 0.9976 , cho thiy
md hinh phl hop rét tt voi sb liéu diéu tra, bién X giai thich duoc 99.52% su thay doi
ctia bién Y; 0.48% con lai la do tac dong cua nhidu ngau nhién khong dua vao mé hinh.
Hé s b = 0,684186 cho thay khi thu nhap Y ting 1(don vi tién t&) thi binh quén
TIEUDUNG ting 0,684186 (don vi tién té).
¢/ Tién hanh udc lugng khoang tin cay cho cac hé sé hdi quy a, b, Eviews cho két qua
sau:

Coefficient Confidence Intervals
Included observations: 31

90% ClI 95% ClI 99% ClI
Variable  Coefficient  Low High Low High Low High
C -161.5118 -199.5368 -123.4867 -207.2823 -115.7412 -223.1975 -99.82605
Y 0.684186 0.669152 0.699221 0.666090 0.702283 0.659797 0.708576
Bang 2.5

Theo do, cac khoang tin cay twong tng vai cac do tin cay 90%, 95%, 99%:

-choala: (-199.5368, -123.4867); (-207.2823, -115.7412); (-223.1975, -99.82605)
-cho b la: (0.669152,0.699221); (0.666090, 0.702283); (0.659797, 0.708576)

d/ Tién hanh kiém dinh céc gia thuyét: Hy:a = 0; Hy:b = 0 bang phuong phap p —
value, cin cr VAo cot Prob trong bang hdi quy, d6i vai ca a va b, ta déu thay: p — value <
0,0001 << 0,01 nén ta bac bo ca hai gia thuyét trén, tic 1a thira nhan ca a va b déu khéc
khéng mot cach c6 y nghia.

~ - 52 _ =2
e/ Khoang tin cay cho phuong sai nhiéu cO dang: ( (n 22)'0 ; (n22).a >
Xaj2 Xi-a/2

Tir bang két qua hoi quy, c6 6% = 31.68220% ~ 1003,76180; n = 31;
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tra bang véi a = 0,05, co: ){a = 45,7223; X1—5 =16,0471.Tw do:
Z

(n—2).62 _ 29.1003,7618 (n-2).6% _ 29. 1003,7618

7 = = 636,64978 ; =
Xa 45,7223 Xi—as2 16,0471

2 b ~
Khoang tin cdy can tim cho phuong sai nhiéu la: (636,64978, 1813,97836)

= 1813,97836

2.8. Mét s6 wng dung ctia md hinh hai quy tuyén tinh
Trong muc nay, ta gigi thicu mot so md hinh phi tuyen c6 the tuyen tinh hoa dugc va
nhitng mé hinh thuc té ¢ lién quan.

2.8.1. M@t s6 khai niém cén thiét

2.8.1.1. Bién te va hé so co gian ’

Gia str dai lugng Y la ham cua dai lugng X: Y = f(X), khi d6 cac so gia AX, AY con dugc
goi 1a cac luong thay ddi tuyét di ciia X va cia Y va %, %’ dugc goi 13 luong thay doi
tuong d6i cua X vacaa Y. ,

* Ta goi dai luong sau day la bién t€ cta Y theo X:

Taco: AY = Myy.AX , nhu vay bién té cua Y theo X cho biet lugng thay doi tuyét doi
caa bién phu thuoc Y khi bién doc lap thay doi 1 don vi. Véi gia thiét f{X) c6 dao ham,

khi AX kha nhé ta co: Myy ~ f'(X). (2.41)
* Hé sb co gidn cua Y theo X 1a:  Eyy = % (2.42)

T (2.42) suy ra: A7 EYX . Nhu vay hé s6 co gidn Eyy la lugng thay d6i (%) cua

bién phu thudc Y khi X thay doi 1%

Khi AX kha nho ta co:

AY/Y AY Y
Eyx = s = 5~ X5 (2.43)

Chuy:

- Bién té phu thudc vao cac don vi do ciia X va Y, nhung hé sé co gidn thi khdng phu
thudc vao don vi do cua cac bién

2.8.1.2. Md hinh hdi quy qua goc toa dd

M6 hinh hdi quy qua goc toa do 1a mot truong hop riéng cua md hinh hoi quy tuyén tinh
véi tung d6 goc a = 0. Ham hdi quy qua géc toa do ¢ thé viét dudi dang:

E(Y|X) =b.X {Y = b.x
PRF: ; SRF: ~ 2.44
gl b.X+U ly=bx+ 0 (249
trong do, udc lugng b cua b duogc tim bang phuong phap OLS,
2 Y 07 RSS

02 c6 woc lwong: 6% = =+ =

hon nira ta co: var(b) = ) 1

ZXZ ’

2.8.2. Mt s6 m6 hinh tuyén tinh héa dwoc:

Muc nay gigi thiéu mot s6 mo hinh héi quy phi tuyén thuong gap ma bang phép doi bién
thich hop c6 thé dua dugc vé mé hinh tuyén tinh.

2.8.1.1. M6 hinh tuyén tinh Log
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Xét mod hinh: Y =y.X".e’ (y >0) (2.46)
Pay 1a mot md hinh phi tuyén. tuy nhién mé hinh nay co6 dang tuong duong:
InY =a + b.InX + U (vdia = Iny) (2.47)

goi 12 md hinh tuyén tinh log. Bat Y* = InY, X* = InX thi (2.47) c6 dang:

Y*=a+ b.X*+ U
Ia mé hinh hoi quy tuyén tinh ddi vai cac bién X*, Y* va néu céc gia thiét cua md hinh
hdi quy tuyén tinh duoc thoa man thi ta ¢d thé tim cac udc luong @, b cho a, b (va do do
c6 wdc lugng 7 = e cho y) bang phuong phép OLS.

Vi mé hinh (2.47), ta co: g = b ==, hé sb co gidn cua mé hinh la:

dY/Y dy X
Evx = dx/X ~ dx'Y

Vi thé mé hinh tuyén tinh log, hay mé hinh tuyén tinh kép con c6 céc tén goi: mé hinh hé
s6 co gian khong d6i, mo hinh log — log.
Ta biét ring cac u6c lwong d, b tim theo phuong phap OLS 1a cac u6e luong khong
chéch cho a, b. Trong khi wdc lugng 7 = e? tuong ung lai 1a wéc luong chéch cho y.
Tuy nhién trong thuc té, ngudi ta ch y nhiéu dén vai trd cia hé s6 b, nén 7 = e? 1a ude
luong chéch cho y khdng phai 1a van dé dang quan ngai.
2.8.1.2. M6 hinh ban logarit (semi log)
D6 12 mo hinh chi c6 mét bién xuat hién dudi dang logarit. M6 hinh nay dwoc chia lam 2
dang:
a. M6 hinh log - lin: InY=a+b.X+U (2.48)

AY bAX (24

TaCé MYX=E=8AX_1'Y sz: ny=é ~ bX

X
Trong nghién ctu thyc nghiém, mo hinh dang log-lin thich hop cho cac truong hop nhu
khao sat toc do tang truong hay suy thodi caa cac bién kinh té tim vi mé: luong cung
tién, tham hut thuong mai, nang sudt, dan sd, lao dong, GDP, GNP,....
Can luu ¥ sy khéc biét gitra mo hinh log-lin va mé hinh ¢6 xu huéng tuyén tinh 1a mo
hinh cé dang:
Y=a+bt+U (2.49)
Tuy thudc vao viéc ta quan tdm téi ude luong thay doi twong ddi hay tuyét ddi cua bién
phu thugc theo thai gian ma lya chon md hinh ndo. Néu quan tam toi lugng thay doi tuyét
db6i cua bién phy thudc thi mé hinh ¢6 xu hudng tuyén tinh t6 ra thich hop hon. Vi bién
phu thudc xuét hién dudi hai dang khac nhau nén khéng thé so sanh hé sé xac dinh R?
ctia hai mo hinh nay. Ngoai ra can Iuu y 1a ca hai md hinh nay chi thich hop véi cac bién
c6 s lidu chudi thoi gian cd tinh chat ding, tirc 1a trung binh va phuong sai ctia cac bién
nay khong phu thudc vao thoi diém quan sat dau va thoi diém quan séat cudi ma chi phu
thugc vao khoang cach gitra hai thoi diém nay.
Vi du 10: Xét cong thic 14i suat gop: Y, = Yo. (1 +1)°
trong d6 r 1a tbe d6 ting truong gop theo thoi gian cua Y; Yo lagidtricaa Y tait=0, Yy
1 13 suat gop tai thoi dlem t. Tacé: InY, = a+b.t (a = InYy, b =In(1+71))
Pua thém vao sai s6 ngau nhién, ta nhan duoc md hinh log-lin:
InY, = a+b.t+ U,
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%
Nhu vay: Er, —%: % Yi ~ b.t = In(1+ 7).t (khi At kha bé): hé séb >0 (<0)

biéu thi téc do ting truong (suy thoéi) cua lai suat gop Yz,
b. M hinh lin —log: Y=a+b.InX+U (2.48)

Day 1a mo hinh tuyén tinh (theo tham s6).Tir Y =a + b. InX, ta c6:

oD 5% o2 5 Av/2 ~ b (khi AX kha bé) hay:
ax X AX X X

AY (lwong thay doi tuyét ddi cua Y) ~ b. AYX (khi AX kha bé) (2.49)
Néu thay ddi cua X thé hién bang % (100. %X ) thi lugng thay doi tuyét ddi cua Y s la:

aY ~ 2 (100 AX)—001b<100 AX)
~ 755+ (100.5~) = 0,01.5.( 100.;

Do d6 néu X thay ddi 1% thi Y thay ddi (0,01).b don vi.

Nguoi ta thudng st dung mé hinh lin — log trong truong hop quan tam dén luong thay
doi tuyét dbi caa bién phu thudc khi bién doc lap thay doi 1%. N6 ¢6 thé dugc ding dé
khao sat mot s6 quan hé nhu: dién tich st dung cia cin nha tac dong téi gia nha, dién tich
tréng trot tac dong tdi san lugng cua cdy trong, lwong cung tién anh huang téi GNP.,...

c. M6 hinh nghich dio: Y=a + b +U (2.50)
Trong thuc té, mot sé trudng hop ¢6 thé &p dung
mo hinh nghich dao 1a: Y (AFC)

c1. Méi quan hé giira Y la chi phi san xuat c6
dinh binh quan (AFC: Average fixed cost) va
san lugng X. Khi san lugng tang thi chi phi san
xuat ¢ dinh binh quan trén mot san pham c6

khuynh huéng giam dan, nhung khéng vuot a0, b>0)
qua mot muc tdi thiéu a. Quan hé nay duoc T
mo ta bang d6 thi sau (hinh 2.4):

0 Hinh 2.4 X(san lugng)

¢2. Méi quan hé giira ty 1¢ thay doi tién luong

Y vaty Ié that nghiép X, trong Iy thuyét kinh Y
té duoc biéu dién bang duong cong Phillips

(hinh 2.5). Khi ty 1& that nghiép ting, nhung

van & dudi mac that nghiép tu nhién UN thi b>0, a<0
tién luong tang (nhung van & mic Y > 0),
nhung murc tang c¢6 khuynh hudéng glam dan

(bleu thi duong cong c6 hudéng ddc xudng 0 N 7 16 that nghiép (X)
tién vé gia tri 0). Khity 1€ that nghiép vuot
luong s& glam (twong tmg Y < 0), nhu'ng muc Hinh 2.5. Dudng cong Phillips

giam cua tién luong c6 khuynh huéng tang da i
(biéu thi duong cong cang xa dan gia tri 0) va ty 1 giam sut tién luong khong vuot qua
|al.
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c3. Quan h¢ chi tiéu Y cua nguoi tiéu dung Y ( mttc chi tiéu ciia mét loai hang)
déﬁi vérichf)t‘ loai hang va tong thu nhap X
biéu dién bang duong cong Engel (hinh 2.6) | Bdohéa L

Theo Ly thuyét kinh té: chi tiéu hang hoa a
tang khi thu nhap ting. Tuy nhién ddi V4i

mot loai hang hda thi thu nhap cia nguoi

tiéu ding phai dat khong dudi mot muc

t6i thiéu — b/a, ma ngudi ta goi 1a ngudng

thu nhap hay thu nhap téi han, thi nguoi

tiéu dung mai st dung loai hang nay. 2
Mt khac nhu cau vé loai hang nay 1a c6 han,  ©
tirc la du thu nhap c6 con tang 1én bao nhiéu

di nira thi ngudi tiéu dung cling khong tiéu thu

thém loai hang nay nira, d6 1a muc tiéu ding b&o hoa a cua loai hang nay. Can luu y
rang mdi quan hé thu nhap — tiéu dung ¢ day dugc xét dbi vai mot loai hang hoa co dic
diém nhat dinh nao d6, chang han la mat hang xa xi, ma khdng phai 1a nhu yéu pham
thong thuong. M6 hinh nghich d4o thich hop cho nhiing truong hop nay. Néu quan hé 1a
téng chi tiéu va thu nhap thi mé hinh tuyén tinh theo bién t6 ra thich hop hon.

- Bang sau ddy chi ra mot sé dc tinh can luu y ciia cac md hinh hdi quy phi tuyén hai
bién théng dung nai trén, trong d6 dé don gian cho trinh bay, ta dé ¢ dang md hinh toan
hoc, con mo hinh kinh té lugng twong &ing phai cong thém thanh phan sai sé ngau nhién,
dong thoi cong thirc dan xuat tir bién té 1a cong thuc gan ding va chi ¢6 ¥ nghia khi X
thay d6i nho.

(a=0,b<0)

X (thu nhap)

~ Hinh 2.6. Dudng cong Engel

M hinh | Dang ham Hé s& | Hé s6 co | Y nghia cla hé s goc

goc gian
*Tuyén |Y=a+bX b b X Luwong thay dGictia Y khi X ting 1 don vi.
tinh )
*Tuyén | InY = | by/X. |b Khi X tang 1% thi Y thay déi b%.
tinh log | a+b.InX.
(log kép)
*Log—lin | InY=a+b.X b.Y b.X Khi X tang 1 don vi thi Y thay d&i 100b%
*Lin—log | Y= a+b.InX b.(1/X) b.% Khi X tang 1% thi Y thay d&i b/100 don vi.

b
*Nghich | Y =%Fx L 1
déo X2 | “hyy
Bang 2.6

Luu y: Trong thuc hanh, dbi vi moé hinh hdi quy udce lugng, trong cong thirc hé s co
gian, hé sé goc, ngudi ta thay gié tri cua mot bién bai trung binh miu cua bién do

2.8.3. S0 sanh hé sé xac dinh giira cac mo hinh
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Mot tiéu chi quan trong dé danh gia su pht hop ciia ham hdi quy 1a hé sé xac dinh R,
Tuy nhién khi c6 nhiéu ham hdi quy khéc nhau thi ta nén chon ham hdi quy nao mét khi
ta dyua vao tiéu chuan R? 16n nhat? Vi nhitng mé hinh hdi quy khac nhau, dé so séanh cac
hé s6 xac dinh, can phai dam bao cac yéu cu chung sau déy:

- biéu tra quan sat & cac mé hinh c6 cling ¢& mau.

- Cac md hinh c6 cung sé bién doc 1ap. Néu didu ndy khong thoa thi ta s& ding hé sb xéac
dinh hiéu chinh R? ma ta sé xac dinh sau.

- Céc bién phy thugc xuét hién trong cac ham hoi quy phai ciing dang hodc duge dua vé
cung dang (d1eu nay khong yéu cau ddi véi cac bién giai thich)

Vi du 11: C6 s6 liéu vé s luong may dién thoai Y (ngan céi) va X 1a GDP tinh theo dau
ngudi (tinh theo d6 la Singapore) tir 1960 dén 1981:

N3m X Y N3m X Y N3m X Y
1961 1365 37 1968 1974 59 1975 3575 141
1962 1409 38 1969 2204 67 1976 3784 163
1963 1549 41 1970 2462 78 1977 4025 196
1964 1416 42 1971 2723 90 1978 4286 223
1965 1473 45 1972 3033 102 1979 4628 262
1966 1589 48 1973 3317 114 1980 5038 291
1967 1757 54 1974 3487 126 1981 5472 317
Bang 2.7 Nguon: D.N.Gujarati
350
a/ Biéu d6 phan tan cua Y theo X, 300 .
va két qua hoi quy ude luwong cho mé hinh 250 |
Y=a+bX+U 7
duogc Eviews cung cap nhu sau: ™ ol
100 - P . )
50 r/_f/'/.//-,
o i

T T T T
1,000 2,000 3,000 4,000 5,000 6,000

Dependent Variable: Y

Method: Least Squares Hinh 2.7
Sample: 1961 1981

Included observations: 21

Variable Coefficient Std. Error t-Statistic Prob.

C -69.28657 11.40038 -6.077568  0.0000

X 0.065862 0.003613 18.22724 0.0000
R-squared 0.945905 Mean dependent var 120.6667

Adjusted R-squared  0.943058 S.D. dependent var 88.76167
S.E. of regression 21.18084 Akaike info criterion 9.034464

Sum squared resid 8523.930 Schwarz criterion 9.133942
Log likelihood -92.86187 Hannan-Quinn criter. 9.056053
F-statistic 332.2324 Durbin-Watson stat 0.155590
Prob(F-statistic) 0.000000

Bang 2.8
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b/ Biéu d6 phan tan cua Y theo T (bién xu thé:

T=1,104ng véinam 1961, T =

2 ung Vi nam

1962,...) va két qua hdi quy uéc lwong cho

mo hinh:
Y=a+b.T+U

duoc Eviews cung cap nhu sau:

Dependent Variable: Y
Method: Least Squares

350

300 -

250

200

150

100

50

[0}

16 20 24

Sample: 1961 1981 Hinh 2.8 T
Included observations: 21
Variable Coefficient Std. Error  t-Statistic Prob.
C -25.90476 14.99410 -1.727663  0.1003
T 13.32468 1.194127 11.15851 0.0000
R-squared 0.867607 Mean dependent var 120.6667
Adjusted R-squared  0.860639 S.D. dependent var 88.76167
S.E. of regression 33.13568 Akaike info criterion 9.929491
Sum squared resid 20861.50 Schwarz criterion 10.02897
Log likelihood -102.2597 Hannan-Quinn criter. 9.951081
F-statistic 124.5123 Durbin-Watson stat 0.120083
Prob(F-statistic) 0.000000

Bang 2.9 350
¢/ Biéu do phén tan cua Y theo In(X) .

pY A 9 A , PN N 300 -
va két qua hoi quy udce lwogng cho mo hinh: o
Y=a+b.In(X)+U 250 1
duoc Eviews cung cap nhu sau: 200
150 /_ "
Hinh 2.9 7t
100 - e
///' -
Dependent Variable: Y 50 gum ™ "
Method: Least Squares o
Sample: 1961 1981 72 74 76 78 80 82 84 86 &8
Included observations: 21
LOG(X)
Variable Coefficient Std. Error  t-Statistic Prob.
C -1244.184 133.2847 -9.334780  0.0000
LOG(X) 173.5521 16.91942 10.25756 0.0000
R-squared 0.847043 Mean dependent var 120.6667
Adjusted R-squared  0.838992 S.D. dependent var 88.76167
S.E. of regression 35.61630 Akaike info criterion 10.07388
Sum squared resid 24101.90 Schwarz criterion 10.17336
Log likelihood -103.7757 Hannan-Quinn criter. 10.09547
F-statistic 105.2176 Durbin-Watson stat 0.135336
Prob(F-statistic) 0.000000
Bang 2.10
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d/ Biéu d6 phan tan cua InY theo X 60
va két qua hoi quy udce lugng cho md hinh: 56 ]
In(Y)=a+b.X s
duoc Eviews cung cap nhu sau: '
< 4.8
o}
o
— 4.4 —
Hinh 2.10 4.0+
Dependent Variable: LOG(Y)
Method: Least Squares 36
Date: 06/27/15 Time: 13:10 n
Sample: 1961 1981 . ! ! ! !
Included observations: 21 1,000 2,000 3,000 4,000 5,000 6,000
X
Variable Coefficient Std. Error  t-Statistic Prob.
C 2.967819 0.042584 69.69393 0.0000
X 0.000547 1.35E-05 40.49965 0.0000
R-squared 0.988549 Mean dependent var 4.544341
Adjusted R-squared  0.987946 S.D. dependent var 0.720615
S.E. of regression 0.079116 Akaike info criterion -2.145401
Sum squared resid 0.118929 Schwarz criterion -2.045923
Log likelihood 24.52671 Hannan-Quinn criter. -2.123812
F-statistic 1640.222 Durbin-Watson stat 0.524373
Prob(F-statistic) 0.000000
Béng 2.11 8.8
8.6 |
e/ Biéu do phan tan cua In(Y) theo In(X) oa
va két qua hoi quy ude lwong cho mo hinh: e
— 8.2 - -
In(Y)=a+b.In (X) <
dugc Eviews cung cap nhu sau: g %% e
7.8 -
Hinh2.10 76 ,
Dependent Variable: LOG(Y) A
Method: Least Squares 74 i
Sample: 1961 1981 72 % Al . . . .
Included observations: 21 32 36 40 44 48 52 56 60
. . - LOG(Y)
Variable Coefficient Std. Error t-Statistic Prob.
C -7.366443 0.403580 -18.25275  0.0000
LOG(X) 1514555 0.051231 29.56312 0.0000
R-squared 0.978723 Mean dependent var 4.544341
Adjusted R-squared 0.977603 S.D. dependent var 0.720615
S.E. of regression 0.107845 Akaike info criterion -1.525860
Sum squared resid 0.220978 Schwarz criterion -1.426381
Log likelihood 18.02153 Hannan-Quinn criter. -1.504270
F-statistic 873.9783 Durbin-Watson stat 0.313608
Prob(F-statistic) 0.000000
Bdng 2.11
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350

k/ Biéu d6 phan tan cua Y theo 1/X .
va két qua hoi quy udce lugng cho md hinh: 3007
Y=a+ b 250 - ‘
. X I4 0
dugc Eviews cung cap nhu sau: 200 .
>
150 "
100 . .
Hinh 2.11 T .

Dependent Variable: Y 507 %t
Method: Least Squares

0 T T T T T T
.0001 .0002 .0003 .0004 .0005 .0006 .0007 .0008

Sample: 1961 1981

Included observations: 21
1/X

Variable Coefficient Std. Error  t-Statistic Prob.
C 286.3879 25.71385 11.13749 0.0000
1/X -389006.6 55153.22 -7.053198  0.0000
R-squared 0.723627 Mean dependent var 120.6667
Adjusted R-squared  0.709081 S.D. dependent var 88.76167
S.E. of regression 47.87532 Akaike info criterion 10.66547
Sum squared resid ~ 43548.87 Schwarz criterion 10.76495
Log likelihood -109.9874 Hannan-Quinn criter. 10.68706
F-statistic 49.74760 Durbin-Watson stat 0.135977
Prob(F-statistic) 0.000001

Bang 2.12

h/ Tir cac biéu d6 va cac két qua hdi quy cho cac md hinh a/, b/, ¢/ va k/, nhan thiy mé
hinh a/ c6 R? = 0,945905 la I6n nhat. Trong hai md hinh d/ va e/ thi mé hinh d/ c6 hé sb
R? = 0,988549 cao hon. Két hop so sanh hé sé xac dinh va biéu d6 phan tan, ta chon md
hinh d/:

In(Y) = 2,967819 + 0,000547. X + U

m/ Hé s co gian cua Y theo X hoac T trong cac md hinh hdi quy udc lugng:
- Tinh céc gié tri thong ké cua céac bién X, Y, T, X.Y nho Eviews:

Y X T X*Y

Mean (Trung binh m3u) 120.6667  2884.095 11.00000 455777.7
Median (Trung vi) 90.00000  2723.000 11.00000 245070.0
Maximum 317.0000 5472.000 21.00000 1734624,
Minimum 37.00000  1365.000 1.000000 50505.00
Std. Dev.(D6 léch mau) 88.76167  1310.726 6.204837 501633.9
Skewness (Hé s& bat déi xing) 0.964006  0.418868 6.34E-17 1.301942
Kurtosis (Hé s6 nhon) 2.667312  1.946650 1.794545 3.574871
Sum 2534.000 60566.00 231.0000 9571332,
Sum Sq. Dev.(Téng cac binh phuong d6 l1éch) 157572.7 34360076 770.0000 5.03E+12
Observations (C& mau) 21 21 21 21

*Vgimohinha/ ¥ =—69,28657 + 0,065862.X,
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X 2884,095

Ey,x = b.Z = 0,065862. =1,574190
Y R 120,6667
* Vi md hinh b/ ¥ = —25,90476 + 13,32468.T,
Ey/r = b.< = 13,32468.——— = 15,821043
Y 120,6667

* Vi mo hinhc/ ¥ = —1244,184 + 173,5521.1n (X),

Ey)x = b.= = 1735521.——— = 1,438277
Y 120,6667

* Vi md hinhd/ In (Y) = 2,967819 + 0,000547. X,

Ey,x = b.X = 0,000547.2884,095 = 1,577900
*\/¢imd hinhe/ In(Y) = —7,366443 + 1,514555. In(X),
Ey,x = b = 1,514555

*Véimohinh b/ 7 = 286,3879 — 200,

~ 1 389006,6 _
Byjx = —b.g = — = = —0,853501

Vi du 12: Bang sau cho biét tong gié tri san pham noi dia GDP(ty USD) ciia mét qubc gia
theo thoi gian X(X=1 ung véi 1972, X = 2 ¢ng voi 1973,..., X = 20 tng vei 1991) tur
1972 dén 1991:

X GDP X GDP X GDP X GDP

1 1207 6 1974 11 3150 16 4540

2 1350 7 2233 12 3405 17 4900

3 1459 8 2489 13 3777 18 5251

4 1586 9 2708 14 4039 19 5522

5 1768 10 3030 15 4269 20 5678
Bang 2.13

a. V& Line Graph cua GDP theo thoi gian X.

b. V& biéu do phan tan cua GDP theo X va cho nhan xét.

c. Hay wéc lugng moé hinh: GDP, = a + b. X, + U,. Néu y nghia ctia hé s6 uwéc luong b.
d. U6c lugng md hinh trén véi GDP tinh theo d6 la hién hanh trong giai doan 1972-1987.
Str dyng mo hinh udc luong nay dé du bao GDP cho cac nam 1988, 1989, 1990, 1991.
e. V& Line Graph ciia GDP thyc té va GDP dy béo tir 1972 dén 1991.

Giai: a-b/ Line Graph va biéu d6 phan tan cia GDP theo thoi gian:

6,000 6,000
5,000 { 5,000 |
4,000 - 4,000 -
o
> [=}
(&)
3,000 4 3,000
2,000 4 2,000
1'000 T T T T T T T T T T 1'000 T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 o 4 8 12 16 20 24
X X
N N
Hinh 2.12a Hinh 2.12b
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b/ Tir biéu dd nhan thay cac diém quan sét tap trung gan mot duong thang, do6 13 co so dé
nhan dang hoi quy la: GDP, = a + b. X, + U,.

¢/ Chay hoi quy cua Y theo X, bang két qua nhan duoc dudi day cho ta SRF ngau nhién
cia GDP theo X: GDP, = 625.1053 + 246.8233. X, + U,

Dependent Variable: GDP
Method: Least Squares
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.
C 625.1053 71.44939 8.748924 0.0000
X 246.8233 5.964480 41.38220 0.0000
R-squared 0.989598 Mean dependent var 3216.750
Adjusted R-squared 0.989020 S.D. dependent var 1467.881
S.E. of regression 153.8096 Akaike info criterion 13.00395
Sum squared resid 425833.0 Schwarz criterion 13.10352
F-statistic 1712.487 Durbin-Watson stat 0.286667
Prob(F-statistic) 0.000000

Bang 2.14

b = 246.8233 cho thiy ddy 1a mic ting binh quan hang nim cia GDP 13 246.8233 ty
USD.
d/ Chay hdi quy cia GDP theo X tir 1972 dén 1987, nhan duoc bang két qua hoi quy:

Dependent Variable: GDP
Method: Least Squares
Included observations: 16

Variable Coefficient  Std. Error t-Statistic Prob.
C 736.6250 63.44092 11.61120 0.0000
X 229.3971 6.560904 34.96425 0.0000
R-squared 0.988678 Mean dependent var 2686.500
Adjusted R-squared 0.987869 S.D. dependent var 1098.384
S.E. of regression 120.9771 Akaike info criterion 12.54555
Sum squared resid 204896.4 Schwarz criterion 12.64212
F-statistic 1222.498 Durbin-Watson stat 0.396588
Prob(F-statistic) 0.000000

Bang 2.15

SRF ngau nhién ciia GDP theo X: GDP, = 736,6250 + 229,3971.X; + U,

* Str dung mo hinh udc luong nay dé du bao GDP cho cac nam1988, 1989, 1990, 1991,
c6 nghia 1a 1an luot thay X, béi cac giatri 17, 18, 19, 20 twong ¢ng Vi s6 thir ty cua cac
nam trén. Eviews cung cap két qua dy bao nhu sau:
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Modified: 1972 1991 // fit(f=actual) ydb

4636.375 (du bao GDP 1988)
4865.772 (du bao GDP 1989)
5095.169 (du bao GDP 1990)
5324.566 (dw bao GDP 1991)

e/ Line Graph ciia GDP thyc té va GDP du béo tir 1972 dén 1991:

6,000

5,000

4,000 -

3,000

2,000

1,000 -

0

T T T T T T T T T T T T T T T T T T
1972 1974 1976 1978 1980 1982 1984 1986 1988 1990
—o— GDP —— YDB

Hinh 2.13

k*kkhkkhkkhkhkhkkikkhkikhkhkhkikhkkikkx
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Bai tap.

1. Bang s6 liéu sau 1a vé Y 1a bién tong san pham duoc san xuat ciia mot nganh cong
nghi¢p trong vong 15 nam cua mot quoc gia va chi phi vé vbn X1 va lao dong X2 dé san
XUat ciia nganh do, véi X3 1a bién xu thé (bién thoi gian)

N&m | Y X1 X2 | X3 | Nam Y X1 X2 | x3
1 | 89114 | 120753 | 2815 | 1 | 9 | 23052.6 | 153.714 | 616.7 | 9
2 | 108732 | 122.242 | 2844 | 2 | 10 | 261282 | 164.783 | 695.7 | 10
3 | 111325 | 125263 | 289.9 | 3 | 17 | 29563.7 | 176.864 | 790.8 | 11
4 | 120865 | 128539 | 375.8 | 4 | |, | 33367.6 | 188.146 | 816.0 | 12
5 | 127675 | 131427 | 3752 | 5 | 3 | 383548 | 205841 | 8484 | 13
6 |16347.1 | 134.267 | 402.5 | 6 468683 | 221.748 | 873.4 | 14
7 | 19542.7 | 139.038 | 4780 | 7 | 1* | 543089 | 239.715 | 999.2 | 15
8 | 210759 | 146.450 | 553.4 | 8 | 13

a/ V& biéu @6 phan tan cua:

al. Y theo Xy, Y theo Xz, Y theo X3, Y theo Xs.

a2. InY theo InXy, InY theo InXz, InY theo InXa.

b. Chay hdi quy SRF cho cac mé hinh va cho biét hé s6 xac dinh:
Y=a+bX:1+U, Y=a+bXo+U, Y=a+bXs+U.

InY =a+ bInXy1+ U, InY =a+bInXz + U, InY =a + bInX3 + U.

c. Udc lugng khoang tin cay 95% cho cac hé sé cua X1, Xz, X3 & cac md hinh trén.

2. S6 liéu veé téng chi phi Y va san lugng X duoc cho nhu sau:

X 1 2 3 4 5 6 7 8 9 10
Y 195 225 242 245 258 260 275 298 350 425

a. V& biéu d6 phan tan va line Graph cua Y theo X.

b. Tir s6 liéu, chay hdi quy udc lugng SRF cho cac md hinh:

bl. Y=a+bX+U, b2 Y=a+blnX+U,

b3. InY=a+bX+U, b4. InY =a+bInX+U.

¢. Str dung cac md hinh SRF & trén dé wéc luong tong chi phi khi san lwong X = 12.

3. S6 ligu vé loi nhuan Y(ty VND) va doanh thu X(ty VND) cia mot s6 doanh nghiép
thuoc mét nganh dich vu ¢ Tp. H6 Chi Minh nam 2004 cho ¢ bang sau:

Y 15 17 20 21 24 26 27 35
X 120 130 145 149 155 162 165 174

a/ V& biéu do phan tén ciia Y theo X va cho nhan xét. , ‘
b/ Dua vao bang so li€u, st dung phuong phap OLS, hay thiét 1ap mo hinh hoi quy SRF
ngﬁu nhién: Y = 4 + bX + U cua lgi nhuan Y theo doanh thu X.

<43 >



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

¢/ Udc luong khoang tin cdy 95% cho cac hé s6 hdi quy trong mé hinh: Y =a + bX + U.
d/ Uéc luong khoang tin cay 95% cho phuong sai nhiéu trong mé hinh: Y =a + bX + U.
e/ Dya vao mau, hay kiém dinh gia thuyét vé sy phu hop ctia mé hinh: Y =a + bX + U.

4. Gia sir c6 sb liéu diéu tra vé lai suat ngan hang X(% /nam) va téng vén dau tu Y(ty
ddng) & mot dia phuong A qua 10 nam lién tuc nhu sau:

X 7,0 7,0 6,5 6,5 6,0 6,0 5,5 5,5 5,0 4,3
Y 29 32 32 34 34 36 45 47 50 54

a. V& biéu dd phan tan va dudng hdi quy thuc nghiém cua Y theo X.

b. Lap m6 hinh hdi quy tuyén tinh SRF cua Y theo X. Cho biét ¥ nghia thuc té caa hé sé
héi quy wéc luong.

c. Vé6i sb lieu n6i trén, xac minh Y c¢6 phu thudc thong ké vao X hay khéng.
d. Dya vao sé liéu trén, trong md hinh PRF, véi do tin cay 90%, 95%, 99%, hay chi ra
céc khoang tin cdy tuong Gmg cho luong thay d6i binh quan von dau tu khi 13i suat ting
1% (trong diéu kién cac yéu té anh hudng khac khong do6i)

e. Xac dinh khoang tin cay cho phuong sai nhiéu véi do tin cay 95%.

HD:

- SRF ngau nhién cia Y theo X: Y = 96,76232 — 9,690104.X + U

Hé s6 hoi quy woc luong: b = —9,690104, cho thay khi l4i suit ngan hang ting 1%
(trong diéu kién cac yéu té khac khong d6i) thi binh quan vén dau tu trén dia ban dia
phuong A giam 9,690104 ty dong.

- Viéc xac minh Y ¢6 phu thudc thdng ké vao X hay khong, chinh la kiém dinh gia thuyét
vé hé s6 hoi quy b: Gia thuyét Hy: b = 0,d6i thuyét H;:b # 0.

5. Bé udc lugng cho mé hinh hoi quy bac nhat PRF: Y = a + b.X + U, trong d6 X 1a lai
suat ngan hang (%/nam), Y la tong von dau tu (ty dong) cua mét dia phuong, tir mau dicu
tra, Eviews cho két sau day:

Dependent Variable: Y
Method: Least Squares
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.
C 96.76232 6.255720 15.46781 0.0000
X -9.690104 1.044814 -9.274481 0.0000
R-squared 0.914908 Mean dependent var 39.30000
Adjusted R-squared 0.904272 S.D. dependent var 8.832390
S.E. of regression 2.732742 Akaike info criterion 5.025344
Sum squared resid 59.74302 Schwarz criterion 5.085861
Log likelihood -23.12672 Hannan-Quinn criter. 4.958957
F-statistic 86.01600 Durbin-Watson stat 1.612948
Prob(F-statistic) 0.000015

Bang 2.7
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a/ S6 liéu duoc sir dung 1a loai s6 liéu gi? Viét SRF udc lwong cho PRF néi trén.

b/ Vi mirc y nghia 5%, hay cho biét mé hinh SRF thu duoc c6 phu hop véi két qua didu
tra hay khong.

¢/ Hay cho biét hé s xéac dinh va néu y nghia cua né.

d/ Tinh cac téng binh phuong cac do léch: TSS, ESS, RSS.

e/ Sir dung SRF noi trén dé du bao tong vén dau tu cia dia phuong nay khi 13i suat ngan
hang 1a 8%/nam.

g/ Hay viét md hinh SRF tuyén tinh cua vén dau tu tinh theo USD, Véi ty gia quy ddi la:
1 USD = 20000 VND, str dung cong thurc

HD: Str dung c6ng thac d6i don vi do, véi h = 1,k =

1000000000
20000

= 50000.

6/ Tir bang sé liéu vé cac bién X, Y, ta c6 biéu dd phan tan va bang két qua hoi quy sau:

Dependent Variable: Y
Method: Least Squares
Sample: 1970 1980

Variable Coefficient Std. Error Prob. val
Cc 2.691124 0.121622 0.0000 " 22+
X -0.479529 0.114022 0.0023

214
R-squared 0.662757 2.206364 20

Prob(F-statistic) 0.002288

Dependent Variable: Y
Method: Least Squares
Sample: 1970 1980

AN
Variable Coefficient Std. Error Prob. AN
> .
C 2.184839 0.036200 0.0000 224 = \\
LOG(X) -0.552059 0.117262 0.0011 \
214 .
R-squared 0.711210 ;

Prob(F-statistic) 0.001108

Dependent Variable: LOG(Y)
Method: Least Squares
Sample: 1970 1980

Variable Coefficient Std. Error Prob.

C 1.009965 0.051630 0.0000 g
X -0.220278 0.048403 0.0014
R-squared 0.697076

Prob(F-statistic) 0.001384

26

254

24+

19

T T T T T T
06 08 10 12 14 16 18 20
X

26

2.5

2.4+

19 T T T ——

.95
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Dependent Variable: LOG(Y) ST
Method: Least Squares ol "
Sample: 1970 1980

85+ \

Variable

Coefficient Std. Error Prob.

C
LOG(X)

0.777418 0.015242 0.0000
-0.253046 0.049374 0.0006

R-squared

0.744800

LOG(Y)

.80 o

75

.70

Prob(F-statistic) 0.000624 BN

LOG(X)
. 2.6
Dependent Variable: Y .
Method: Least Squares 25 .
Sample: 1970 1980

Variable

Coefficient Std. Error Prob.

C
1/X

1.577738 0.131788 0.0000
0.578952 0.117100 0.0008

0.730893

2.4+

2.3+

2.2+

R-squared 21 e
Prob(F-statistic) 0.000798 A~
2.0+ S

1.9 /\ T T T T T T T
05 06 07 08 09 10 11 12 13 14

1/X
a/ Tur két qua trén, ban chon mé hinh SRF nao? Tai sa0?
b/ Vi mo hinh SRF da dugc chon, hdy du béo gia tri caa Y khi X =2,0.

7. Bang s6 ligu sau khao sét vé nhu cu tiéu thu ca phé & My trong thoi ky 1970 — 1980,
trong d6 X la gia mot tach ca phé, Y la so tach ma mot nguoi dung trong méot ngay:

Nam Y X Nam Y X Nam Y X
1970 2.57 0.77 1974 2.25 0.76 1978 1.97 1.39
1971 2.5 0.74 1975 2.2 0.75 1979 2.06 1.2
1972 2.35 0.72 1976 2.11 1.08 1980 2.02 1.17
1973 2.3 0.73 1977 1.94 1.81

a/ Hay thiét lap SRF uéc lwong cho md hinh PRF: InY = a + b.InX + U

b/ Tir SRF thiét lap duoc, gia tri cua hé s6 b ude lwong cho b néi 1én diéu gi?

¢/ Hay uwac lugng khoang tin cay cho muac tang hay giam binh quan cua Iugng tiéu thu
(%) ¢ quéc gia nay khi gia ban 1é ca phé ting 1%.

8. Theo sé liéu ciia Tong cuc théng ké Viét nam veé bién X 12 Tong san pham trong nudc

GDP va bién phu thudc Y(ty dong) la chi tiéu tiéu dung ca nhan trong thoi ky 1995 —
2003, ¢6 bang dudi day:
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Nam X Y Nam X Y Nam X Y

1995 195,567 | 142,916 | 1998 | 244,596 | 172,498 | 2001 | 292,535 | 190,577
1996 213,833 | 155,909 | 1999 | 256,272 | 176,976 | 2002 | 313,247 | 205,114
1997 231,264 | 165,125 | 2000 | 273,666 | 182,420 | 2003 | 336,243 | 221,545

a/ Hay v& biéu db phan tan cua Y theo X, cho nhan xét.

b/ Hay thiét 1ap mo hinh SRF udc lugng cho mé hinh PRF: Y =a +b.X + U

9. Xét md hinh hdi quy Parabol: Y = a + b. X% + U

a/ Hay xac dinh bién té va hé sb co gidn cua Y theo X.

b/ Str dung phuwong phép binh phuong tdi thiéu thong dung OLS dé tim cac uée luong a,
b cho a vab.

¢/ Hay thiét 1ap SRF: Y = a + b.X% + U (trong d6 @, b duoc tinh béi cong thuc tim
duogc & b/) tir bang sé liéu sau:

10
103

X 1 2 3 4 5 6 7 8 9
Y 1,8 6 95 | 18 25 38 48 | 66 | 80
HD: Pit X* = X?

10/ Xét m6 hinh hdi quy — = a + b.X + U

a/ Hay xac dinh bién té va hé sb co gidn caa Y theo X

b/ Str dung phuong phap OLS dé tim cac udc lugng @, b cho a va b.

¢/ Thiét lap SRF: — = @+ b.X + U (trong d6 @, b dugc tinh bei cong thire tim duot &
b/) tir bang s6 liéu sau:

X1|]11]12 |3 |4 |5 |6 |7 |8 |9
Y [2 |6 |10 |18 |25 |38 |49 |65 |81

HD: Pit Y’ = 1/InY.

*hhkkhkhkkkkhkkhkhhkkkhhkhkihkhkihkhkihhkihikiik

<47 >



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

Chuong 3. HOI QUY NHIEU BIEN

Trong thuc té, mét dai lwong kinh té khdng phdi chi phu thugc vao mét bién sé kinh té
khac ma phy thuge vao nhiéu bién sé kinh té khac nhau. Chang hgn nhu cdu vé mét logi
hang hda khéng ch: cé phu thugc vao thu nhdp cua nguoi tiéu dung ma con phu thugc
vao nhiéu yéu té khac nhu: gid bdn, thi hiéu cia nguwoi tiéu ding,.... Do dé mé hinh hoi
quy hai bién ¢ chirong triede chwa dap g diroc yéu cau cua thuc té. Chuwong nay khao
sat md hinh hoi quy nhiéu bién, tizc la mé hinh ma trong d@é bién phu thugce diroc xét
trong s phu thugc vao hai hogc nhiéu hon hai bién gidi thich, cing véi cac bai toan
thong ké nhw wéc luong, Kiém dinh, ... Cdc y twéng, phiwong phdp va két qud nghién citu
hoi quy hai bién la co sé cho viéc nghién cizu mé hinh héi quy nhiéu bién hay hai quy
boi.

3.1. Ham héi quy téng thé va ham héi quy miu nhiéu bién

3.1.1. Cac khai niém
Gia str ta dang quan tam dén véc to quan sat k chiéu: (Y, X1, X, ..., Xk-1), trong d6 bién
Y phu thudc vao k — 1 bién Xi, Xa, ..., Xk1 . Khi d6 trung binh c6 diéu kién cua Y véi
diéu Kién véc to ngau nhién X = (X1, Xz, ..., Xk-1) laham cia X = (X1, Xz, ..., Xk-1):
E(IX) = E(Y|(X0,Xa, s K1) = F(X) = f (X1, Xy o, X1
Ta goi ham nay la ham hoi quy tong thé PRF cua Y theo X = (X1, X2, ..., Xk-1),
hay PRF nhiéu bién.
Nhu d3 biét, ham hoi quy xay dung trén mau goi 1a ham hoi quy mau, viét tat 1a SRF. Dé
hinh dung duoc SRF, ta can nhic lai rang: quan hé gitra Y va X la phu thudc théng ké,
ttng voi moi gid tri x = (x4, X, ..., Xk_1) cla véc to X = (X1, X5, ..., Xx—1) khong phai
chi c6 mot gia tri cua Y, ma ¢ ca mot phan b cac gla tri cta Y, nghia 1a c6 ca mot bién
quan sat ma ta ky hiéu la Y,. Trung binh miu cua bién Y, 1a Y, duoc goi I trung binh
miu c6 didu kién coa Y véi didu kien X = (X1, X,, .., Xe_q) Ay gidtri x =
(%1, X3, oo, Xg—1) . Khi d6 SRF ctia Y theo X = (X4, X5, ..., Xxk_1) 12 ham ciia véc to ngau
nhién = (X, X5, ..., Xx_1) , nhan gia tri la Y, khi X = (X;, X5, ..., X—y) Ay gid tri x =
(X1:952: s Xj—1)- . . 3 .
Ta van dung ky hiéu Y dé chi ham hoi quy mau, d6 1la mot wde lugng cua ham hoi quy
tong thé PRF: ¥ = f(X).
Ta dua vao bién ngau nhién U la tac dong cua nhitng yéu té ngau nhién khac ngoai
X1, X5, .., Xx_q khong dugc dua vao, khién cho gia tri caa Y léch khoi E(Y|X). Nhu vay
ta c6 md hinh sau day goi 12 md hinh PRF nhiéu bién:
{E(le) = f(X) = f(X1'X2' ""Xk—l) (3 1)
Y = EY|IX) + U '
Van nhu trong hdi quy hai bién, ta goi U 1a sai s6 ngau nhién hay thang du. Tacé U =
Y — ¥ 1a mot ude lwong cua sai s6 ngﬁu nhién U.

M6 hinh SRF nhidu bién Ia: { 7=fm (3.2)
Y =0 + 0

<48 >



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

Trong phan tiép theo ciia chuong nay, ta khao sét m hinh hoi quy nhiéu bién, tuyén tinh
theo bién va theo céac tham so, tirc la:

PRF{E(Y'X:[,Xz, ""Xk—l) = aO + al.Xl + az.XZ + -+ ak_l.Xk_l (3 3)

) Y = a0+a1.X1+a2.X2+'--+ak_1.Xk_1 + U '

SRF Y f ao :'\' dl Xl ‘/l: a2X2 + o -/I: a,k_:le_l R (34)
Y = ao + a1X1 + a2X2 + -+ ak_1Xk_1 + U

voi ag: hé sb tu do; a;: hé s hdi quy riéng theo bién thirj,j = 1,k — 1

&j laugc lugng cua a;,j =1,k — 1.

He¢ s6 a; cho biét anh hudng riéng ctia bién X; 1én trung binh ¢6 diéu kién cua Y khi cac
bién con lai khong thay d6i. D6 la lwong ting (néu a; > 0) hay giam (néu a; < 0) cua
bién phy thugc Y khi bién X; ting lén I don vi trong diéu kién cac yéu té khac khong thay
doi, hay: a; la luong tang hay giam binh quan cua bién phy thugc Y khi bién X; ting lén
mot don vi.

Y 1a uéc lugng cua E(Y|Xy, Xy, ..., Xj—1); U 1a w6e lugng cia U.

Gia sir ta ¢c6 mau ngau nhién kich thudc n vé véc to quan sat (Y, X1, Xz, ..., Xk1) la:
(Y, X10 Xop) oo Xm0 ) i = 1,2, 0,

batU;= Y, —(ap+ay. Xy + az. Xo + -+ + a1 Xpe—1,0);
1 Xll e Xk—l,l Yl U1 Qo
S P A A R b R e
1 Xin - Xk—l,n Yo Un -1
14 U, a
'g= Y:z : a = Ug ; a= ‘/1:1
Y, U, Aje-1
M@0 hinh PRF (3.3) c6 dang matran: Y= X.a + U (3.33)
A . Y= X.a
Mb hinh SRF (3.4) c¢6 dang ma tran: Y fl _ (3.4a)
Y= X.a + 1

3.1.2. Uéc lwgng céc tham sb hdi quy
Str dung phuong phap OLS, ta tim w6c lwgng @; cia a;,j = 0,1, ..., k — 1 sao cho:

A A . = ~ A . 2 _
F(@g, @y, ..., Qg—1) = X U} = X[Y; — (@ + @y Xy; + -+ + Q1 Xp—1,1)] " = min.

Véi gia thiét ma tran XT. X kha nghich (tuc la detX # 0), nguoi ta chimg minh duoc
nghiém duy nhat cta hé phuong trinh tuyén tinh:
0F(Qy, @4, .., Qg—1)
ad;
la: a = (X" X)) (x"y) (3.5)
chinh la uéc lugng can tim.

=0,vj=12..k—1
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3.2. Hé s6 xac dinh va hé sb twong quan

V6i mau ngau nhién kich thudc n vé véce to quan sat (Y, X1, Xa, ..., Xk1) 1&:
7 (Y, X10 X2 w0 Xp10), i = 1,2,00,m
ta dinh nghia cac tong binh phuong dd Iéch nhu trudce day:

TSS =YY, =Y)>=3Y? -n.(V)*=Y".Y - n(V)% (3.6)
ESS= ¥(7—7)" = a’.(XT.Y) — n. (V)% (3.7)
RSS =Y U? = TSS — ESS (3.8)

Céc tong binh phuong cac do léch TSS, ESS, RSS trong mé hinh hdi quy nhiéu bién co y
nghia nhu cic tong binh phuong cic do léch twong tng trong md hinh héi quy hai bién.
Heé sb xac dinh Ia: R?2 = 1 —i—jj = ’;—j‘i (3.9)
Y nghia va tinh chat cua hé s6 xac dinh gidng nhu trudc ddy da chi ra trong chuong
trugc. Ngoai ra ta can luu y céc két qua khao sat sau dy:
* TSS = Y(Y; — ¥)? ¢6 bac ty do 1a (n — 1) va khdng phu thudc vao sé bién doc lap trong
mo hinh.
* RSS = Y U? c6 bac ty do la (n — k ) va co gia tri giam khi s bién giai thich trong mo
hinh tang

RSS _ ESS .

*R? = 1-— = — c0giatri tang theo s6 bién giai thich trong mé hinh.

Vi vay khi s6 bién giai thich cang nhiéu thi R? cang 16n, tuy nhién khi d6 mé hinh s&
phtic tap hon va khé phan tich hon. Ngoai ra, khi ¢6 nhiéu bién giai thich thi kha nang c6
tuong quan cao gitta ching dé xay ra, déng thoi bac ty do cua ESS va RSS sé& giam di.
Do d6 can than trong can nhic giita viéc dwa thém bién giai thich vao dé ting trj sé cua
R? végi do phic tap phuc tap caa md hinh ciing sé ting 1én.

3.2.1. Hé s6 xac dinh hiéu chinh (Adjusted R — squared)

Trong md hinh hdi quy nhiéu bién, khi dua vao nhiéu bién giai thich thi s6 bac tu do bi
giam di. Dé han ché bat lgi ndy, nguoi ta diéu chinh hé s6 xac dinh bang cich dua thém
bac tu do cua cac tong binh phuong vao cong thuc sau dé c6 hé sé xac dinh hiéu chinh:

RSS e
R2=1- "TES" = R+ (1-R%).— (3.10)
n—1

Hé sb xéac dinh hiéu chinh R2 c6 céc tinh chat sau:

*R? <R?*<1,khi k>0

* Khi k cang 16n thi R? cang nhé hon R?.

* R2 ¢6 thé < 0 (khi d6 quy wéc: R? = 0).

R? duoc sir dung dé thay thé cho R? khi xem xét c6 nén dua thém bién giai thich méi vao
mo hinh hay khong. Thuong thi mét bién giai thich nén duoc dua thém vao khi né lam
ting gid trj cia R* va h¢ sb hdi quy cua bién nay phai khac khong mot cach ¢ ¥ nghia
thong ke.

3.2.2. Hé sb twong quan (Coefficient of Correlation)
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Nhéc lai: véi 2 bién ngau nhién & va ¢: Hé sb twong quan gitta ching la:
_EG-E§( - EQ)
, Pet Jvaré/var{ ,
HE so tuong quan do mirc do phu thudc tuong quan tuyen tinh gitra hai bién. Véi mau
ngau nhién kich thudc n veé véc to quan sat (Y, X1, X, ..., Xk-1) la:
(Y, X120 Xaip w0 Xp10), i = 1,2,00,m

* Hg sb trong quan mau gitra bién phy thudc Y va bién giai thich X; Ia
Y_X]—Y)?] _ Zyl-.xﬁ

T0j = swysaxy) Lyzzx, (31D
* H¢ sb twong quan mau giira cc bién X, va X; la:
_ TX]_XSX] _ szi.xji (312)

s T Sty \/W

trongddy, =Y, =V ; x;=X; —X;,i=12,..,mj=12.,k—-1
* Ma tran céac hé sé twong quan mau la:

1 7o o Tok-1
T 1 vt k-1

R= o _
Tk—10 Tk-11 - 1

Luwu y: Dbi voi md hinh hdi quy nhiéu bién, viéc tinh toan truc tiép cac biéu thirc co lién
quan noi trén la rat khé khan, phac tap. Bé thuc hién cac tinh toan nay, can dya vao cac
phan mém ung dung. Trong tai liéu nay, ching ta st dung phan meém Eviews ho tro.

3.2.3. Hé s6 twong quan miu riéng phan (Partial correlation coefficients) (Tham
khao)
Hé s6 twong quan dugc xét & trén con duoc goi la hé sb trong quan bac 0, xét mbi twong
quan giira 2 bién ma khong quan tim dén sy thay do6i cua cac bién con lai. Trong mé hinh
hoi quy k bién, dé xét mdi twong quan riéng phan giira bién phu thudc Y va mot bién giai
thich Xj nao do, ta phai ¢ dinh (k — 2) bién con lai, khi d6 ta c6 hé s6 trong quan riéng
phan bac (k — 2).
* Vi md hinh 3 bién: Y (bién phu thugc), X1, Xa.
a. Bé xac dinh hé sb twong quan riéng cia Y va Xi (loai bo tac dong cua Xp) tién hanh
nhu sau:
- Chay hoi quy ctia Y theo Xz va xac dinh: ¥ = &, + f,. X,
- Chay hdi quy ctia X1 theo Xz va xac dinh: X, = @&, + . X,
- Loai bo tac dong cua Xz 18n Y va cua Xz 1&n Xi bang cach:
Pit V' =Y-V; X; = X, - X,

- Hé s6 tuong quan riéng giita Y va X chinh la hé s6 twong quan gitra Y *va X;
b. Cac cong thikc tinh cac hé s6 twong quan riéng phan bac 1:

To1 — To2-T12

To12 = \/(1 — 7"022)(1 — 7'122).
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(Hé s6 twong quan riéng gitra Y va X,,v6i X, khong doi.)
To21 = M) (3.15)
(1-r8)(1-r%)
(Hé so twong quan riéng gitva Y va X,, véi X, khong déi.)
Fipg = T2 —To1-Toz
. \/(1 — 1500 (1 — 153)

(Hé s6 twong quan riéng gitra X, va X,, véi Y khong doi).
* Xét mo hinh hai bién: Y = a’ + b'. X, + U, c6 hé s6 xac dinh R%, va md hinh ba bién:
Y =ay+a;.X; + az. X, +V c6 hé s6 xac dinh R3,
Khi d6 nguoi ta chimg minh dugc rang:

) R3, = R3 + (,1 — R3p). (Toz.;)z (3.16)
Két qua nay ciing chi ra khi so bién tang thi hé so xac dinh ctia mo6 hinh ciing ting
* \/gi mo hinh 4 bién: Y(bién phu thudc), X1, Xz, X3 1a cac bién doc lap, dé xac dinh hé
s6 twong quan riéng ctia Y va Xi (loai bo tac dong cua Xz, Xs) ta tién hanh nhu sau:
- Chay hdi quy ciia Y theo X, va Xs, xac dinh: ¥ = &, + fo. X, + 70. X3
- Chay hdi quy cia X1 theo Xz va Xa, xac dinh: X; = &; + 1. X, + 71. X3
- Loai bo tac dong cua X2 va Xs 1én Y va cua Xz va X Ién X; bang cach:

PatYy*=Y-V; X; = X, - X,

- Hé s6 tuong quan riéng giita Y va X chinh la hé s6 twong quan gitra Y*va X;.
Tién hanh tuong ty d6i md hinh k bién doc lap tong quat.

3.2.4. C4c gia thiét cia phwong phap OLS

Gia thiét 1: Trung binh cta nhiéu khong thay d6i va = 0. Nhu vay:

EU, 0
pu=|EV2|=(0
EU,) \0

Gia thiét 2: Nhidu co6 phuong sai thuan nhat va khoéng cé twong quan chudi. Nhu
- VarU; = o
Y eov(U, U)) = E(U;.U;) = 0

,Vi,j = 1,n,i # j, hay mot cach tuong duong ta co:

2 0 0 - 0
0 ¢2 0 = 0

E(CUuUD)=[{0 0 o2 - 0|=0%Ixn (3.17)
0 0 0 - g2

Gia thiét 3: Ma tran X di duoc xac dinh theo nghia: Mau vé bién X khdng chon ngau
nhién.

Gia thiét 4: r(X)(hang ctia ma tran X) = k, hay khong c6 cot nao cia ma tran X la
t6 hop tuyen tinh cta cac cot khac, tuc la khdng co hién tugng cong tuyen xay ra gitra cAc
bien doc 1ap (gia thiet nay cling c6 nghia 1a detX # 0, tc 1a ude lugng cac hé so hoi quy
theo phuong phap OLS luén tim duoc va duy nhat) .
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Gia thiét 5: U ~ N(0,02.1): U la véc to ngiu nhién c6 phan phéi chuin n chiéu

3.2.5. C4c tinh chit cia hé sb hdi quy
Tu cac gid thiét cia mé hinh, cac wéc luong dugce tim theo phuong phap OLS nén ¢6 cac
tinh chat twong tu nhu trong mé hinh hoi quy hai bién, cu thé ta co:
* PJ thi ham SRF di qua diém: (Y, X, ..., X—1)
*V=7
*0 =0
* cov(ﬁ, X) =0,theclal khong twong quan véi X
cov(U 17) = 0, ttrc 1a U khong twong quan véi ¥
*a (XT X)L (XT.Y) duoc x4c dinh duy nhat véi mot mau quan sat cu thé | 1a
mot véc to ngau nhién c6 phan phéi chuan véi gia thiét U ¢ phan phéi chuan.
*a = (XT. Xx)1.(XT.Y) cé matran hiép phwong sai:

var(a,) cov(dy, @) -+ cov(dg, Ax-1)
cov(@) = cov(dl,.{i_o) var((_i_l_) - Cov(f/i.l'ak—l) (3.18)
cov(8x-1,89) cov(@y-1,80) - var(dg-,)
= g2 (XT.20)%

* Vi 02 chua biét nén nguoi ta dung ude luong 62 = % thay thé cho o2.
* \/Gi céc gia thiét caa md hinh hdi quy tuyén tinh co dién thi
’ a (X" X)L (X".Y) ’
1a u6ce lugng tuyen tinh khdng chéch, c6 phuong sai bé nhat trong trong I6p tat ca cac usce
luong tuyeén tinh khéng chéch cua a (tinh chat BLUE).

3.3. C4c bai toan théng ké trén mé hinh hai quy nhiéu bién
Muc nay khdo sat bai toan uée lugng khoang tin cay cho cac tham so, kiém dinh gia
thuyet thong ké lién quan dén mé hinh

3.3.1. Khoang tin cdy cho cac tham ) trong mo hinh ’
V6i mau kich thuéc n cho mo hinh k- tham so (1 bien phu thuoc, (k — 1) bién giai thich)
thoa mén gié thiét nhiéu U c6 phan phoi chuan va udc luong
(XT. x)™1.(XT.Y) (tim theo phuong phap OLS), ta co:
a ;
t= ,\( ) ~ t(n — k)(phan phéi Student (n — k)bic tw do);
a;

x>=m-k) i—z ~x%(n — k) (phan phéi Chi-square, (n — k) bac tu do). Vi thé:
- V6i d tin cay (1 — @), khoang tin cay cho cac hé sé hdi quy a; 1a :

<A- ‘gn o se(a); a;+ ta(cn © A(a])> (3.19)
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- V6i @6 tin cay (1 — a), ta c6 khoang tin ciy cho phuong sai nhiéu o2:
(n—k).62 - (n—h). 6?2
xe(n—k)’ )(f a(n—k)
2 2

Trong do: té"_k) 14 gi& tri t&i han muc % cua phan phdi Student (n — k) bac tu do, tra tir

(3.20)

bang phu luc I; y2(n — k) 1 gié tri t6i han mac A caa phan phéi Chi — Square, (n — k)
bac tu do, tra tir bang phu luc I1I.

3.3.2. Kiém dinh gia thuyét vé md hinh
3.3.2.1. Kiém dinh gia thuyét vé hé sé hdi quy

Hy:a; =a" Hy:a; <a*/a; > a"/a; # a" (a" la hing s8 cho trwdc)
Bang sau tom tat kiém dinh gia thuyét vé hé s6 hdi quy nhiéu bién:

Bt k.dinh P.p. k.dinh Tiéu chuén bac bd gia thuyét Ho
2 H A * ~ ( _k) <ol A
. Khoang tin cdy a>a +t, “.se(a)
{HO: aj=a
Hy:a; <a® | Gig tri t¢i han £y < 0P
p —value p — value < 2«
T R S N
. Khoang tin cay a<a —t, “.se(a)
{HO: a =a
Hi:a; >a” | Gia tri ti han t, > té"_k)
p —value p —value < 2a
Khoang tin cay o e <aj - t% " se(a); a; + ta se(aj))
Hy:a; = a”
{le a; #a" | Gidtritdihan to & [ (n -k, t(n—k)]
) a
2
p —value p— value <a
Ghi chu a—a
ty = = p —value = P([t] > |t,l)
se(4;)

Bang 3.1

Vi du 3.1. Luong hang ban duoc Y (tin / thang), gia ban Xi (ngan dong/kg) cua mot mat
hang A va thu nhap Xa (triéu dong / thang) cia ngudi tiéu ding, qua diéu tra, c6 s liéu
sau:

Y 4 5 6 7 7 8 8 9
X2 2 3 3 4 5 5 6 7
X1 10 9 9 8 7 7 6 6

a/ Chay hdi quy udc luong cho méd hinh: Y = a, + a, X; + a,X, + U va cho biét Y ¢6
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thuc su phu thudc théng ké vao X1, vao Xz ? Cho biét ¥ nghia ciia cac hé sé hdi quy wéc
lwong cua céc bién X1, Xo.
b/ Hay udc lugng khoang tin cay cho muc tang hay giam binh quén cua lugng hang ban
duoc khi thu nhap cua nguoi tiéu dung ting thém 1 triéu ddng/thang vai do tin cay 90%,
95%, 99%.
¢/ Hay udc lugng khoang tin cay cho muc tang binh quan cta Iugng hang ban dugc khi
gia ban giam 1 ngan dong/kg.
d/ Tinh hé s6 co gian caa Y theo Xz tir ham héi quy ude luong tim duoc ¢ a/ va giai thich
két qua.
e/ Hay udc lugng khoang tin cay 95% cho phuong sai nhiéu.
Giai:
a/ Chay hoi quy ta co:

Dependent Variable: Y

Method: Least Squares

Sample: 18
Included observations: 8

Variable Coefficient Std. Error t-Statistic Prob.

C 7.571429 9.322345 0.812181 0.4536
X2 0.571429 0.711423 0.803219 0.4583
X1 -0.428571 0.805593 -0.531995 0.6175
R-squared 0.912088 Mean dependent var 6.750000

Adjusted R-squared  0.876923 S.D. dependent var 1.669046
S.E. of regression 0.585540 Akaike info criterion 2.047432

Sum squared resid 1.714286 Schwarz criterion 2.077223
Log likelihood -5.189728 Hannan-Quinn criter. 1.846507
F-statistic 25.93750 Durbin-Watson stat 2.440476
Prob(F-statistic) 0.002292

Tir d6 ¢6 mo hinh hdi quy ude luong:

Y = 7,571429 — 0,428571. X, + 0,571429.X, + U
- Viéc xa4c minh xem Y c¢6 thuc sy phu thudc théng ké vao Xi chinh 1a bai toan kiém
dinh: Hy:a; = 0,H;: a; # 0. Dung phuong phap p-value: tir két qua hoi quy co: p-value
=0,6175 > a = 0,05, nén ta chip nhan H, va cho rang Y khéng thuc su phu thudc thng
ké vao Xi.
- Viéc xa4c minh xem Y c¢6 thuc sy phu thudc théng ké vao X, chinh 1a bai toan kiém
dinh: Hy:a, = 0, H;: a, # 0. Dung phuong phap p-value: tir két qua hdi quy co: p-value
=0,4583 > a = 0,05, nén ta chap nhan H, va cho rang Y khéng thuc su phu thudc théng
ké vao Xo.
Ta c6 thé ly giai két qua kiém dinh trén nhu sau: Mit hang ma ching ta dang xét thudc
loai thiét yéu hay nhu yéu pham, do d6 cho du gia ca o tang nhe hay luong c6 chit thay
d6i thi nguoi tiéu dung van phai mua véi mot luong can thiét dé dung.
- Y nghia ctia cac hé s6 hdi quy ude luong:
* @, = 0,571429: cho thiy khi thu nhap cua nguoi tiéu ding ting thém 1 triéu
ddng/thang thi binh quan luong hang ban dugc ting thém 0,571429 tin/thang.
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* @, = —0,428571: cho thay khi gia ban giam bot 1 ngan dong/kg thi binh quan lrong
hang ban dugc tang thém 0,428571 tan/thang. )

b, ¢/ Céac khoang tin cay can tim dugc dugc Eviews cung cap trong bang sau day:
Coefficient Confidence Intervals

Date: 06/29/15 Time: 17:02

Sample: 18
Included observations: 8

90% CI 95% CI 99% CI
Variable Coefficient  Low High Low High Low High
C 7.571429 -11.21355 26.35641 -16.39242 31.53528 -30.01760 45.16046
X2 0.571429 -0.862123 2.004980 -1.257342 2.400199 -2.297130 3.439987
X1 -0.428571 -2.051880 1.194737 -2.499413 1.642271 -3.676836 2.819694

Cha y: Néu str dung thong tin tir bang hdi quy, ta c6 thé tinh toan truc tiép dé tim khoang
tin cay (diéu nay la bat budc ddi véi cac ban sinh vién khi 1am bai ma khéng thé sir dung
phan mém hd trg), chang han d6i véi khoang tin cay 95% cho a,:

(@,—¢ a,+¢) (e= tZ; k se(a,))

Tur bang hdi quy, cé: a, = 0,571429; s2(a,) = 0, 711423
Voidotncayy =1 —a = 0,95,¢6: a = 0,05; t& " = t5,5 = 2,571; & = 1,829069
{az — £ =0,571429 — 1,829069 = —1,25764
‘ @, +¢&=0,571429 + 1,829069 = 2,400498 )
Khoang tin cay can tim cho a, la: (-1,25764; 2,400494), phu hop vai két qua ma Eviews
Xung cap trong bang udc lugng trén. Sai s6 khong dang ké la do qua trinh tinh toan, lam
tron.
d/ T PRF: Y = ay + a, X; + a,X, + U, ta cd hé s6 co gién cua Y theo Xz la:
Y Y
Ey/xo = f’(Xz)- =dz. - X
2
Vi thé tir ham hoi quy wdce lugng, ta ¢ hé s6 co gién cua Y theo X: la:

% 6,75
‘ ’ EY/XZ = az.X_Z 4 3 5 = 0,881633
biéu nay cho thay: khi mic lvong binh quan cua nguoi tiéu dung tang 1% thi binh quén
luong hang ban dugc tang 0,881633%.

e/ Khoang tin cay cho phuong sai nhiéu c6 dang:

(n—k).6? (n- k).&%
=) 1l e
Con=8,k=3,dotincayy =1—a = 0,95, nén a = 0,05; 6 = 0,585540
Xé(n —k) = Xg,ozs(S) = 12,8325 i)(f_%(n —k) = Xg,975(5) = 0,8312

(n—k).62 (n—k).6?
= 0,133589; —) = 2,062422

Xa(n K (n—

Vay khoang tin cay Can tim cho phuong sai nhleu la: (0,133589; 2,062422)
3.3.2.1. Kiém dinh gia thuyét vé phwong sai ctia nhiéu
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Hy: 0% =0 ,Hy:0% < 6 /a? > o /a? # o¢ (0&:hdng sb cho trudc)

Bang 3.2 (TOm tit c4c bai toan kiém dinh gia thuyét vé phuong sai nhidu)

Bai todn Phuong phap Tiéu chuin béc bd gia thuyét Ho
kiém dinh kiém dinh
, . (n—k).6?
Khoang tin cay 90 = Y2 (n—k)
Hy:0? = of e
Hy:0% < 0f | Gidtritdihan X3 < xi_,(n—k)
Gid tri p — value p—value>1—a«
,  (m—k).6?
Khoang tin cay 0= 2m—k)
Hy:0? = o¢
Hy:0% > 0f | Gid tritdihan x5 > xi(n—k)
Gia tri p — value p —value < «a
2 (n—k).6> (n—k).6?
Khoang tin cay 90 12, (n—k) ; ¥ (n—k)
HO: 0_2 — O'(? a/2 1-a/2
Hy:0? # 02 | Gidtritdihan X e [Xlz a(n—k); x3(n— k)]
2 2
S a
Gid tri p— value p —value ¢ [E; 1- a/Z]
62
Ghi chu xg=n- k)g_g i p—value = P(x* > x5);

x&(n — k) tra bdng gié tri t&i han phan bd x?(n — k)
2

3.3.2.2. Kiém dinh gia thuyét vé sw pht hep ciaia md hinh

Kiém dinh gia thuyét Hy: R? = 0 (hay:a; = a, = - = ay_, = 0),
d6i thuyét Hy: R* > 0 (hay: ¢ it nhit mot hé s6 a; # 0)
Gid thuyét Hy:a, = a, = - = a,_, = 0 duoc goi la gia thuyét dong thoi. Néu ta bac

bd Hy, thi c6 nghia 1a mé hinh dugc xem 1a phu hop. Néu nguoc lai thi mé hinh duoc
xem la khong phu hop.

4 2 -_ 4 . 4 - N 7 A
Xétthong ké: F = % . Néu gia thuyét H,, thi nguoi chi ra dugc rang F ¢6 phan
Z- A \ R SN A L _ R%(n-k)
phoi F véi cac bactedo lak — 1, n— k. Vi vay tu so liéu dicu tra, tinh: F, = TR).D

Ta c6 thé st dung phuong phap gia tri téi han hay gia tri p — value. V6i mic y nghia a:
Néu: Fy> F,(k—1,n—k),hoac: p—value =P(F > Fy) < «a,
thi bac bo gia thuyét H,.
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Chu y: Gia tri théng ké F va p-value cua théng ké F dugc Eviews cho biét trong bang hoi
quy.

Vi du 3.2: Xét tap sé liéu trong vi du 1.

a/ Hiy xac minh xem phuong sai nhiéu c6 vuot qua 0,4 hay khong.

b/ M6 hinh thu duoc trong két qua hdi quy & vi du 1 ¢d phu hop véi thie té diéu tra hay
khong?

Giai:

a/ Ta c6 bai toan kiém dinh gia thuyét vé phuong sai nhidu: Hy: 02 = 0,4; Hy: 0% > 0,4
Dung phuong phap khoang tin cay, tiéu chuan bac bo gia thuyét H, la:

» (n —k).6%
0y = —57——~
Xa(n - k)
Ta cé:
o =0,4;n =8k =3,62=(0,58554)? = 0,342857; y2(n—k) = x505(5) = 11,070
—k).62 / . ~
Tu do: 0,4 > ;nz(:)_z) = 0,15485 .... Vay ta chap nhan H, va cho rang phuong sai nhi¢u chua
vuot qua 0,4.

3.3.2.3. Kiém dinh Wald
Kiém dinh Wald c6 nhiéu ¢ng dung trong cac bai toan kiém dinh va duoc chay trén phan
mém Eviews.

Xét hai mé hinh héi quy sau:
W):Y= ap+a;.X1+a,. Xo+am_q1.Xm1+ -+ aq_1.X4-1 + U;
(R):Y= ap+a;.X;+a,. X, + am_1.Xm1+ V
(U) goi lamod hinh khong bi rang budc (Unrestricted model);
(R)goi la mb hinh bi rang budc (Restricted model)
Piéu kién rang budc trong md hinh (R) chinh Ia hé s6 hdi quy caa cac bién giai thich: Xm,
Xme1,..., Xk-1 dong thoi bang 0.
Pé xac minh co diéu kién rang budc hay khdng rang bugc, ta kiém dinh:
Gid thuyét Hy: a,, = -+ = ay_, = 0,d6i thuyét Hy:a%, + -+ az_, >0.
Kiém dinh Wald giai bai toan nay qua cac budc sau:
Buéc 1: Hoi quy md hinh (U) gdom k tham s6, tinh RSSy ¢6 (n — k) béc tu do.
Buréc 2: Hoi quy md hinh (R) gdm m tham sé, tinh RSSg ¢6 (n —m) bac ty do.
Bueéc 3: St dung thdng ké Fy, sau déy:

RSSz —RSS; R — R

F. = k—m __k—m .
w RSSy (1-R%)’
n—k -k

Néu gia thuyét H, dung thi trong 1y thuyét xac suat thong ké da chi ra dugc khi d6 Fyy, 1a
bién ngau nhién cd phan phdi Fisher véi cac bac ty do 1a: k — m,n — k.
Vi thé, véi muc ¥ nghia a, tiéu chuan béac bo gia thuyét H, 1a:

Fy > F,(k —m,n—k).
(F,(k —m,n — k) 1 gia tri t6i han mac a cta phan phdi Fisher F(k — m, n — k) tra tur
bang phu luc 1V)
Luuy:

<58 >



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

a/ Kiém dinh Wald duoc st dung véi nhiéu muc dich khac nhau lién quan dén hé sé hoi
quy, nhu: kiém dinh t6 hop tuyén tinh, kiém dinh thira bién. D4i véi gia thuyét H, 1a: a
=0, thi két luan cua kiém dinh Wald twong duong véi két luan theo kiém dinh t.

b/ Thuong cac phan mém @ng dung vé kinh té luong déu lap trinh tha tuc kiém dinh
Wald duya trén cling mot nguyén tic 1a so sanh RSS cua md hinh bj rang budc va RSS cua
md hinh khéng bi rang budc. Cac phan mém nay thudng cung cp cho nguoi st dung céc
gia tri Fw va p — value cua Fw 1a: p — value = P(F > Fw), nguoi sir dung c6 thé ding
phuong phép gié tri t6i han hay phuong phap p — value dé kiém dinh gia thuyét H,.

3.3.2.4. Kiém dinh té hop tuyén tinh vé h¢ sé hai quy (Tham khao)
Ta xét bai toan kiém dinh gia thuyét vé mdi lién hé véi rang budc tuyén tinh giira cac hé
s6 hoi quy.
Xét mé hinh héi quy:  (U): Y = a0+ ar. Xy + a2.X2 + U
Ta muén kiém dinh: Gia thuyét Hy: a, = a,, véi d6i thuyét Hy: a; # a,
Pé giai bai toan nay ta c6 3 phuong phap sau:

PP1: K.dinh Wald:bat Z; = X, + X, ,Z, = X; — X,, m6 hinh (U)tr& thanh:
(g, +ay) , (a1 —ay)
5 a; = 5 )
Khi d6 gia thuyét Hy: a, = a, twong dwong véi Hy: a, = 0

Bai toan tr& thanh bai toan kiém dinh Wald:

Mb hinh khong bi rang budc (U):Y = ag+ a1.Z, + a5.Z, + U.

Mo hinh rang budc (R):Y = ag +aj.Z, + U.

V&i diéu kién rang budc Hy:a, = 0.

Y:ao‘l‘a:,l.Zl‘l‘alz.Zz‘l‘U. (1—

(R — RR)
" o e y 3-2)
Ap dung kiém dinh Wald, véi: Fy, = W ~F(1,n — 3);
(n-3)

Néu Fy, > F,(1,n — 3) thi bac bo gia thuyét H,.

PP2: Kiém dinh t gian tiép
bat:V, = X, +X,,V, = X, p=a, — ay, taco mo hinh:

7 (U)Y’—a0+a1V1+pV2+U, 7
Viéc kiém dinh gia thuyét Hy: a; = a, tro thanh kiém dinh: Hy: p = 0
Dung kiém dinh t thong thuong:

0

t = '[,)\(A) trong do6 p la wéc lwong cta p. Néu H, dang thi t~t(n — 3)

Do d6 néu: |t| > ta(n — 3)(a la mc y nghia) thi bac bo H,
2

p—0 _  d—-a

se(p)  se(dp—ay)

(Ge(a, —ay) = \/v”c?r(dz —a,) = \/v”c?r(dl) + var(a,) — 2cov(d,, a,) )
Vi du 3.3: Ham san xuat Cobb — Douglas.

PP3: Kiém dinh ¢ tryc tiép: t =
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Ham san xuét 12 md hinh toan hoc, biéu dién méi quan hé giira san luong (dau ra) phu
thugc vao cac yéu té dau tu nhu lao dong va vén. Goi Y 1a san luong, X1 12 luc lwong lao
dong, Xz 1a vén thi ham san xuat Cobb — Douglas c6 dang:

Y = a.xP xb2
M6 hinh toén hoc trén dugc dua vé dang toan hoc tuong duong:
InY = By + p1lnX; + BrInX, (By = Ina)
Bing cach b sung thém sai s6 ngau nhién U, ta nhan dwoc md hinh kinh té luong hdi
quy tuyén tinh:
InY = Bo + B1lnXy + BolnX; + U (B = Ina)
bay la dang tuyen tinh log, véi diac diém la cac hé so hoi quy riéng chinh la h¢ 30 co
gian: B;1a hé sé co gian cua san lugng dbi véi lao dong khi vén khong doi, B,1a hé sb co
gian cua san luong ddi véi von khi lao dong khong doi.
Nhan thdy néu ting gap d6i quy mé dau tu vé lao dong va lugng von, ta co:

Y* =Y (2X,,2X,) = a. (2X,)P1. (2X,)P2 = 2P1+Pa g XP1 xP2 = 2BitbB2 y
Tir d6 cho thay:

« khi By + B, = 1 thi: Y* = Y(2X,,2X,) = 2V, tc |1a san luong khong ddi theo quy md
va nhu thé viéc mé rong quy mé duogc danh gia 1a khong higu qua.

* Khi B + B, > 1thl:Y* =Y (2X;,2X,) > 2Y, tic la san luong tang hon quy mo, va
nhu thé viéc md rong quy mé duoc danh gia 1a hiéu qua

* Khi B + B, < 1thi:Y* = Y(2X,,2X,) < 2Y, tac |4 san lugng ting khong bang quy
md, va nhu thé viéc mé rong quy mé dugc danh gia la kém hi¢u qua.

Vi vay trong thuc té, nguoi ta thuong mudn xac minh xem co6 xay ra tinh hudng san
luong cung cap d6 véi quy md hay khong, tic 1a can kiém dinh:

Gia thuyét Hy: By + B, = 1, d6i thuyét H,: Bi+ B2 # 1.

Pé minh hoa, ta xét bang sé liéu dudi day vé san luong Y (do bang chi tiéu GDP thyc:
don vi tinh: triéu pesos) va luc lugng lao dong X1 duoc do bang tong lao dong (don vi:
ngan ngudi), vén cb dinh X2 (don vi: triéu pesos) ¢ Mexico tir 1955-1974.
Bing 3.4. So liéu vé GDP, lwong LD va von cd cuia Mexico tir 1955-1974

N3m GDP Luvong LD Vén c.dinh Nam GDP Luong LD Vén c.dinh
1955 114043 8310 182113 1965 212323 11746 315715
1956 120410 8529 193749 1966 226977 11521 337642
1957 129187 8738 205192 1967 241194 11540 363599
1958 134705 8952 215130 1968 260881 12066 391847
1959 139960 9171 225021 1969 277498 12297 422382
1960 150511 9569 237026 1970 296530 12955 455049
1961 157897 9527 248897 1971 306712 13338 484677
1962 165286 9662 260661 1972 329030 13738 520553
1963 178491 10334 275466 1973 354057 15924 561531
1964 199457 10981 295378 1974 374977 14154 609825

(Nguon: Sources of Growth: A study of seven Latin American Economies, Victor J.Elias,
(D.N. Guijarati))
Chay héi quy kinh té luong cho ham san xuat Cobb — Douglas, ta ¢6 bang két
qua cho bai bang 3.5, trong d6: M hinh hdi quy:
InY = —1,652419 + 0,339732. InX; + 0,845997.InX, + U
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Bang 3.5 chi ra: trong trudng hop luong lao dong khong thay d6i, néu von cd dinh dau tu
tang (giam) 1% th| trung binh GDP thuc cua Mexico s€ tang (giam) xap xi 0,8459%:;
trong trudng hop vén ¢d dinh dau tu khong thay doi, neu lugng lao dong tang (glam) 1%
thi trung binh. GDP thyc cua Mexico s& tang (giam) Xap Xi 0,3397%. Hon nita hé s6 xac
dinh R? = 0, 995080 la rat cao va cac hé sé hdi quy déu cd y nghia thong ké, do d6 mo
hinh phu hop tét vai s liéu quan sat duoc, bién InY duogc giai thich phan 16n bai gi4 tri
logarit cua lao dong va vén.

Dependent Variable: LOG(Y)
Method: Least Squares
Sample: 120

Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C -1.652419 0.606198 -2.725873 0.0144
LOG(X1) 0.339732 0.185692 1.829548 0.0849
LOG(X2) 0.845997 0.093352 9.062488 0.0000
R-squared 0.995080 Mean dependent var 12.22605
Adjusted R-squared 0.994501 S.D. dependent var 0.381497
S.E. of regression 0.028289 Akaike info criterion -4.155221
Sum squared resid 0.013604 Schwarz criterion -4.005861
Log likelihood 44.55221 Hannan-Quinn criter. -4.126064
F-statistic 1719.231 Durbin-Watson stat 0.425667
Prob(F-statistic) 0.000000

Bang 3.5. Két qua chay hoi quy ham san xudt Cobb — Douglas ciia Mexico.
Theo két qua hdi quy ta co: B, + B2 =0,339732 + 0,845997 = 1,185729,
gia tri ndy sai khac 1 khong ré rang. Ta dung kiém dinh Wald dé kiém chimg dicu do, tirc
|é.’klém dll’lh HO: ﬁl + ﬁz ‘: 1, Hl:ﬁl + ﬁz * 1.
Keét qua kiém dinh nho phan mém Eviews cho béi bang sau:
Wald Test:
Equation: Untitled

Test Statistic Value df Probability
t-statistic 1.944078 17 0.0686
F-statistic 3.779440 (2,17) 0.0686
Chi-square 3.779440 1 0.0519

Null Hypothesis: C(2)+C(3)=1
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

-1+C(2) +C(3) 0.185730 0.095536

Restrictions are linear in coefficients.
Bang 3.6. )
Tur bang 3.6, ta co p — value = 0,0686 > 0,05, nén véi muc y nghia 5% ta chap nhan gia
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thuyét Ho, nghia 1a ¢6 thé xem sén lugng khong doi theo quy md san xut.
Vi du 3.4: Ticn hanh khao sat gia ban Xi(ngan dong/kg), chi phi quang céo Xz
(triéu ddng/thang) va lurong hang ban dugc Y (tan/thang), c6 s6 lidu sau:

Y X1 X2 Y X1 X2 Y X1 X2
20 2.5 10 16 4.7 7.1 12 7.7 7.5
19 3.1 9.2 15 5.3 6.9 15 5.9 6.9
18 35 8.8 15 5.8 6.5 16 4.8 6.7
18 4.2 8.4 14 5.9 6.8 12 7.2 6.5
17 4.6 8 14 6.4 6.6 10 8.3 7.2
17 3.8 7.6 13 6.8 7.0 11 8.5 8.3
16 4.2 7.2 12 7.2 7.8

Bang 3.7.

1. Udc lwgng mo hinh: Y; = a + by X; + b, X, + U;
2. Cho biét y nghia cac hé sé hdi quy wéc lugng ciia md hinh trén. Y c6 thuc su phu
thudc thdng ké vao X1? Y c6 thuc su phu thudc thong ké vao Xz?
3. Banh gia mac d6 phu hop ciaa mé hinh trén.
4. Dya vao sé lidu quan sat, hdy tim ma tran twong quan cua véc to ngau nhién quan sat:
(Y, X1, X2) va ma tran hi¢p phuong sai cua cac hé sé hoi quy ude lugng & md hinh ¢ 1/
5. Hay wéc lwong khoang tin cay cho céac hé sé hdi quy a, bi, bz, vai do tin cay 95%.
6. Hay udc luong khoang tin cay cho phuong sai nhiéu véi do tin cay 95%.
Gidi.
1. Chay héi quy, c6 bang Equation sau:
Dependent Variable: Y
Method: Least Squares

Sample: 120
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.
C 21.53448 1.381611 15.58650 0.0000
X1 -1.490279 0.080691 -18.46905 0.0000
X2 0.224088 0.144743 1.548179 0.1400
R-squared 0.967652 Mean dependent var 15.00000
Adjusted R-squared 0.963846 S.D. dependent var 2.752989
S.E. of regression 0.523459 Akaike info criterion 1.680766
Sum squared resid 4.658165 Schwarz criterion 1.830126
Log likelihood -13.80766 Hannan-Quinn criter. 1.709923
F-statistic 254.2644 Durbin-Watson stat 1.905397
Prob(F-statistic) 0.000000

Bdng 3.7

2. Tir bang két qua hoi quy: di véi hé s6 hoi quy cua Xi ta c6 p-value < 0,00005 <<
0,05, nén Y phu thugc thong ké vao Xi; doi voi he so hoi quy cua X ta cd p-value =
0,1400 > 0,05, nén Y phu thugc thong ké khong dang ké vao Xa.
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b;=-1.490279 cho thay: khi gi4 ban ting thém 1 ngan ddng/kg thi binh quan luong hang
ban duoc giam 1,490279 tan/thang.

b,= 0,224088 cho thay: khi chi phi quang céo ting thém 1 triéu dong/thang thi binh quan
lwong hang ban duoc ting thém 0,224088 tan/thang

3. Tur bang két qua hdi quy, c6: R? = 0,967652, cho thay mé hinh phi hop tdt véi sb liéu

quan sat.
4, Ma tran tuong quan cua véc to ngau nhién quan sat: (Y, X1, X2) la:
Y X1 X2
Y 1.000000 -0.981372 0.564429
X1 -0.981372 1.000000 -0.516204
o) 0.564429 -0.516204 1.000000
Bang 3.8
Ma tran hiép phuong sai ctia cc hé sb hoi quy udc lugng & mé hinh ¢ a/ Ia:
C X1 X2
C 1.908850 -0.081459 -0.191456
X1 -0.081459 0.006511 0.006029
X2 -0.191456 0.006029 0.020951
Bang 3.9

5. Tir két qua ude lugng cho boi Eviews: khoang tin cay cho cac hé sé hoi quy a, b, by,
vai do tin cay 95% dugc chi ra nhu sau:

Coefficient Confidence Intervals

Sample: 120

Included observations: 20

95% Cl
Variable Coefficient Low High
C 21.53448 18.61953 24.44942
X1 -1.490279 -1.660522  -1.320037
X2 0.224088 -0.081293 0.529469

Bang 3.10

6. Khoang tin cay cho phuong sai nhiéu o2 1a:
L) A2 1) A2
(“‘ 0o, e ) (n =20,k = 3,a = 0,05)
. Xaj/2 X1i-a/2
Tur bang hoi quy ta cé: ¢ = 0,523459. Tra bang cO: y&(n — k) = 30,1910

(n—k). 62 17.(0,523459)>
¥2 ~ 30,1910

a
2

xi a(n—k)=75642 = = 0,154289639;
2

_a) a2
038 _ ,615816414.
Xi-a/2

Khoang tin cdy can tim cho phuong sai nhiéu la: (0,154289639, 0,615816414)
*khkhkkhkhkhkhkhkhkhkhkihkhkihkikiik
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Bai tap.
1. Bién Y phu thudc vao céc bién X va T, qua s6 liéu diéu ta, c6 bang hdi quy sau

Dependent Variable: Y
Method: Least Squares
Sample: 1 14

Included observations: 14

Variable Coefficient Std. Error t-Statistic Prob.

C -1.158549 ............ -0.782237  0.4506

T 1.575147 2.227274 0.0478

X 0.362917 0.808769  ............. 0.6623
R-squared 0.982475 Mean dependent var 30.57143

Adjusted R-squared  0.979288 S.D. dependent var 17.77515
S.E. of regression 2.558114 Akaike info criterion 4.903827

Sum squared resid  ............. Schwarz criterion 5.040768
Log likelihood -31.32679 Hannan-Quinn criter. 4.891151
F-statistic 308.3341 Durbin-Watson stat 2.546077
Prob(F-statistic) 0.000000

a/ Hiy dién nhiing thdng tin con thiéu vao chd tréng (...). Viét SRF nhan duoc tir bang
két qua hoi quy.

b/ Tinh cac tong TSS, ESS

¢/ Uéc luong khoang tin cay 95% cho phuong sai nhiéu.

d/ Panh gia mirc 6 pht hop caa md hinh véi s6 liéu mau.

2. T mau diéu travé Y (tén/théng) 1a lugng cam ban dugc, X (ngan dong/kg) la gia cam
va Z (ngan dong/kg) la gia quyt, dé wéc lugng cho mo hinh:
. , Y=a0+a1.X+a2.Z+U
chay hoi quy cé két qua sau:
Dependent Variable: Y
Method: Least Squares

Sample: 1 10
Included observations: 10

Variable Coefficient Std. Error  t-Statistic Prob.

C 13.04680 1.649159  ............ 0.0001

X -0.127598 ............. -8.553684  0.0001

zZ 0.028203 2.153557 0.0683
R-squared 0.981819 Mean dependent var 9.300000
Adjusted R-squared  0.976624 S.D. dependent var 2.869379
S.E. of regression  ............ Akaike info criterion 1.433330
Sum squared resid 1.347213 Schwarz criterion 1.524105
Log likelihood -4.166649 Hannan-Quinn criter. 1.333749
F-statistic 189.0086 Durbin-Watson stat 1.697425
Prob(F-statistic) 0.000001

a/ Hay dién céc thdng tin con thiéu vao céc 6 tréng (...) va thiét 1ap SRF udc luong cho
mo hinh trén.

<64 >



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

b/ Tinh cac tong TSS, ESS. ,
¢/ Panh gia mic @6 phu hop ctia mo hinh dugc thiét 1ap.

3. Tir bang hdi quy & bai tap 2, hdy thuc hién cac yéu cau sau:

a/ Du bao luong cam ban duoc, néu gia cam 1a 55 ngan déng/kg va gia quyt 1a 45 ngan
ddng/kg

b/ Y phu thudc cha yéu vao bién nao? Tai sao?

¢/ Néu ¥ nghia ctia cac hé sé hdi quy ciia X va caa Z trong SRF thu duoc

¢/ Udc lugng khoang tin cay 95% cho mirc tang binh quin cta luong cam ban duoc khi
gia cam giam bot 1 ngan dong/kg

4. Tu s6 lidu sir dung trong bai tap 2, chay hoéi quy uéc lugng cho mé hinh:
Y=ay+a;.InX+a,.InZ+U
c6 két qua sau:
Dependent Variable: Y
Included observations: 10

Variable Coefficient Std. Error  t-Statistic Prob.

C 17.66274 4.004652 4.410555 0.0031
LOG(X) -4.744952 0.438304 -10.82571  0.0000
LOG(2) 2.659525 0.729265 3.646857 0.0082
R-squared 0.985784 Mean dependent var 9.300000

Adjusted R-squared  0.981722 S.D. dependent var 2.869379
S.E. of regression 0.387926 Akaike info criterion 1.187320

Sum squared resid 1.053405 Schwarz criterion 1.278095
Log likelihood -2.936598 Hannan-Quinn criter. 1.087739
F-statistic 242.7017 Durbin-Watson stat 2.370928
Prob(F-statistic) 0.000000

a/ Thiét lap SRF u6c lugng cho md hinh trén. Néu y nghia cua céc hé sé hoi quy woc
lugng cua In(X) va In(2).

b/ Tir SRF duoc thiét lap, tinh hé s6 co gidn cua Y theo X va cho biét ¥ nghia cua gia tri
nay, biét X = 46,5.

¢/ Uéc lugng khoang tin cdy cho muc tang binh quén cta lugng cam ban duoc khi gia
cam giam 1%.

d/ V6i mic y nghia 5%, x4c minh xem phuong sai nhiéu c6 vuot qua 0,15 hay khong.

e/ Ban chon mé hinh nao trong hai mé hinh SRF duoc thiét 1ap ¢ bai tap 2 va bai tap 4,
tai sa0?

h/ Dung mé hinh SRF dugc thiét 1ap trong bai tap nay dé du bao luong cam ban duoc khi
gia cam 1a 55 ngan dong/kg va gia quyt 1a 45 ngan dong/kg.

5. Véi bién Y: luong hang A ban duogc (tan /thang) va cac bién Xi:thu nhap cia ngudi
tiéu dung(triéu dong /thang), X2 :gia ban cia mat hang A(ngan ddng /kg), c6 mau sau:

Y 4 4 6 7 6 8 7 9 8 9
X, |2 2 4 4 5 6 5 6 5 7
X, |6 7 7 6 7 5 4 8 7 7
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a/ Tim ham hoi quy mau: ¥ = d, + @, X; + @,X, + U va cho biét ¥ nghia ciia cac hé s6
hoi quy riéng.

b/ Tim ma tran hiép phuong sai cua cac hé s hdi quy

¢/ Vi mirc y nghia 5%, dwa vao mau quan sét trén, hay kiém dinh gia thuyét Hy: a, =
0; Hy: a, # 0. Cho biét y nghia ctia kiém dinh nay.

d/ Véi @6 tin cay 95%, dua vao mau diéu tra, hiy wdc lugng khoang tin ciy cho a,.
e/ Hay kiém dinh su phi hop cia ham SRF véi mic y nghia 5%.

f/ Dwa vao s liéu co duoc, vai do tin cay 95% hady xac dinh khoang tin cay cho phuong
sai nhiéu.

9/ Ham SRF thay d6i nhu thé ndo néu don vi do cua Y Ia tan /ndm, cua X la trigu dong
/tan.

h/ Str dung mé hinh a/ tim khoang du bao cho gia tri trung binh va gia tri ca biét vé luong
hang Y khi X1 =8, X2 =9 vai d6 tin cay 95%

6. Bang sau day 1a sb liéu cia nganh cong nghiép Viét Nam tir 1976 — 1991:

Nam San lugng Chi phi lao déng Von
1976 65344 20334 23.88
1977 72399 2151.2 25.79
1978 78300 2092.4 28.32
1979 74594 2134.8 31.31
1980 66925 2250.3 33.74
1981 67594 2232.7 35.99
1982 73463 2273.2 38.14
1983 83034 2365.1 40.67
1984 93953 2460.2 43.23
1985 103258 2571.8 45.36
1986 109632 2587.0 46.80
1987 130551 2844.7 47.70
1988 137819 2945.0 49.20
1989 133311 25314 51.60
1990 139350 2251.0 52.99
1991 145621 2115.0 55.60
Bang 3.12

a. Dung ham san xuat Cobb — Douglas dang: Q = aoL*1.K*2 dé uéc lugng cac tham sé
ay,a, va cho biét ¥ nghia cia chung (trong dé: Q 1a san lwong cdng nghiép, L la lao
dong, K 1a von).

b. Chay hdi quy udc lwong cho méd hinh: Ln(Q/L)=ay,+aInL+a,Ln(K/L)+U ;
kiém dinh Hy:a, =0, H;:a, #0 & muc y nghia 3%

c. Udc lugng khoang tin cay dbi xang cho cac hé sé hdi quy trong md hinh ¢ b/ véi d6 tin
cay 95%. ) N

d. Uéc luong khoang tin ciy d6i xtimg cho phuong sai nhiéu trong mé hinh & b/ véi d tin
cay 97%.
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7. Bang s6 liéu sau 1a vé Y 1a bién tong san pham duoc san xuat cua mot nganh cong
nghiép trong vong 15 nam cua mot qudc gia va chi phi vé vén X1 va lao dong X2 dé san
XUAt ciia nganh do6, véi X3 1a bién xu thé(bién thoi gian)

a. Hdi quy SRF cho cac md hinh sau va néu ¥ nghia cua céc hé sé hdi quy:

al. InY =a+ byInX; + byInX, + U,

a2. InY =a+ bylnX; + byInX, + X5 +V

b. Tir bang s6 liéu, hdy tim ma tran tuong quan cua véc to quan sat: (Y, Xy, X,) vama
tran hiép phuong sai cua cac hé sé hdi quy wéc lugng cho md hinh al/ va a2/. Bién Y ¢6
thuc sy phu thudc thong ké vao bién xu thé hay khéng?

N3m Y X1 X2 X3
1 8911.4 120.753 281.5 1
2 10873.2 122.242 284.4 2
3 11132.5 125.263 289.9 3
4 12086.5 128.539 375.8 4
5 12767.5 131.427 375.2 5
6 16347.1 134.267 402.5 6
7 19542.7 139.038 478.0 7
8 21075.9 146.450 553.4 8
9 23052.6 153.714 616.7 9
10 26128.2 164.783 695.7 10
11 29563.7 176.864 790.8 11
12 33367.6 188.146 816.0 12
13 38354.8 205.841 848.4 13
14 46868.3 221.748 873.4 14
15 54308.9 239.715 999.2 15

Bang 3.13

8. Bang s6 liéu sau day 1a mau diéu tra vé doang thu Y, chi phi cho quang céo

X1 va tién lwong X2 cuia 12 nhén vién tiép thi (don vi: triéu dong):

Yy | 102 | 140 [ 127 [ 128 | 139 | 138 | 144 | 159 | 161 | 163 | 180 | 106
X: | 15 | 25 | 18 | 16 | 17 | 15 | 23 | 22 | 25 | 24 | 26 | 19
X2 | 7 | 11 | 10 | 12 |12 | 15 | 12 |14 |14 | 16 | 17 6

a. Thiét 1ap hoi quy wdc lwgng cho md hinh Y = ap + a1X1 + aXz + U.

b. Uéc luong khoang tin cay déi ximng cho céac hé s hdi quy caa mé hinh trén véi do tin
cay 90%, 95%, 99%.

c. Tim ma tran tuong quan giita c4c bién trong md hinh va ma tran hiép phuong sai cho
cac hé sb hdi quy udce lugng.

d. Tinh céc gi4 tri thong ké (c4c gié tri cua cac dic trung mau) cua cac bién trong mo
hinh.

e. Binh mAu tir quan sat thir 1 dén quan sat tha 9 va chay hdi quy wdc lwong cho

mo hinh Y = ap + a1 X1 + axXz + U.

g. Dung mé hinh udc luong ¢ e/ dé dy bao cho doanh thu Y ng véi cac quan sat thir 10,
thir 11 va thir 12 caa céc bién Xy, Xo. V& d6 thi Line graph cua Ya va Y quan sat thuc té.
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Chwong 4. BIEN GIA TRONG PHAN TICH HOI QUY

Bién gid c6 vai trod rdt quan trong trong phan tich hoi quy.

Chwong nay giup nguoi hOC

- Ndm dwoc khai niém vé bién gia va sir can thiét phai dwa bién gia vao md hinh hai quy.
- Ky thugt sir dung bién gia trong cac md hinh kinh té luong.

4.1. Céac khai niém vé bién gia

4.1.1. Khai niém vé bién gia: Trong cac chuong trudc, cac bién giai thich 1a cac bién
dinh luong hay cac tiéu chuan sé luong. Tuy nhién trong thyuc té c6 nhitng truong hop
bién giai thich 1a bién dinh tinh hay tiéu chuan chat luong nhu: mau sic, &m thanh, gioi
tinh, ching toc, ton gido, hinh thic s¢ hitu, nghé nghiép,... ma chlng ta cam nhan dwoc
anh huong khong bo qua duoc caa chlng vao bién phu thude dang xét. Dé dua nhitng
thugc tinh cua bién dinh tinh vao mé hinh hdi quy dinh luong, ngudi ta lugng héa cac
thudc tinh bang cach sir dung k¥ thuat bién gia (dummy variables). Bién dinh tinh sau khi
dugc lugng hoa dé dwa vao md hinh duoc goi 12 bién gia.

4.1.2. Cac vi du.
Vi du 4.1: Khao sat lvong hang A ban dugc theo hai khu vuc ban la thanh thi va néng
thdn. Ky hiéu Y 1a lugng hang A ban duoc, Y 12 mét bién dinh luong phu thudc vao khu
vuc ban 1a mot bién dinh tinh gébm 2 thudc tinh: thanh thi va nong thon. Dé biéu thi sy
phu thudc cua luong hang ban duoc Y vao bién dinh tinh 12 khu vyc béan trong mot mo
hinh kinh té lwong, ta lugng hoéa bién dinh tinh khu vuc bang cach dit:
D(x) = {O, néu lwong hang x dwoc ban & néng thon,

1,néu lwong hang x dwoc ban & thanh thi.
Khi d6 D 1a mét bién dinh lwong, thay cho vai trd cua bién dinh tinh khu vuc, dugc dua
vao mé hinh kinh té luong sau day:

E(Y|D)=a+b.D

{Y=a+b.D+U (4.1)
Theo d6: E(Y|D = 0) = a: l1a lugng hang binh quan ban dugc ¢ khu vuc ndng thon.
E(Y|D = 1) = a + b: 1a lugng hang binh quan ban dugc ¢ khu vuc thanh thi.

Vithé: b = E(Y|D = 1) — E(Y|D = 0): la mac chénh léch binh quan vé lugng hang béan
dugc ¢ khu vuc thanh thi so véi khu vuc néng thon. Lac nay lugng hang binh quén ban
dugc ¢ khu vuc nong thdn 1a tiéu chuan dé so sanh. Ta goi thudc tinh “ nong thén” 1a
thudc tinh co so (hay pham tru co s&), tuong tng véi gid tri D = 0.
Chu y: Khi bién dinh tinh c6 nhiéu hon hai thudc tinh, ta c6 thé sir dung giai phap bién
gia c6 nhiéu hon hai gia tri hoic str dung giai phap nhiéu bién gia c6 gia tri 0 va 1. Tuy
nhién giai phap dau it duoc sir dung boi nhitng nguyén nhan sau: Khi so sanh gié tri trung
binh cua bién phu thudc twong wng véi céc thudc tinh khac nhau thi viéc phan tich md
hinh s& kho khan hon: Bién gia c6 nhiéu gia tri tro thanh bién dinh lugng thong thuong
nén dé twong quan vai cac bién giai thich khac trong mé hinh. Vi thé nguoi ta thiong sit
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dung nhiéu bién gid véi hai gia tri 0 va 1, trén nguyén tac: déi véi méi bién dinh tinh thi
s6 bién gid dwoc sir dung bang sé thuge tinh — 1.
Vi du 4.2: Khao sat lwong nhan vién theo trinh d6, v6i ba mac: Pai hoc, thac si, tién si,
tire 12 theo 3 thudc tinh khac nhau. Theo d6 ta str dung 2 bién gia D, va D, nhw sau:
D, (x) = {1, néu x c6 trinh do thac si_
1(x) = 0, néu x c6 trinh do khac '’
D,(x) = {

1,néu x c6 trinh @0 tién si
0, néu x ¢6 trinh d0 khac -
Nhu vay trinh d6 nhan vién cdng s¢ dugc xac dinh bai cap gié tri caa hai bién gia:
bPai hoc: D, = 0;D, = 0.Thacsi: D, = 1;D, = 0.Tiénsi:D; =0;D, = 1
Khi d6 mé hinh hoi quy ¢6 dang:
E(Y|Dy,D,) = a + by.D; + b,D, (4.2)
trong d6 cac muc gié tri ky vong cé diéu kién mang ¥ nghia nhu sau:
E(Y|D; = 0; D, = 0) = a: la mic lvong binh quan ctia nhan vién c¢6 trinh d6 dai hoc.
E(Y|D; = 1;D, = 0) = a + b;: mtc lvong binh quan ctia nhan vién trinh d6 thac sy
E(Y|D; = 0;D, = 1) = a + b,: muc luong binh quin cta nhan vién trinh d tién sy
b;: la chénh lIéch muc luong binh quan cta nhan vién co6 trinh d6 thac sy vai nhan vién co
trinh do dai hoc.
b,: 1a chénh léch mirc lwong binh quén ctia nhan vién c6 trinh do tién sy voi nhan vién co
trinh do dai hoc.
Nhu vay mirc luong binh quan ctia nhan vién c6 trinh do dai hoc 12 tiéu chuan dé so sanh,
ta goi thudc tinh “trinh do dai hoc” 1a thudc tinh co so (hay la pham tru co so) tuong ung
véicap gidtriD; = 0,D, = 0.
Vi du 4.3: Hay thiét 1ap mo hinh hdi quy trong d6: doanh sb ban san pham A phuy thudc
vao: gia ban, kiéu dang 1, kiéu dang 2, kiéu dang 3, khu vuc ndng thdn, khu vuc thanh
thi.
M6 hinh nay c6 4 bién: doanh s Y la bién dinh lugng, n6 la bién phu thudc; céc bién giai
thich 1a: gia ban X (bién dinh luwong), va hai bién dinh tinh Ia: kiéu dang (c6 3 thuoc tinh)
va khu vuc bén (c6 2 thudc tinh). Vay ta can 2 bién gia (nhi phan) cho kiéu dang va mot
bién gia (nhi phan) cho khu vyc ban nhu sau:
1,néuxcédkiéudang1
D1(x) = {O, néu x c6 kiéu dang khac’
_( Lnéuxcodkiéuding 2 _ ( 1,néu x ban & thanh thi
Dy (%) = {0, néu x c6 kiéu dang khac’ D(x) = {O,né'u x ban & nong thon
Khi d6 mé hinh hoi quy ¢6 dang:
E(Y|X,D,D,,D;) = a+b.X +c.D + b,.D, + b,D, (4.3)
trong do:
E(Y|X,D =0,D, = 0,D, = 0) = a + bX: Doanh sé binh quan ban kiéu dang 3 ¢ khu
vuc nbng thdn cé gia ban X
E(Y|X,D =0,D, =1,D, = 0) = a + bX + b;: Doanh s binh quan béan kiéu dang 1 ¢
khu vuc ndng thén c6 gia ban X
E(Y|X,D =0,D, = 0,D, = 1) = a + bX + b,: Doanh s6 binh quan béan kiéu dang 2 &
khu vuc ndng thén c6 gia ban X
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E(Y|X,D =1,D; = 0,D, = 0) = a + bX: Doanh s binh quan ban kiéu dang 3 ¢ khu
vuc thanh thi cé gid ban X

E(Y|X,D =1,D, =1,D, = 0) = a + bX + b;: Doanh s binh quan bén kiéu dang 1 &
khu vuc thanh thi c6 gia ban X

E(Y|X,D=1,D, =0,D, =1) = a + bX + b,: Doanh sb binh quan béan kiéu dang 2 &
khu vuc thanh thi c6 gia ban X

4.2. Ky thuat sir dung bién gia

4.2.1. M6 hinh c6 bién gia

M6 hinh c6 bién gia Ia mé hinh phai st dung bién gia, d6 1a mé hinh c6 dua vao mot hay
nhiéu bién giai thich 1a bién dinh tinh. Sy xuat hién cuaa bién dinh tinh trong mé hinh la
can thiét khi ta cam nhan sy phu thudc hoic mudn khao séat su phu thudc cua bién duoc
giai thich vao sy thay d6i thugc tinh caa bién dinh tinh.

4.2.2. Ky thuat sir dung bién gia
Pung trudc mot mé hinh c6 xét dén anh huéng tryc tiép cua mot hay nhiéu bién dinh tinh
dbi voi bién phu thugc (mot bién dinh luong), dé sir dung bién gia, ta can luu ¥ cac budc
sau:
- X4c dinh xem c6 bao nhiéu bién giai thich 12 bién dinh tinh
- X4c dinh s6 thuoc tinh cia mdi bién dinh tinh
- Sb bién gia (nhi phan) can cho mat bién dinh tinh bang sé thudc tinh caa bién dinh tinh
nay trir di 1.
Goi m 12 56 bién dinh tinh duoc dua vao, trong do bién thu j c6 k; thugc tinh, j=1, 2,...,
m,. Khi d6 bién thtr j nay can dén (k; — 1) bién gia va tong sé bién gia (nhi phan) trong
mo hinh 18 ke, + ky + -+ + k,, — m.
- Biéu dién cac diéu kién, cac tinh hudng trong md hinh qua cac bién gia
Vi du sau minh hoa cho k¥ thuat nay:
Pé khao sat lwong Y cuia gi4o vién theo tham nién giang day X, ta sir dung
E(Y|X) =a+b.X
; Y=a+bX+U
Bay gio ta muon tim hiéu vé su chénh Iéch tién luong binh quan gitra giao vién nam va
gido vién ni, tic 1a su tic dong cua giodi tinh dén muc luong. Pidu nay doi hoi ta phai
dua thém mot bién gia D vao mo hinh dé md ta sy tic dong cua giosi tinh. Dat:

D(x) = {1,ney gla}f) vu?fz X la‘na~m

0,néu gido vién x la niv

md hinh hdi quy sau: {

Ta c6 céc tinh hudng:

* THI: Luong khoi diém cua gio vién nam va nir khac nhau, nhung téc do ting luong
cdia nam va nit la nhu nhau.

* TH2: Luong khéi diém cua gido vién nam va nir nhu nhau, nhung téc d6 ting lwong
cuia nam va nit l1a khac nhau.

* TH3: Luong khai diém cua gido vién nam va nit khac nhau va téc do ting luong cia
nam va nit cling khac nhau.
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Ta sir dung bién gia twong (ing v6i c4c tinh hudng trén nhu sau:
4.2.2.1. TH1: Dich chuyén sé hang tung dé goc
bat:a = ay + a;D. Khi d6 ham PRF c6 dang:

Y=a0+a1D+b.X+U

(4.4)

Hoi quy mau SRF cho mie luong cta giéo vién nix (D = 0) 1a:

Y=ad,+b.X

(4.4a)

Hoi quy mau SRF cho mie luong cua giéo vién nam (D = 1) la:

Y=a,+a,+b.X

Theo d6 murc lvong khoi diém cua gido
vién ntt 1a ay ¢6 wdce luong la a,, mac
lwong khoi diém cua gido vién nam la

ao + a, co ude luong la a, + a,

Hai duong thang (4.4a) va (4.4b) c6 ciing
hé s6 goc b biéu thi tdc do tang lwong cia

gi&o Vién nir va giao vién nam la nhu nhau.

Viéc xac minh giéi tinh co thyc su anh
hudng dén luong khoi diém cua gigo vién
hay khdng chinh 1a bai toan kiém dinh hai
phia dbi vai gia thuyét Hy: a; = 0 (c6 thé
dung kiém dinh Wald hozc kiém dinh t)

4.2.2.2. TH2: Dich chuyén d¢ déc

(4.4b)

R

Y =ad,+d; +b.

g +aq

|
Hinh 4.1. Do thi biéu dien Luong khoi diem
cua giao vién nam va ni¢ khac nhau, nhung
toc do tang luwong cua nam va ni la nhuw
nhau

bat: b = by + by. D. M6 hinh hoi quy tong thé c6 dang:

Ta goi (D.X) 14 bién twong tac. Khi do:

(4.5)

Hoi quy SRF cho mire lwong ctia gido vién nix (D = 0) 1a:

?=a0+50X

(4.58)

Hoi quy SRF cho mirc luong cua gi4o vién nam (D = 1) la:

? = ao + (BO + Bl)X

buong thang (4.5a) va (4.5b) khi bo qua
yéu t nhidu duogc cho bai hinh 4.2 sau,
trong d6 lwong khai diém cua gido vién
nam va nir déu 1a muc @, nhu nhau,
nhung tdc do tang luong cua nir 1a by, cua

nam la (b, + b,), chénh léch mot luong b;.

Viéc xac minh giai tinh c6 thyc sy anh
hudng dén téc do ting lwong cua gido vién
hay khong chinh la bai toan kiém dinh hai
phia dbi voi gia thuyét Hy: by = 0 (6 thé
dung kiém dinh Wald hozc kiém dinh t)

(4.5b)

? — ao + (BO + BI)X

0] X

Hinh 4.2. Bé thj biéu dién Lwong khoi diém
cua gido vién nam va ni nhu nhau, nhung

téc dé tang lwong ciia nam, nir 1a khac nhau
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4.2.2.3. TH3: Dich chuyén ca tung dd gbc va d¢ doc
bit:a = ag + a1D, b = by + b;. D. M6 hinh héi quy tong thé c6 dang:

Y=a+bX+U=ay+a,D+by.X+b.(D.X)+U (4.6)
Khi do:
Hoi quy SRF cho mirc lwong cua gido vién nix (D = 0) 1a:
Y =a,+by. X (4.6a)
Hbi quy SRF cho mirc luong cua giéo vién nam (D = 1) la:
Y = (ay+a,) + (by + by). X (4.6b)
buong thang (4.6a) va (4.6b) khi bo qua
yéu t6 nhidu duoc cho bai hinh 4.3 sau. YT
Trong d6 lwong khai diém cua gido vién
nir la mac a,, caa gido vién nam la ¥ = (@ + @)+ (by + by). X
(ao + a,), véi muc chénh léch la ay; .
téc do tang lwong cua nit 12 by, cua nam (Ao +ay)
la (b0 + b,), chénh léch mot lwong b;. a
Dé xac minh giai tinh c6 thuc sy anh 0
huong dén mic luong khoi diém va téc 0 X
do tang luong cua gido vién hay khdng  Hinh 4.3. D6 thj biéu dién lirong khoi diém
chinh 14 bai toan kiém dinh gia thuyét cua gido vién nam va ni khac nhau va toc

Hy:a, = by = 0 (dung kiém dinh Wald).  dg ting lwong ciia nam, nit ciing khdc nhau.
Luuy:

a. Trong thuc té ngudi ta khong xac dinh duge trudc viéc bai toan dit ra roi vao tinh
hudng nao. Do d6 hoac ta phai xét lan lugt 3 md hinh hdi quy tng véi 3 tinh hudng roi
chon mé hinh pht hop nhat; hoic ta bat dau tir tinh hudng thar 3 roi kiém dinh Hy: a; =
b, = 0: néu chap nhan H, thi ta ding md hinh hdi quy Y theo X (khong co tac dong cua
gidi tinh), néu béac bo H, thi tiép tuc kiém dinh riéng ting hé sé dé xac minh sy anh
huong cua gigi tinh nam & mic lwong khoi dau (tung do géc) hay tée do ting luong (do
déc), tuc 1a kiém dinh: Hy: a; = 0 hoic kiém dinh: Hy: b, = 0.

b. C4 thé mé rong bai toan hdi quy dang trén day khi sb bién dinh tinh ting 1én hoidc sb
thugc tinh ciia cac bién dinh tinh tang Ién. Chang han trong md hinh trén, ngoai tham nién
giang day, gidi tinh, ta con xét dén su anh huong cua trinh d6 voi 3 thugc tinh: cir nhan,
thac sy, tién sy d6i voi lwong cua gido vién. Theo d6 ta phai dwa vao mé hinh 3 bién gia
D, Ki, K;:
D(x) = {1, né'iz giéf) vié.‘zl X lé\naNm
0, néu giao vién x la n
1,néu x c6 hoc vithacsy , {1, néu x ¢6 hoc vi tién sy
0,néu x ¢6 hoc vikhac * 2~ | 0,néu x ¢6 hoc vi khac

K00 = {
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TacomohinhPRF: Y =a+b.X+c.D+d,.K;+d,.K,+U 4.7)

Khi do:

*E(Y|X,D =0,K; =0,K, =0) = a+ b.X: luong b.quan cta g.vién nir c6 trinh d6 cu

nhan

*E(Y|X,D =0,K; =1,K, =0) = a+ d; + b.X: luong binh quan cua gido vién nir c6

trinh do thac sy

*E(Y|X,D =0,K; =0,K, =1) = a+ d, + b.X: luong binh quan cua gido vién nir co

trinh do tién sy

*E(Y|X,D =1,K; = 0,K, = 0) = a+ c+ b.X: luong binh quéan cua giao vién nam co

trinh do ctir nhan

* E(Y|X,D =1,K;, =1,K, =0) =a+c+d; +b.X: lvong binh quan cua gido vién

nam co trinh d¢ thac sy

*E(Y|X,D =1,K;, =0,K, =1) =a+c+d, + b.X: luong binh quan cua gido vién

nam c6 trinh d tién sy

- Ngoai ra, khi téc do tang luong co6 thé bi chi phéi bai gigi tinh thi ta can bo sung thém

bién tuong tac (D.X) vao md hinh hdi quy. Khi d6 mé hinh hdi quy c6 dang:
Y=a+bX+AD.X)+c.D+d.K +dyK, +U (4.8)

- Khi téc do tang lwong c6 thé bi chi phdi bai yéu té trinh d6 thi ta can bé sung thém 2

bién tuong tac: (K;.X) va (K,.X) . Khi d6 mé hinh héi quy c6 dang:

Y=a+bX+A(K.X)+ (K. X) +c.D+d. Ky +dy. K, + U (4.9)

4.2.3. So sanh ciu trac cia mé hinh héi quy

Xét md hinh hoi quy cua bién phu thuoc Y theo bién giai thich X qua 2 thoi ky. Ta mudn
biét liéu bién Y c6 su thay doi khac nhau & 2 thoi ky nay hay khéng. Néu khong c6 su
khéc biét giira 2 thoi ky thi chi can st dung mot ham hdi quy. Néu cé su khac biét thi can
xay dung 2 ham hdi quy: mot cho thoi ky trudc 1a PRF1, mét cho thoi ky sau 13 PRF2.
Hai hinh anh sau day minh hoa cho cac truong hgp khdng co su khac biét va co su khac

biét nay:
Y PRF1= PRF2 \4 PRF1
PRF2
0 X 0 X
(a) (b)

Hinh 4.4

Dé kiém dinh c6 su khac nhau that su cua bién phu thuoc Y gitra hai thoi ky, tic 1a ¢6
hay khong su thay ddi vé mat cau tric cua md hinh hdi quy, ta ¢ thé st dung hai phuong
phap sau day:

4.2.3.1. Kiém dinh Chow: phan ciat miu thanh nhém
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Bueéc 1: Hoi quy riéng cho ting toi ky vai thoi Ky trudc co nyquan séat va thoi ky sau co
n, quan sét, ta nhan duoc hai ham hdi quy:
- Thoi ky truéc: Y = a; + by. X + Uy, tinh RSS;v6i (ny — k)bac tw do
- Thoi ky sau: Y = a, + b,. X + U,, tinh RSS,véi (n, — k)bac tw do,
(trong d6 k 1a s6 tham sb trong mé hinh hoi quy, ¢ day k = 2). Dit:
RSSy = RSS; + RSS, ,cé bac tw do la (ny +n, — 2k)

Buéc 2: Gop tat ca quan sét ca hai thoi ky, ta c6 mau ¢& n = n; + n, va ude luong md
hinh sau: Y=6+6,.X+U
Tinh RSSy tuwong (g véi bac tu do (n — k)

Buéc 3: Kiém dinh gia thuyét Hy: Ham hdi quy cua ca 2 thoi ky 1a nhu nhau, véi dbi
thuyét H,: Ham hoi quy cia 2 thoi ky 1a khac nhau
Tinh gié tri cua thong ké F 1a:
_ (RSSR—RSSy)/k
¢ ™ Rssy/(n-2k) '
Dung phuong phap gié tri téi han: néu F, > E,(k,n — 2k) thi bac bé H,.

Luu y: Kiém dinh Chow n6i trén cé thé mé réng cho nhiéu thoi ky

4.2.3.2. Phuong phap bién gia
Tat ca cac quan sat cua ca 2 thoi ky duoc gop lai, véi cac thudc tinh vé thoi ky dugc biéu
dién bai bién gia:
D(x) = {1, néu quan sat x & thoi ky truéc
0, néu quan sat x & thoi ky sau.
Ta str dung mé hinh héi quy dich chuyén ca tung d6 géc va do doc:
Y=ay,+a.D+byX+b(D.X)+U

Vi a; biéu thi chénh léch vé tung d6 gdc, by biéu thi chénh léch vé do déc.

Khi d6 kiém dinh gia thuyét khong c6 su khac nhau vé mit cau tric hoi quy giira hai
thoi ky thuc chat 1a kiém dinh gia thuyét Hy: a; = by = 0.

4.2.4. Hoi quy tuyen tmh tirng khuc (Piecewise linear regression)

Néu c6 su thay doi vé cau tric cua ham hoi quy trén cac khoang gia tri khac nhau cua
bién giai thich thi ta c6 thé dung ky thuat bién gia dé thiét 1ap mot ham hdi quy tuyén tinh
ting khiic dé biéu dién chung cho cac cau truc khéac nhau. Liic d6 ta coi cac khoang gia
tri khac nhau néi trén cua bién giai thich nhu 1a cac thudc tinh khac nhau caa mot bién
dinh tinh.

Gia st bién Y c6 mic d6 phu thudc khac nhau d6i véi bién X & cac khoang gié trj [0,
Ta], (T1, T2], (T2, +0) (chang han: Y 1a muc thué thu nhap ca nhan, X 1a thu nhap cé
nhan; Y 1a muc chi tra hoa hong, X 1a mirc doanh thus....). Ta thuong goi T1, T2 1a cac
ngudng cua X.

Khi d6 ta st dung 2 bién gia D;, D, nhu sau:
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_{1,né’uT1<XST2_ _{1,né'uX>T2
L7 lonéuXx ¢ (T, T,] " 2 lo,néuX<T,

ta c6 md hinh hdi quy tuyén tinh ting khuc:
Y =a+ b1X + bz. (X - Tl)'Dl + bz(X - TZ)'DZ + U
4.2.5. Phan tich mua

Trong thuc té, dic biét 1a trong kinh té c6 nhiéu bién quan sat 1a bién chudi thoi gian
mang tinh chat thoi vy, chang han doanh sé ban van phong pham vao nhimg ngay dau
nam hoc, doanh sé ban hang giai khat, hang dién lanh vao hhitng ngay nong bure, lugng
du khach dén mot diém du lich trong nhiing ngay 1€ hoi,.... Dé tach biét tac dong cua yéu
t6 thoi vu (hay nhan t moa) trong chudi thoi gian dé tap trung vao céc thanh phan khéc
cta s6 liéu (nhu chu ky, xu huéng, ngau nhién,...) ta c6 thé sa dung phwong phap bién
gla.

Vi du 4.4: Khao sét sb luong ta lanh Y(ngan cai) ban dugc tai My tir quy 1 nam 1978 dén
quy 4 nam 1985, ta c6 bang s6 lidu 4.1 sau day:

Nam:quy FRIG D1 D2 D3 Nam: quy FRIG D1 | D2 D3
1978-1 1317 1 0 0 1982-1 943 1 0 0
1978-2 1615 0 1 0 1982-2 1175 0 1 0
1978-3 1662 0 0 1 1982-3 1269 0 0 1
1978-4 1295 0 0 0 1982-4 973 0 0 0
1979-1 1271 1 0 0 1983-1 1102 1 0 0
1979-2 1555 0 1 0 1983-2 1344 0 1 0
1979-3 1639 0 0 1 1983-3 1641 0 0 1
1979-4 1238 0 0 0 1983-4 1225 0 0 0
1980-1 1277 1 0 0 1984-1 1429 1 0 0
1980-2 1258 0 1 0 1984-2 1699 0 1 0
1980-3 1417 0 0 1 1984-3 1749 0 0 1
1980-4 1185 0 0 0 1984-4 1117 0 0 0
1981-1 1196 1 0 0 1985-1 1242 1 0 0
1981-2 1410 0 1 0 1985-2 1684 0 1 0
1981-3 1417 0 0 1 1985-3 1764 0 0 1
1981-4 919 0 0 0 1985-4 1328 0 0 0

Bang 4.1
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Hinh 4.6. Pé thj (FRIG) bén & My theo cdc quy tir quy 1-1978 dén quy 4-1985

Céc bién gia:
1,néu x dwoc ban & quy 1
0, néu x dwoc ban & cac quy khac

D) = |

1,néu x ban & quy 3
0,néu x ban & cac quy khac

1,néu x ban & quy 2

D,() = { Dy = |

0,néu x ban & cac quy khac ’

Ham hoi quy c6 dang: Y = a + by. Dy + by. D, + b3. D3 + U
Str dung phan mém Eviews ta c6 bang két qua hoi quy 4.2 dudi day.

Dependent Variable: FRIG
Method: Least Squares

Sample: 1978Q1 1985Q4
Included observations: 32

Variable Coefficient  Std. Error t-Statistic Prob.
C 1160.000 59.99041 19.33642 0.0000
D1 62.12500 84.83926 0.732267 0.4701
D2 307.5000 84.83926 3.624501 0.0011
D3 409.7500 84.83926 4.829722 0.0000
R-squared 0.531797 Mean dependent var 1354.844
Adjusted R-squared 0.481632 S.D. dependent var 235.6719
S.E. of regression 169.6785 Akaike info criterion 13.22216
Sum squared resid 806142.4 Schwarz criterion 13.40537
Log likelihood -207.5545 Hannan-Quinn criter. 13.28289
F-statistic 10.60102 Durbin-Watson stat 0.392512
Prob(F-statistic) 0.000079

Bang 4.2.

<76>



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

Theo d6 ta c6 ham hdi quy SRF: ¥ = 1160 + 62,125.D; + 307,5.D, + 409,75. D5
Ngoai ra:

Q1: binh quan s6 t lanh ban duoc 1a: 1160000 + 62125 = 1222125 (céi)

Q2: binh quan s6 tu lanh ban dwoc la: 1160000 + 307500 = 1467500 (cai)

Quy 3: binh quan sé ti lanh ban duoc: 1160000 + 409750 = 1569750 (céi)

Quy 4: binh quan s6 ta lanh ban dugc la: 1160000 (cai)

Cac hé sb cua cac bién gia D,, D,, D5 cho biét lugng chénh Iéch caa binh quan s tu lanh
ban dugc ¢ quy 1, quy 2, quy 3 so véi quy 4.

Nhdn thdy rang: Hé sb hoi quy cua Di ¢ p-value = 0,4701 la kha Ion, tuc la gia tri cua
n6 khac 0 khong c6 y nghia théng ké nén ta thira nhan hé sb hdi quy cua Di trong PRF
bang 0. Piéu nay c6 nghia 1a binh quan sb ti lanh ban dwoc trong quy 1 va trong quy 4
khdng cd su khac biét dang ké. Trong khi d6 cac hé sd hdi quy cua D2 va Ds déu co y
nghia thong ké (c6 p-value kha bé), tic 1a binh quan s ta lanh ban duoc ¢ quy 2 va & quy
3 ¢6 su khac biét dang ké so véi quy 4. Nhu vay ¢ day tac dong caa yéu td thoi vu (mua)
anh huong dén quy 2 va quy 3: nhu cau vé tu lanh vé muia xuan va mia hé (tng véi quy 2
va quy 3 & M) nhiéu hon vé mua dong va mua thu (ang Voi quy 1 va quy 4).

Viéc diéu chinh thoi vu dugc thé hién qua viéc didu chinh chudi s6 liéu nhu sau: 13y phan
du (resid) cia mod hinh hdi quy (1a chénh Iéch gitra 6 tu lanh thuc té ban dugc va luong
ta lanh trung binh ban duoc mdi quy) cong Véi gia tri trung binh caa bién phy thudc Y.
Chudi s6 lidu sau khi diéu chinh cé thé thé hién su tac dong caa cac thanh phan khac
trong chudi 6 liéu nhu chu ky, xu huéng,.... Trong cac bang sau day, bang 4.3. thao tac
qua trinh diéu chinh sé liéu.

N:quy Frig Th.Quy Tb.Frig Frig.dc N:quy Frig Tb.Quy Tb.Frig Frig.dc

1978-1 1317 1222.125 | 1354.844 1449.719 | 1982-1 | 943 1222.125 1354.844 1075.719
1978-2 1615 1467.500 | 1354.844 1502.344 | 1982-2 | 1175 | 1467.500 1354.844 1062.344
1978-3 1662 1569.750 | 1354.844 1447.094 | 1982-3 | 1269 | 1569.750 1354.844 1054.094
1978-4 1295 1160.000 | 1354.844 1489.844 | 1982-4 | 973 1160.000 1354.844 1167.844
1979-1 1271 1222.125 | 1354.844 1403.719 | 1983-1 | 1102 | 1222.125 1354.844 1234.719
1979-2 1555 1467.500 | 1354.844 1442.344 | 1983-2 | 1344 | 1467.500 1354.844 1231.344
1979-3 1639 1569.750 | 1354.844 1424.094 | 1983-3 | 1641 | 1569.750 1354.844 1426.094
1979-4 1238 1160.000 | 1354.844 1432.844 | 1983-4 | 1225 | 1160.000 1354.844 1419.844
1980-1 1277 1222.125 | 1354.844 1409.719 | 1984-1 | 1429 | 1222.125 1354.844 1561.719
1980-2 1258 1467.500 | 1354.844 1145.344 | 1984-2 | 1699 | 1467.500 1354.844 1586.344
1980-3 1417 1569.750 | 1354.844 1202.094 | 1984-3 | 1749 | 1569.750 | 1354.844 | 1534.094
1980-4 1185 1160.000 | 1354.844 1379.844 | 1984-4 | 1117 | 1160.000 1354.844 1311.844
1981-1 1196 1222.125 | 1354.844 1328.719 | 1985-1 | 1242 | 1222.125 | 1354.844 | 1374.719
1981-2 1410 1467.500 | 1354.844 1297.344 | 1985-2 | 1684 | 1467.500 1354.844 1571.344
1981-3 1417 1569.750 | 1354.844 1202.094 | 1985-3 | 1764 | 1569.750 | 1354.844 | 1549.094
1981-4 919 1160.000 | 1354.844 1113.844 | 1985-4 | 1328 | 1160.000 1354.844 1522.844

Bang 4.3.
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Bang 4.4 du6i ddy 1a bang $6 ligu sau khi da diéu chinh, hinh 4.7. biéu dién do
thi cua lugng tu lanh ban dugc theo cac qui tr quy 1-1978 den quy 4-1985 sau khi da c6
su diéu chinh.

N:quy Frig.dc D1 | D2 | D3 N:quy Frig.dc D1 D2 D3
1978-1 1449.719 1 0 0 1982-1 1075.719 1 0 0
1978-2 1502.344 0 1 0 1982-2 1062.344 0 1 0
1978-3 1447.094 0 0 1 1982-3 1054.094 0 0 1
1978-4 1489.844 0 0 0 1982-4 1167.844 0 0 0
1979-1 1403.719 1 0 0 1983-1 1234.719 1 0 0
1979-2 1442.344 0 1 0 1983-2 1231.344 0 1 0
1979-3 1424.094 0 0 1 1983-3 1426.094 0 0 1
1979-4 1432.844 0 0 0 1983-4 1419.844 0 0 0
1980-1 1409.719 1 0 0 1984-1 1561.719 1 0 0
1980-2 1145.344 0 1 0 1984-2 1586.344 0 1 0
1980-3 1202.094 0 0 1 1984-3 1534.094 0 0 1
1980-4 1379.844 0 0 0 1984-4 1311.844 0 0 0
1981-1 1328.719 1 0 0 1985-1 1374.719 1 0 0
1981-2 1297.344 0 1 0 1985-2 1571.344 0 1 0
1981-3 1202.094 0 0 1 1985-3 1549.094 0 0 1
1981-4 1113.844 0 0 0 1985-4 1522.844 0 0 0
Bang 4.4

1600

1200

800 -

400 4
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1978 1979 1980 1981 1982 1983 1984 1985
FRIG D1 D2 D3
Hinh 4.7
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Bai tap.

1. Ta c6 bang s ligu vé lugng hang ban duoc Y (tan/thdng) cia mot loai hang va thu nhap
X(triéu dong/thang) ciaa nguoi tiéu dung ¢ 2 khu vuc thanh pho va néng thén:

Y 6 8 10 10 12 7 5 8
X 3 4 6 7 8 4 3 5
Noi ban TP NT TP NT TP TP NT NT

a. Thiét 1ap ham PRF tuyén tinh biéu thi su phu thugc cua lugng hang ban dugc theo thu
nhap cua ngudi tiéu dung va khu vuc béan.

b. Thiét 1ap ham hdi quy mau tir bang s6 liéu

c. Néu y nghia ctia cac hé sb hoi quy riéng

d. Dya vao diéu tra, voi do tin cay 95%, hay udc luong KTC cho mirc ting binh quéan cia
luong hang ban dugc khi thu nhap tang 1 triéu dong, udc lugng KTC cho muc chénh léch
binh quan vé lugng hang ban duoc gitra khu vuc néng thon so véi khu vic thanh phé.

e. Dya vao s6 liéu trén, theo ban thi noi ban ¢6 anh hudng téi lwong hang ban duoc hay
khéng?

f. Ham hoi quy mau duogc thiét 1ap c6 pht hop véi mau hay khéng?

g. Hay udc lugng KTC cho phuong sai nhiéu vé6i do tin cay 90%.

h. Xac dinh tong binh phuong cac d6 léch cua Y.

2. S6 liéu vé loi nhuan Y(ty VND) va doanh thu X(ty VND) cua mot s6 doanh nghiép
thudc mot nganh dich vu & Tp. H6 Chi Minh ndm 2004 cho & bang sau:

Y 15 17 20 21 24 26 27 35
X 120 130 145 149 155 162 165 174
Chud doanh nghiép N Nam | Nam N N Nam N Nam
Bang 4.9

a/ Hay thiét 1ap mé hinh hdi quy tuyén tinh SRF ngiu nhién biéu dién sy phu thudc ciia
loi nhuan theo doanh thu va giéi tinh cua chu doanh nghiép.
b/ Cho biét y nghia cta cac h¢ s6 hoi quy trong mo hinh nay.

3. Su phu thudc cua tién luong Y(USD/ thang) vao sé nam gido duc Xi vuot qué 16p 8
khi dugc thué, so nam 1am viéc X, tai cdng ty, tudi Xs caa nguoi lao dong, gidi tinh,
chung toc (da trang, khéng phai da tring), nhan vién vin phong hay khong 13 nhan vién
vin phong, 1am nghé tha cong hay khong lam nghe tha céng, cong viéc bao tri hay khong
phai cdng viéc bao tri, qua sb liéu diéu tra co két qua hdi quy sau day (trong do:

D1 = 1: nam, D1 = 0: nir; D,= 1: da trang. D, = 0:khdng phai da tring; Ds = 1: nhan vién
vp, D3 = 0: khéng la nhén vién vp; D4 = 1: viéc bao tri, D4 = 0: khong Iv bao tri; Ds = 1:
nghé thu cdng, Ds = 0: khéng phai nghé tha cong). Tur cac két qua hdi quy dudi day:

a/ Hay thiét 1ap mé hinh hdi quy PRF cua Y theo céc bién X1, Xz, X3, €6 sy tac dong cua
cac yéu tb: gigi tinh, mau da, cac tinh chit céng viéc.
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b/ Tir két qua chay hdi quy, hdy thiét 1ap ham hdi quy uée luong SRF cua Y theo cac bién
d3 chi ra. Néu y nghia ctia cac hé sb hdi quy.

¢/ Phan tich két qua hoi quy & bang 4.7. Theo ban yéu té giéi tinh c6 anh hudng dén tién
lvong hay khéng?

d/ Phan tich két qua hdi quy & bang 4.8.

Dependent Variable: Y
Method: Least Squares
Sample: 149

Included observations: 49

Variable Coefficient Std. Error t-Statistic Prob.

X3 -8.669319 5.778252 -1.500336 0.1414
X2 33.35794 10.18345 3.275702 0.0022
X1 43.17623 27.88269 1.548496 0.1294
D5 -763.3644 177.1858 -4.308271 0.0001
D4 -1074.695 200.8963 -5.349500 0.0000
D3 -938.9372 172.1240 -5.455005 0.0000
D2 241.4220 130.5250 1.849622 0.0718
D1 527.0849 154.3649 3.414540 0.0015

C 1954.029 334.7502 5.837274 0.0000
R-squared 0.751501 Mean dependent var 1820.204
Adjusted R-squared 0.701801 S.D. dependent var 648.2687
S.E. of regression 354.0041 Akaike info criterion 14.74090
Sum squared resid 5012756. Schwarz criterion 15.08838
Log likelihood -352.1521 F-statistic 15.12078
Durbin-Watson stat 2.014802 Prob(F-statistic) 0.000000

Bang 4.7

Dependent Variable: Y
Method: Least Squares
Sample: 149

Included observations: 49

Variable Coefficient Std. Error t-Statistic Prob.

X1 108.0616 32.43961 3.331162 0.0017
D1 549.0727 152.7324 3.594998 0.0008

C 856.2312 227.8354 3.758112 0.0005
R-squared 0.351727 Mean dependent var 1820.204
Adjusted R-squared 0.323541 S.D. dependent var 648.2687
S.E. of regression 533.1824 Akaike info criterion 15.45487
Sum squared resid 13077038 Schwarz criterion 15.57070
Log likelihood -375.6444 F-statistic 12.47887
Durbin-Watson stat 1.815936 Prob(F-statistic) 0.000047

Badng 4.8
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4. S liéu vé doanh thu Y (triéu VND) ctia mot cdng ty cho ¢ bang sau:

Nam Quy
1 2 3 4
1999 632 794 767 870
2000 905 1255 1394 1488
2001 1828 2006 2443 2260
2002 2685 3212 3230 3118
2003 3096 3412 3618 3470
Bang 4.10

a/ Pua vao bién xu thé t (t =1 Gmg v4i quan sét thir nhat,..., t = 20 tng vai quan

st thir 20 caa mau). Dua vao bang sé liéu, st dung phuong phap OLS, hay thiét 1ap md
hinh hoi quy SRF tuyen tinh cia Y theo bién xu thé t.

b/ Thiét 1ap md hinh hdi quy SRF tuyén tinh cua doanh thu Y theo bién xu thé t va cac
bién gia biéu dién céc thudc tinh vé quy. Cho biét ¥ nghia ctia cac hé sé hoi quy trong mo
hinh nay. Tur d6 du bao cho doanh thu cuaa quy 4/2004

5. Két qua hoi quy vé doanh s6 ban hang Y (ty VND) cua mét siéu thi theo cac bién t, D1,
D2, D3, qua s6 liéu cua cac quy tir nam 2001 dén 2004 duoc cho nhu sau:

Dependent Variable: Y
Method: Least Squares
Sample: 116

Included observations: 16

Variable Coefficient  Std. Error t-Statistic Prob.

C 7.408562 1.370282 5.406597 0.0002

t 2.001444 0.102135 19.59610 0.0000
D1 8.296581 1.327752 6.248591 0.0001
D2 6.908388 1.307963 5.281789 0.0003
D3 0.261944 1.295945 0.202126 0.8435
R-squared 0.973266 Mean dependent var 28.28756
Adjusted R-squared 0.963545 S.D. dependent var 9.569037
S.E. of regression 1.827043 Akaike info criterion 4.293581
Durbin-Watson stat 0.964741 Prob(F-statistic) 0.000000

Bang 4.11

trong d6 t 1a bién xu thé (t = 1 ing v&i quan sat thir nhat,..., t = 16 Gmg v6i quan sat thir
16), D1, D2, D3 1a cac bién gia: D1 = 1 dbi v6i quy 1, D1 =0 véi quy khac, D2 = 1 ddi
v6i quy 2, D2 = 0 véi quy khac, D3 = 1 dbi v6i quy 3, D3 = 0 véi cac quy khac.

a/ Tir két qua trén, hay thiét 1ap mo hinh héi quy uéc luong cta doanh sé theo t va D1,
D2, D3. Cho biét ¥ nghia ctia cac hé s6 hoi quy va danh gia mirc ¢ pht hop ciia mo hinh
nay.

b/ Vi dd tin cay 95%, tu két qua trén, hay udc luong khoang tin cay cho: chénh 1éch
doanh s6 ban binh quan cta quy 1, quy 2, quy 3 so véi quy 4 cia siéu thi nay.
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¢/ Ding md hinh trén dé du bao doanh sb cua siéu thi trong quy 1, quy 2, quy 3, quy 4
cua nam 2005.

6. C6 bang s6 liéu sau vé: Tién lwong Y (tri¢u ddng), sé nam cong tac X (ndm), trinh do,
hé s6 chirc vu (don vi: bac) cia mot sé giao vién nhu sau:

Y 5 4.7 6 6.5 6 6.2 7 8 9 8

X 1 2 3 4 5 6 7 8 9 10
Tr.do TS ThS TS TS ThS ThS TS TS TS ThS

Y4 1 0 2 2 1 1 3 4 4 3

a/ Thiét 1ap PRF tuyén tinh md ta su phu thudc cua tién luong vao s6 nim cong tac, trinh
d6, hé sb chuc vy. Néu y nghia cua cac hé sb hdi quy.

b/ Chay héi quy dé thiét 1ap SRF wdc lugng cho PRF ndi trén.

¢/ Thiét 1ap PRF tuyén tinh md ta su phu thugc cia tién luong vao sb nim cong tac va
trinh do.

d/ Chay hdi quy dé thiét lap SRF udc luong cho PRF & ¢/

e/ Ban chon md hinh nao trong hai mé hinh SRF ndi trén, tai sao?

7. Vi s6 lidu diéu tra vé tién luong Y (triéu dong), s6 nam cong tac X, trinh d6 Z (Z = 0,
néula ThS, Z = 1, néu 12 TS) va gigi tinh S (S = 0, néu 1a nit, S = 1, néu 1a nam) cua 20
gido vién, cd két qua hdi quy nhu sau:

Y = 4,303 4+ 0.391X — 0.434S + 0.674Z;

t = 6.503 10.964; —-1.940; 3.299

R? = 0.9950

a/ Viét SRF ciia mot gido vién nam co trinh d6 TS

b/ Cho biét SRF ciia mét gio vién nit co trinh d6 ThS

¢/ Tim khoang tin cay 95% cho muc chénh léch binh quan vé luong ctia giao vién nam so
Vi giao vién nir cung tham nién va cung trinh do.

8. Su phu thudc cua chi tiéu Y (triéu dong/thang) cho mit hang A ddi véi thu nhap X
(triéu dong/thang) va gigi tinh S cua nguoi tieu dang (S = 0, néu la nit, S = 1, néu la
nam), qua mau diéu tra 20 khéach hang, c6 két qua hdi quy nhu sau:
Y = 6.426 + 0.098.X — 0.025. XS + 2.453.S

se =3.628; 0.032; 0.011; 0.988
a/ Cho biét y nghia cua cac hé s6 hoi quy trén
b/ Hay udc lugng khoang tin cdy 95% cho céc hé sé hdi quy
¢/ Hay cho biét chi tiéu vé mat hang nay cia nam va nit ¢ thuc sy khac nhau hay khong.
HD: Viét lai SRF dudidang: ¥ =  (6.426 + 2.453.5) + (0.098 — 0.025.5). X . Tir do:
- Hé s6 hdi quy cua S 1a 2.453 1a mic chénh léch cua tung d6 gbc cua hai duong thing
hdi quy SRF cua nam va cua nit, né phan anh méi quan hé giira chi tiéu mit hang A doi
véi thu nhap cia nam va ni.
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- H¢ s6 hoi quy cua bién XS la - 0.025 1a mirc chénh Iéch binh quan vé chi tiéu mat hang
A cua nam so vaéi nit khi thu nhap tang 1én 1 triéu dong, n6 phan anh chénh léch vé toc do
chi tiéu mat hang nay cua nir so véi nam theo su gia tang cua thu nhap.

9. Két qua hoi quy caa luong khach di xe bus Y(triéu luot ngudi/nim), X1 1a gia vé xe
bus(ngan ddng/luot), X2 13 gia xang(ngan dong/lit), Z = 0: xe bus loai I6n, Z = 1: xe bus
loai nho, qua 20 quan sat dugc cho nhu sau:

Dependent Variable: Y

Method: Least Squares

Sample: 120

Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.

C 6.522383 ...l 6.314238 0.0001
X1 0.091549 -6.514679 0.0000
X2 0.159738 0.058358 ....eeeens 0.0193

Z e 0.311234 3.671297 0.0037
R-squared 0.906713 Mean dependent var 6.800000
Adjusted R-squared 0.881272 S.D. dependent var 1.612452
S.E. of regression 0.555602 Akaike info criterion 1.885650
Durbin-Watson stat 2.097768 Prob(F-statistic) 0.000006

a/ Hay dién vao chd tréng céc thdng tin phu hop trong bang hdi quy noi trén va thiét lap
md hinh hoi quy tuyén tinh SRF cua lwong khach di xe bus Y theo gi vé xe bus , gia
xang va loai xe Z, néu y nghia cua cac hé sé hoi quy. Panh gia muc do phd hop cia mo
hinh.

b/ Néu y nghia cua cac hé s hdi quy wéc lugng cua cac bién.

¢/ Dya vao két qua trén, véi do tin cay 95%, hiy wéc lugng khoang tin cay cho mic
chénh léch binh quan cua luong khach di xe nho va lugng khach di xe 16n (trong diéu
kién céc yéu té khac khong doi).

kkkkkkkkkkkkkkkkkkkkk
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Chuwong S.
MOT SO VAN PE TRONG MO HINH HOI QUY

Churong nay dé cap téi ba van dé thiong xdy ra trong mo hinh, vi pham gia thiét cua
phirong phap OLS: Da cong tuyén, phwong sai nhiéu thay doi, tw twong quan cua nhiéu.
Pong thei, trong mét chirng muee nao dé, chi ra nguyén nhan, phét hién vin dé va tim
cach khac phuc, han ché nhitng hdu quda khdng tot cua ching.

5.1. Pa cong tuyén

5.1.1. Khéi niém vé da cong tuyén
a. Xét mo hinh hoi quy k bien:

, Y = ao + a1X1 + a2X2 + -+ ak_lxk_l + U (51)
Gia thict 4 cua phuong phap OLS 1a ma tran
1 X1 o Xk-11
1 X o Xpe
1 X Xk—l,n

¢ hang bang k, tirc 1a k cot cia ma tran nay khong phai 1a k véc to phu thudc tuyén tinh.
Khi cac bién giai thich khong tuong quan v6i nhau, mdi bién chira dung nhiing thong tin
riéng vé Y, khong lién quan dén cac bién giai thich khac. Khi d6 hé s6 hoi quy riéng cua
mdi bién giai thich cho biét anh huang cua bién nay ddi voi bién phu thudc khi cac bién
khac khong d6i. Trong trudng hop nay ta n6i md hinh khdng c6 hién tuong da cong
tuyen.
Ta ndi md hinh c6 hién twong da cong tuyén (multicollinearity) néu ton tai cac hang sb
khong dong thoi bang 0: A4, A, ..., Axk_, va bién ngiu nhién  sao cho:

MXy 4 Ag. Xg 4 ot Apeg. Xy = €
- Khi £ = 0 thi hién tuong da cong tuyén duoc goi 1a da cong tuyén hoan hao (perfect
multicollinearity) (Khi d6 rd rang gia thiét 4 n6i trén bi vi pham)
- Khi € # 0 thi hién tuong da cong tuyén duoc goi 1a da cong tuyén khdng hoan hao,
(imperfect multicollinearity), hay don gian 1a da cong tuyén.
b. Nguyén nhan cua hién tiwong da céng tuyén:
Nhitng nguyén nhan chinh la:
* Khi cac bién giai thich c6 mdi quan hé nhan qua cao, tic 12 ¢6 nhitng quan hé rang
budc.
Ching han: trong mé hinh héi quy cua Y 1a luong dién ning tiéu thu theo cac bién giai
thich 1a: thu nhap Xi, dién tich nha ¢ Xa, thi s& xay ra hién tuong da cong tuyén vi thu
nhap cao thuong keéo theo dién tich nha ¢ 16n hon.
* Khi cac sb lieu qua it thi ching vira khong du tinh dai dién cho tong thé, lai khéng xac
dinh dugc duy nhét cac hé sb hoi quy.
* Chon bién giai thich c6 do bién thién nho.
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* Phuong phap chon mau khong du tinh dai dién.
5.1.2. Hau qua cuaa da cng tuyén
Trong thyc té hién tuong da cong tuyén 1a khong tranh khoi, Van dé 1a mac d6 da cong
tuyén 1 cao hay thap. Khi mé hinh c6 hién tuong da cong tuyen dang ké gitra cac bién
giai thich thi mic du tinh chat BLUE cua céc hé s6 uéce luong van duoc bao toan, nhung
xuit hién cac hau qua khong tdt sau:
1/ Céc hé sb wdc lugng c6 phuong sai va hiép phuong sai 16n, nghia 1a cac wdc lugng nay
c6 gia tri thay doi nhiéu tir mau nay qua mau khac, khién do chinh xac cua cac uée luong
khéng cao.
Pé thy rd didu nay, xét mé hinh SRF ba bién: ¥ = a, + d,X; + d,X, , ta co:

o’ . a2 . *)
ns2(x,).(1-r%)’ ns2(xy).(1-1%)’

—7,02

) . nS(X1).S(Xz). (1 —1%)’
trong d6 ry, la hé s6 twong quan mau gitra X;, X, . Khi mé hinh c6 hién tuong da cong
tuyén cao thi |r;,| gan dén 1, do d6 gia tri tuyét di ctia cac biéu thuc trén tre nén rat lon.
2/ Tir hau qua trén ma khoang tin cay cho cac hé sé hdi quy rong hon, nghia 1a uée lugng
c6 d0 chinh xac kém di.

var(a,) = var(d,) =

cov(dy, ay) =

3/ Khi st dung théng ké t = -2 ] dé kiém dinh gia thuyét Hy: b; = b}, néu c6 da

cong tuyén & mac do cao thi cac Sal s6 chuan cua cac woc luong c6 xu hudng ting cao,
dan toi gia tri |t] c6 xu hudng nho di, do d6 ta c6 xu hudng chip nhan gia thuyét H,.
4/ Trong khi |t| bé di thi hé s6 xac dinh R? c6 thé rat cao, dan téi nhitng két luan khéng
phU hop véi thuc té.

5/ Dau cta cac hé s6 hoi quy udc lwong ¢ thé sai

6/ Céc uéce luong b; qua OLS cho cac hé s6 hoi quy va se(b;) tré nén rat nhay véi nhitng
thay d6i nho trong sé liéu.

7/ Do cac hau qua trén ma khi thém vao hay bét di cac bién cong tuyén vai cac bién khac
thi mé hinh s& 6 su thay doi vé dau hodc do I6n cia cac wdc luong.

5.1.3. Cach phat hién da cong tuyén

Nhu di chi ra, hién twong da cong tuyén 1a khong tranh khoi. Nguoi ta dua ra mot s6 quy
tac kinh nghiém nham phat hién va danh gia muc do da cong tuyén nhu sau.

al Hé s6 xdc dinh R? cao nhuwng gid tri |t| thdp: day 1a mot diéu mau thuin trong mé hinh
ma mirc do da cong tuyén thap hogc khong cé. Khi R? > 0,8 thi thuong gia thuyét vé cac
hé s6 hoi quy dong thoi bang 0 bi béac bo, nhung khi |t| 6 gié tri bé thi lai co xu hudéng
chap nhan gia thuyét néi trén. Hién twong nay chi thé hién r5 khi c6 da cong tuyén & muc
do cao.

b/ Cac cgp bién gidi thich c6 hé sé twong quan cao: Khi thdy hé sb tuong quan cap gita
cac bién giai thich > 0,8 thi kinh nghiém cho thay hién tuong da cong tuyén tro nén
nghiém trong (tuy nhién day chi 1a diéu kién can néu mé hinh nhiéu hon 2 bién).
¢/ Sir dung cac hoi quy phy: Chay md hinh hdi quy caa mét bién giai thich X; véi cac
bién giai thich con lai (goi la hdi quy phu), ta nhan dugc hé sé xac dinh cua mé hinh nay,
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ky hiéu la Rjz. Theo quy tic “ ngén tay c&i” (Rule of Thumb) cua Klein, hién tugng da
cong tuyén 1a nghiém trong chi néu c6 hé s xac dinh R? cua hdi quy phy nao dé vuot
qua hé¢ so xac dinh R? cua md hinh hdi quy chinh cia bién phu thuoc.
d/ Sz dung nhan tw phong dai phuwong sai VIF: Nhan tir phong dai caa hoi quy phu caa

bién X; la: VIF; = —
J

Quy tac kinh nghiém la khi VIF; > 10 hay R? > 0,9 thi dé c6 hién tuong da cong tuyén
6 muc do cao.

5.1.4. Bién phap khic phuc da cdng tuyén
Néu muc tiéu caa phan tich hdi quy 1a du bao thi trong mét sé truong hop, ta khdng can
khic phuc da cong tuyén. Néu muc tiéu caa phan tich hdi quy 1a xét tac dong riéng cua
ting bién giai thich 1&n bién phu thudc dé quyét dinh chinh sach thi da cong tuyén tro
thanh mot van dé nghiém trong. Sau day 1a mot sé bién phap khic phuc.
a/ Dung thong tin tién nghiém (A priori information) Thong tin tién nghiém c6 thé nhan
duoc tir cac nghién cau thyc nghiém trude ddy, hodc tir cac ly thuyét lién quan dén cac
bién giai thich ta dang xét.
Chang han khi nghién ciru ham san xuat Cobb — Douglas & Mexico giai doan 1955-1974
trong chuong trudc, ta c6 mdi quan hé gitra san luong Y (dau ra) phu thudc vao cac yéu
t6 dau tu nhu lao dong X1 va von Xz

InY = By + p1lnXy + BrinX; + U (By = lna)
Két qua thuc nghiém cho thiy giira vén va lao dong ¢ Mexico c6 quan hé la san lugng
khong doi theo quy md, tac 1a: 8, + 8, = 1. Neu st dung két qua thyc nghiém nay nhu
la mot théng tin tién nghiém thi ta ¢6 bién d6i mbi quan hé trén vé dang:

InY =y + pilnX; + (1 = F)InX, + U,

hay: In (Xiz) = Bo + B1In(X,/X,) + U (12 md hinh hdi quy 2 bién)

b/ Tang cé mau (bé sung thém sé liéu) hodc Idy thém mdu méi

Véi mau méi thu duoc theo cach nay, trong nhiéu truong hop nguoi ta hy vong n6 s& lam
giam mirc d da cong tuyén cao trong mau cil, chang han trong cac hé thic (*) ¢ trén, néu
mau méi khong 1am tang tri tuyét dbi cia hé s6 twong quan mau ry,, thi cac biéu thuc
var(@d,); var(a,);cov(d,,a,) s& nho di do cac phuwong sai mau S2(X;),S?(X,) ting
Ién.

¢/ Két hop sé liéu chéo va sé liéu chudi thoi gian

Trong s6 liéu chudi thoi gian, thuong an chira van dé da cong tuyén gita cac bién giai
thich. Khi két hop thém s liéu chéo, s& khic phuc hay han ché bét mace do da cong tuyén
giita c4c bién.

d/ Bé bt bién giai thich trong cac bién ¢ céng tuyén véi nhau

Pay 1a bién phap khic phuc kha don gian. Tuy nhién, khi bo bét bién giai thich c6 thé
tranh duoc da cong tuyén cao, nhung co thé gay nén hau qua nghiém trong la dan dén
wdce lugng chéch nhiéu so véi gia tri thuc caa tham sé can ude luong (trong khi van dé da
cong tuyén khong lam thay ddi tinh khdng chéch caa udc luong)

e/ Sir dung sai phan cap 1 (first difference)
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Theo dién bién cua thoi gian, cac bién kinh té thuong chiu anh huong cua xu huong nén
de c¢6 twong quan véi nhau. Dé lam giam sy tuong quan do, ta co thé s dung sai phan
cap 1.

Gia st theo thoi giant, cd m6 hinh: Y, = ag + a, X, + a, X, + U;

thi tai thoi diémt— 1, taco: Y,y = ag + ay Xyt 4 + a3Xo 1 + Up_q

Tu do:

Yo=Y = ai(Xie = X1 e-1) + 0, (Xpe = Xpp-1) + (U = Upmr) - (5.2) o
(5.2) duoc goi 1a md hinh sai phan cap 1, dugc st dung dé udc lugng cac tham s6 hoi
quy a,, a,. Giita X1, X5 Néu co da cong tuyén cao thi gitra (X;.—X7 ;1)

, (Xo¢ — X5,0_1) €O thé khdng xay ra da cong tuyén cao. Vi thé mé hinh sai phan co thé
lam giam murc d6 da cong tuyén.

Khi sir dung mé hinh sai phan can luu y nhugce diém caa nd 1a bac ty do giam di 1 do
giam di mot quan sat khi chuyén sang mé hinh sai phan, nén d& anh huong dén két qua
wdc luong khi ¢& mau bé; mic di U, c6 thé khdng c6 tu twong quan, nhung V, = (U, —
U,_,) thi c6 thé c6 tu twong quan; hon nita viéc str dung sai phan cip 1 khong thich hop
Vi s6 liéu chéo.

1/ Thay doi dang ham hoi quy: Néu & dang ham hdi quy nay, cac bién giai thich c6 hién
tugng da cong tuyén, thi chuyén sang dang khac c6 thé khac phuc duoc hién twong nay.
g/ Mét sé bién phap khac: Ngoai cac bién phap néi trén, dé khic phu van dé da cong
tuyén, tily vao cac truong hop cu thé, ngudi ta con str dang cac bién phap khac nhu: St
dung ham hdi quy do léch theo gia tri trung binh trong hdi quy da thirc, hdi quy thanh
phan chinh, hoi quy dang song,...

Khac phuc hién tugng da cong tuyén doi hoi céc ki thuat phic tap va do6i khi khong
mang lai hiéu qua nhu mong mudn. Hon nita hau hét md hinh hoi quy boi déu co tinh da
cong tuyén nhat dinh nén ta phai than trong trong viéc xay dung mé hinh va giai thich két
qua.

Vi du 5.1: Khi nghién ctu vé quan hé giira tiéu dung noi dia Y(USD), thu nhap X tir
lwong, thu nhap khac X, tir phi néng nghiép va thu nhap Xs tir néng nghiép cua nén kinh
té My tir nam 1928

dén 1950, véi s6 liéu clia cac nam 1942 dén 1944 bi loai ra khoi dir liéu, tir bang sé liéu:

N Y X1 X2 X3 N Y X1 X2 X3

1928 | 52.8 | 39.21 | 17.73 | 4.39 | 1938 | 63.9 | 44.16 | 15.92 | 4.37
1929 | 62.2 | 42.31 | 20.29 | 4.6 | 1939 | 67.5 | 47.68 | 17.59 | 4.51
1930 | 58.6 | 40.37 | 18.83 | 3.25 | 1940 | 71.3 | 50.79 | 18.49 | 4.9

1931 | 56.6 | 39.15 | 17.44 | 2.61 | 1941 | 76.6 | 57.78 | 19.18 | 6.37
1932 | 51.6 | 34 14.76 | 1.67 | 1942 | 86.3 | 78.97 | 19.12 | 8.42
1033 | 51.1 | 33.59 | 13.39 | 2.44 | 1946 | 95.7 | 73.54 | 19.76 | 9.27
1034 | 54 | 36.88 | 13.93 | 2.39 | 1947 | 98.3 | 74.92 | 17.55 | 8.87
1035 | 57.2 | 39.27 | 14.67 | 5 1948 | 100.3 | 74.01 | 19.17 | 9.3

1936 | 62.8 | 45.51 | 17.20 | 3.93 | 1949 | 103.2 | 75.51 | 20.20 | 6.95
1937 | 65 | 46.06 | 17.15 | 5.48 | 1950 | 108.9 | 80.97 | 22.12 | 7.15

Badng 5.1
Klein va Golberger (1995) da thuc hién hdi quy tiéu ding Y theo 3 loai thu nhap trén nhu
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Sau. Y = aO + a1X1 + a2X2 + a3X3 + U
Dependent Variable: Y
Method: Least Squares
Sample: 120
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 7.304002 8.882885 0.822256 0.4230
X1 1.135052 0.172127 6.594285 0.0000
X2 0.405300 0.645026 0.628347 0.5386
X3 -0.405888 1.105135 -0.367274 0.7182
R-squared 0.954028 Mean dependent var 72.19500
Adjusted R-squared 0.945409 S.D. dependent var 19.34671
S.E. of regression 4.520317 Akaike info criterion 6.031898
Sum squared resid 326.9323 Schwarz criterion 6.231044

Bang 5.2. Két qua hoi quy cua tiéu dung theo cac logi thu nhdp

Két qua nay cho thdy mé hinh c6 tinh giai thich cao thé hién qua R? = 0,954028 rit cao.
Tuy nhién xuét hién nhitng van dé khéng phi hop véi ¥ nghia kinh té, d6 1a hé sé hdi quy
ctiia X3 1a — 0,405888 < 0 va hé sé hdi quy caa X1 14 1,135052 cho thay: khi thu nhap tir
lwong tang 1 USD thi binh quén tiéu dung tang 1,135052 USD ! Day la nhiing biéu hi¢n
cho thay hoi quy nay gap phai hién tuong da cong tuyén va diéu nay Ia do céc loai thu
nhap c6 xu hudng ciing tang theo sy phét trién cua kinh té.

Xét ma tran tuong quan giita cac bién:

Y X1 X2 X3

Y 1.000000 0.975908 0.717164 0.887671

X1 0.975908 1.000000 0.709395 0.918613

X2 0.717164 0.709395 1.000000 0.630607

X3 0.887671 0.918613 0.630607 1.000000
Bang 5.3

ta thiy hé s6 twong quan gita X1 va X3 la 0.918613, rat cao. Pay ciing 1a mot biéu hién
cua hién tugng da cong tuyén cao giira cac bién giai thich.

* Néu bo bat bién X3, ta c6 hdi quy:
Dependent Variable: Y
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 7.710141 8.586595 0.897928 0.3818

X1 1.080588 0.085136 12.69245 0.0000

X2 0.423208 0.626601 0.675402 0.5085

R-squared 0.953641 Mean dependent var 72.19500

Adjusted R-squared 0.948187 S.D. dependent var 19.34671
Bang 5.4
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theo d6 ta van chwa khic phuc duoc hién twong hé sé hdi quy khéng phu hop vai ly
thuyét kinh té: hé s6 hdi quy cia X1 12 1.080588 > 1.
* Néu dung hoi quy sai phan cip 1, ta nhan duoc két qua tir Eviews nhu sau:

Dependent Variable: Y-Y(-1)

Method: Least Squares

Sample (adjusted): 2 20

Variable Coefficient  Std. Error t-Statistic Prob.
X1-X1(-1) 0.339464 0.143755 2.361398 0.0312
X2-X2(-1) 1.515549 0.518401 2.923507 0.0099
X3-X3(-1) 0.728987 0.667778 1.091661 0.2911
R-squared 0.460379 Mean dependent var 2.952632
Adjusted R-squared 0.392926 S.D. dependent var 4.153896
S.E. of regression 3.236505 Akaike info criterion 5.330805
Sum squared resid 167.5995 Schwarz criterion 5.479927
Log likelihood -47.64264 Hannan-Quinn criter. 5.356042
Durbin-Watson stat 1.014878

Bang 5.5

theo d6 mo hinh it phu hop vai s6 liéu (R? = 0,460379), mat khac hé s6 hoi quy cia (X2-
X2(-1)) 12 1,515549 > 1.

Do vay d6i v6i mo hinh nay, dé khic phuc nhitng hién tuong trén, ta phai két hop cac
bién phap khéac nhau: bd sung thém sé liéu, két hop thém céc sb lidu chéo, bo bot bién
trong cac bién c6 da cong tuyén cao, thay doi mé hinh,.... Dé khic phuc hién twong nay,
ta & trg lai vi du 5.1 trong phan sau, khi thay d6i dang ham hdi quy sang tuyén tinh log.

5.2. Phwong sai ciia nhiéu thay doi

5.2.1. Khai ni¢gm vé phwong sai thay doi
Gia thiét 2 caa mo hinh hoi quy tuyén tinh c6 dién yéu cau phuong sai cua nhiéu khong
thay doi qua céc quan sat. Do trung binh ciia nhidu bang 0 nén yéu cau nay c6 nghia la:
var(U;) = E(U?) = o2
Trong thyc té sai s6 nhiéu c6 thé tang, giam khi gié tri ciia cac bién giai thich thay doi,
tuc la:
var(U;) = E(U?) = o} (5.3)

Khi d6 ta no6i c6 hién tuong phuong sai nhiéu thay d6i (heteroscedasticity). Hién twong
phuong sai thay d6i thuong gap & dix liéu chéo va dir liéu bang.
C6 thé chi ra nhimg 1y do sau day:
* Do Viéc tich lily kinh nghiém hay do hoc dwoc hanh vi trong qué khir ma sai s6 theo
thoi gian ngay cang giam.Chang han ddi véi tho hoc viéc, khi sb gio thuc hanh cang
nhiéu thi s phé pham cang nho va cang it bién dong. Trong truong hop nay phuong sai
nhiéu c6 xu hudéng giam theo thoi gian.
* Do ban chat caa méi lién hé ma c6 nhiéu méi quan hé kinh té da chira dung hién tuong
nay, khi bién kinh té tang kéo theo sai s6 nhiéu ciing tang. Chang han khi thu nhap ting
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ngudi ta c6 nhiéu lva chon hon trong tiéu dung. Khi d6 trong hoi quy cua tiét kiém theo
thu nhap thi phuong sai nhiéu c6 xu huéng ting theo thu nhap.

* Khi cai thién phuong phap va k§ thuat thu thap s6 liéu thi sai s6 cang giam.

* Khi trong mau c6 cac sb lidu vuot troi (qua Ion hoic qua bé so véi tap sb liéu) ciing
khién cho phuong sai thay doi.

* Khong xac dinh dung dang mé hinh, thiéu bién quan trong.

* Trong md hinh sir dung s6 liéu chéo ciing khién cho phuong sai khong dong déu.

5.2.2. Hiu qua ciia phwong sai thay ddi

* Cac udc lugng OLS tuy van con tinh chat tuyén tinh khéng chéch, nhung khong con 1a
udce lugng hiéu qua nira.

* Phuong sai ctia sai 50 bi tinh sai nén viéc diing thong ké t va thong ké F dé kiém dinh
gia thuyét khong con dang tin cay nixa ( thong ké t khéng chic co phan phol student), cac
tri cua t — stat va sai s6 chuan cua hé sé udc lugng do phan mém cung cap tré nén vo
dung.

* Két qua dy bao khong hi¢u qua khi dya trén cac ude lugng OLS c6 phuong sai khong
nho nhat.

5.2.3. Cach phat hién phwong sai nhiéu thay doi

Vigc phét hién ra c6 hién twgng ndy trong thuc té khong don gian vi ta chi c6 thé dya vao
mau chi khong thé c6 toan bo thdng tin vé tong thé. Vi thé ta khong thé c6 mot phuong
phép chic chan dé phat hién ra phuong sai thay d6i, ma chi c6 thé dya vao mét sé cong
cu sau ddy dé chan doan gitp ta phat hién ra hién tuong nay:

a/ Ban chat cia van dé nghién cizu: Ban chat cua van dé nghién ctu khién ta phai nghi t6i
kha ning xay ra hién twong nay, chang han khi ta ding cac s liéu chéo lién quan dén cac
don vi khong thuan nhat, khac nhau vé quy mé.

b/ Xem xét do thi ciia phdn dur: D6 1a d thi cua sai s6 cua hdi quy (hay phan du) dbi voi
bién giai thich X nao d6 hoic ddi véi gié tri uéc luong ¥. Phuong sai ciia phan du duoc
chi ra bang d6 rong cuaa biéu d6 phan rai cua phan du khi X hodc ¥ ting. Néu do rong nay
tang hodc giam thi gia thiét vé phuong sai khong doi c6 thé bi vi pham.

- P6i voi mo hinh hdi quy boi, ngudi ta thuong khao sat d6 thi phan du U? d6i véi Y.

¢/ DUNg cdc phirong phép kiém dinh:

c1/ Kiém dinh Park: Kiém dinh Park dia trén co so gia dinh rang phuong sai nhiéu thay
d6i dudi dang ham lity thura cua bién giai thich X:

of = az.Xf.eVi (5.4)
lay log hai vé ta nhan duoc:
Ing? = Ino? + B.InX; +V; (5.5)

Vig? chua biét nén Park thay o2 b&i U?(cé dwoc tir hdi quy gbc) trong (5.5), nhan
duoc:

mU? = a+ B.InX; +V; (a = Inc?) (5.6)
Khi d6 kiém dinh Park gdm céc budc sau:
B1. Thuc hién hoi quy géc: Y = a + b.X + U, nhan dwoc cac wéc lwong: ¥; va U,.
B2. Thuc hién hdi quy: mO? =a+B.InX; +V;.
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B3. Tién hanh kiém dinh gia thuyét
Hy: B = 0(phwong sai khong doi), Hy: B # 0(phwong sai thay doi)
Chay:
* Pbi vai md hinh hdi quy boi, cac bude tién hanh 1 twong ty nhu dbi voi hdi quy don,
trong d6 co thé hdi quy InU? theo mdi bién doc lap hoic theo ;.
* Trong kiém dinh Park, nhidu V; phai thoa mén cac gia thiét co dién.
c2. Kiém dinh White: Kiém dinh White khao séat phan du U? theo céc bién doc lap. Kiém
dinh nay khong doi hoi nhidu Ui phai c6 phan phdi chuan.
Gia str ta dang xét mé hinh hoi quy géc:
Y =ag+ by Xy + by Xy + U (5.7)
Kiém dinh White gém cac budc sau:
B1. Hoi quy md hinh géc (5.7), im dwoc cac phan du U;.
B2. Hoi quy md hinh phu:
U? = ag + B1X1; + B2 Xp; + Bs X7 + BaX3; + BsX1:Xp: + V, (5.8)
Tir @6 nhan duoc hé s6 xdc dinh cua mo hinh nay, ky hi¢u la: Raut
M6 hinh phu c6 thé c6 sé mii cao hon va nhét thiét phai c6 hé sé chin a,, bat ké mé hinh
gbc c6 hay khong cé hé sé chan a,.
B3. Tién hanh kiém dinh
Ho: By = B2 = B3 = Ba = Bs = 0 (phuong sai khong thay doi)
Trén co s6 Ho dung thi ngudi ta chi ra duoc rang: n. R2,, co phan phol xap xi y2(df),
vé6i bac ty do df = s6 tham sé caa md hinh phuy (5.8), khong ké hé s6 chan (trong trudng
hop nady df = 5). Vi thé:
- Néu n.R2,, > x2(df) thi bac bo H,.
¢3. Kiém dinh Glejser: Tuong ty nhu kiém dinh Park, kiém dinh Glejser coi nhidu c6 thé
thay d6i theo bién doc lap X, nhung theo mét trong céc dang ham:

|U\l| = a0+a1Xi+Vi; |ﬁl| =a0+a1\/—+Vl, (59)
—~ 1 —~
|Ul| :a0+a1X_l+Vl, |Ul| +a1\/—+Vl, (510)

|U;| = Jao + a X + Vi; |Ui] = /a0+a1Xi +V; (5.11)

Kiém dinh gia thuyét phuong sai thay d6i ¢ day la kiém dinh gia thuyét: Hy:ay =
0,doi thuyét Hy: a; # 0.

Luuy:

* Kiém dinh Glejser yéu cau nhidu V; thoa man céc gia thiét co dién.

* Cac md hinh (5.11) khong phai 1a mé hinh tuyén tinh nén khong dung duoc phuong
phap OLS.

c4. Kiém dinh Goldfeld — Quandt:

Néu ta phat hién phuong sai nhidu tvong quan thuan véi mot bién giai thich X nao d6
dudi dang: 67 = 62.X? (0% 1a hang s6) thi sir dung kiém dinh Goldfeld — Quandt, theo
cac budc sau:

B1. Sap xép sb liéu theo thir ty ting dan cua X

B2. Loai bo ¢ quan sat nam ¢ giita, (n — ¢) quan sat con lai chia 1am 2 nhém, mdi nhom
cé (n —c)/2 quan sat.
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B3. Thuc hién hoi quy OLS ddi véi mo hinh géc: Y; = a + bX; + U véi  (n — ¢)/2 quan
sat dau ta dugc RSS1 (goi 14 nhom phuong sai nhé) va véi (n — ¢)/2 quan sat cudi ta duoc
RSS; (goi 1a nhom phuong sai 16n) va chung déu ¢6 bac tu do la df = (n — ¢ — 2k)/2 (k 1a
s6 tham sb trong mé hinh)

B4. Dé xac minh phuong sai cta hai nhém c6 su khac biét dang ké hay khong, ta tién
hanh kiém dinh F véi gia thiét Ho: phirong sai khéng d@oi nhu sau: Trén co sd Ho 1a dung,

RSS,/df . ., A £ ST
wss,/ar 0 phén phoi F vaéi cac bac tu do (df, df).

Do d6 néu F > E,(df,df) thi bac bo Ho, tirc 1a chip nhan phuong sai c6 thay doi.
Luuy:

* Mic du d6 tin cay cua két luan phy thudc vao ¢, nhung ta lai khong cé quy tic nao dé
xé&c dinh gia tri ¢ cho tot nhat. Theo kinh nghiém, ngudi ta thudng chon ¢ nhu sau:

- Néu n xap xi 30 thi chon ¢ = 4 hoic ¢ = 8,

- Néu n xap xi 60 thi chon ¢ = 10 hoic ¢ = 16.

* Kiém dinh Goldfeld — Quandt thich hop véi nhitng mau nhé.

* P6i vi md hinh hoi quy bi, ta co thé sap xép cac quan sat theo mot bién bat ky trong
cac bién giai thich cua mé hinh. Khi khéng c6 thong tin tién nghiém dé biét bién giai
thich nao 1a thich hop, ta c6 thé thuc hién kiém dinh Park d6i véi mdi bién giai thich.

nguoi ta chi ra dugc dai luong: F =

5.2.4. Bién phap khac phuc
Do hau qua cta phuong sai thay doi, bién phép khac phuc la hét sic can thiét. Viéc khic
phuc dugc chia ra hai truong hop: biét hay chwa biét 6. Trudce khi di vao cac bién phap
khic phuc, ta trinh bay cic phuong phap binh phuong bé nhat c6 trong sé va phuong
phap binh phuong bé nhét tong quat.
1. Phwong phdp binh phwong bé nhit c6 trong sé
Xét md hinh hai bién: Y; = a + b.X; + U;

Trudce day, dé nhan dugc cac ude lugng, phuong phap OLS nham cuc tiéu tong binh
phuong cdc phan du: Y1 U2 =YL (Y, —a— E.Xl-)2 (5.12)

Bay gio ta dat cho mdi phan du U? mot trong s6: W; = = , (trong d6 var(U;|X;) =

var(Y;|X;) = o?) véi ly do la: khi cd hién twong phuong sai nhleu thay d6i thi ta khong
thé dat mirc do tin cay cac quan sat nhu nhau, quan sat nao it sai 1éch thi mac d6 tin cay
S€ cao hon.

De nhan duoc cac udc lugng cho a, b, theo phuong phap binh phuong bé nhat c6 trong
s, ta cyc tiéu hoa téng binh phu:orng cac phan du c6 trong so:

LWL U =3 Wi(Y; —a* — b*.X;)? > min (5.13)

Vé trai (5.13) 1a ham bac 2 ddi véi cac bién a*, b* nén viéc cuc tieu hda ham nay cho ta
cac udce lugng:
e Wi B WiXp Y=Yt WiXp Sin, Wiy

~N|H

b* = 3 ;at =Y =b*X*;  (5.14)
2111 1Wl Z:l 1Wl Xl (Z:l 1Wl l)
(trong d6: X* = Y W, X;/ ¥ Wl,Y* WY Y W)
2. Phwong phap bmh phuong be nhdt tong quat GLS (Generallzed Least Squares)
Xét md hinh hai bién: Y, =a+b.X; + U; (5.15)
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trong d6 tat ca cac gia thiét caa md hinh hoi quy tuyén tinh cb dién déu duogc thoa mén,
trir gia thiét phuong sai nhiu khong d6i bi vi pham.

Muc dich ctia phuong phap GLS bién d6i tir mé hinh c6 phuong sai nhiéu thay déi sang
mé hinh c6 phuong sai nhiéu khong thay doi.

bit X,; = 1, Vi va chia 2 vé cua (5.15) cho g; ta nhan duoc mé hinh:

Zi=a.Dyi+b.D; +V; (5.16)
Y Xoi Xi U;
(trong d6:Z; = a- ; Doi = 71’ ; Dy = UL ; V= ;l )

M6 hinh (5.16) thoa man tit ca cac gia thiét caa mo hinh tuyén tinh ¢ dién, véi phuong
sai nhidu khong doi (var(V;) = var (0—) = 1). Vi thé ding phuong phap OLS cho md

hinh (5.16) ta nhan dugc cac wdc lugng khong chéch tuyén tinh tét nhat cho a va b 1a
a* va b* sau day:

bt = e Wi Xing WX Y=, WiX Z?=21Wi-yi
T Wi Ty WiX2- (S, WeX;)".

:l 1Wl )

YL Wi N, WeXP - (2?1”’1 X))’
Phuong phap tim cac wdc luong a@* va b* vira chi ra goi 1a Phwong phdp binh phirong bé
nhat tong quat (GLS)( phirong phdp OLS la triong hop riéng cia GLS)

;@* =7 —b*.D. (5.17)

(dé y: varb* =

3. Bién phép khic phuc: Ta chia cac truong hop dé khic phuc hién twong nay nhu sau:
a. Khi biét a?: Str dung phuang phap GLS noi trén.

b. Khi chira biét 6%: Ta Van su dung phuong phap GLS, nhung doi hoi phai ¢6 nhiing gia
thiét nhat dinh sau day Ve phuong sai tong thé: )

Gid thiét 1: Phuong sai tong thé ty Ié voi binh phuong cuia bién giai thich:

var(U;) = E(U?) = 2. X? (5.18)
Khi d6 tir md hinh goc Y; = a + b. X; + U;, ta dua vé md hinh:
%—a;+b+ (5.19)
(5.19) c6 phurong sai nhiéu: var (X—) = %ZU‘ = 02,Vi

(Luwu y rang phép lay mau d6i véi X la khdng ngiu nhién ma xac dinh trudc nén céc
thanh phan mau Xi xem la cac hing s6). Trong thuc té ta diung U; dé wéc lugng cho U;,
Vi thé nguoi ta thuong khao sat U? theo X;. Dbi hoi quy boi, c6 thé dung do thi biéu dién
U? theo ting bién giai thich, hoac sir dung héi quy phu U? theo binh phuong cia tirng
bién giai thich, qua d6 dénh gia duoc bién giai thich nao thich hop vi gia thiét 1 nhiéu
nhat dé tién hanh blen doi trén bién giai thich nay. Tuy nhién can dé phong truong hop
bién d6i mé hinh gdc theo mot bién nao d6 dan dén vi pham mot gia thiét cd dién khac.
Gid thiét 2: Phuong sai tong thé ty 1& véi blen doc lap, tuc la:

var(Uy) = EUY) = 0%.X; (5.20)
Khi do: tir md hinh goc Y; = a + b.X; + U;, ta dwa vé md hinh:
TE‘ .\/—E+b.\/—i+Vi (5.21)
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trong do V; = c6 varV; = var(U )= o?
s i i

Mb hinh (5.21) ¢6 phwong sai nhidu khong thay ddi va 1a mé hinh hdi quy tuyén tinh qua
gbc. Sau khi chay héi quy md hinh nay, ta c6 mé hinh wéc luong cho mé hinh géc bang
cach nhan 2 vé caa mé hinh nhan duoc véi \/X;.

Gia thiét 3: Phuong sai ctia nhidu ty 1& véi binh phuong cua ky vong cua Y, tic la:
var(U;) = E(UY) = a?. (EY;)?

Khi dé: tir md hinh géc ¥; = a + b X; + Ul, ta dua vé mo hinh:

Y, U;
Ji—g—ypiig e
EY; EY; EYl EYL-

(5.22) 1a md hinh tuyén tinh co dién c6 phuong sai nhidu: varV; = var (Ey) = g2

Tuy nhién trong md hinh (5.22) ta chua biét duoc EY; (do a, b chua biét), ta s& thay EY;
bang mot udce lugng cua nod. Ta tién hanh theo cac budc sau:

B1. Chay hdi quy md hinh géc bang phuong phap OLS, thu dugc ¥; 1a mot ude luong
viing cho EY;. Dung ¥; dwa mé hinh gdc vé dang:

Y; 1 xl- U;

Julll —_ + b kel 3 it

Y Yi Y

B2. Chay hdi quy md hinh (5. 22a) tir 46 nhan duoc md hinh héi quy géc.
Luu y: Vi trong (5.223), ta Xap xi EY; bang ude lugng viing Y, caa no, nén khi c& mau
khé Ién thi sai s6 trong xap xi nay s€ bé va mo hinh la chap nhan duoc.

Gia thiét 4: Dung md hinh tuyén tinh log thay thé:

lnYl = a+blnXl + Vi

(5.22)

(5.22a)

(5.23)

Vi du 5.2: Bang 5.6 du6i day cho sb liéu vé chi phi dau tu Y(triéu USD) cho viéc nghién
ctru va phat trién caa 18 nganh cong nghiép & My trong nam 1988, trong d6 nhom céc
nganh cdng nghiép dugc danh s6 thir tu tir 1 dén 18, X,(trigu USD) la s6 ligu vé doanh
thu, X1 (triéu USD) la lgi nhuan.Ta muén xét tac dong cua doanh thu dbi vai dau tu cho
phét trién nhu thé nao qua viéc uéc lwong md hinh hdi quy sau:
Yi=a+p.X,+U;
véi hy vong khi doanh thu ting thi dau tu cho nghién ciru va phét trién ciing sé ting, ma
viéc nghién ctiru va phét trién c6 anh huong tich cuc ddi véi cac nhom nganh nén lam
tang loi nhuan, tic 1a gita Y va X2 c6 mbi quan hé ddng bién.

Khao sat cac biéu db phan tan:
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STT Y X2 X1 STT Y X2 X1
1 62.5 6375.3 185.1 10 6620.1 80552.8 13869.9
2 92.9 11626.4 1569.5 11 3918.6 95294 4487.8
3 178.3 14655.1 276.8 12 1595.3 101314.1 10278.9
4 258.4 21869.2 2828.1 13 6107.5 116141.3 8787.3
5 494.7 26408.3 2225.9 14 4454.1 122315.7 16438.8
6 1083 32405.6 3751.9 15 3163.8 141649.9 9761.4
7 1620.6 35107.7 2884.1 16 13210.7 175025.8 19774.5
8 421.7 40295.4 4645.7 17 1703.8 241434.8 23168.5
9 509.2 70761.6 5036.4 18 9528.2 293543 18415.4
Bdng 5.6
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RESID vs. X2
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Hinh 5.1a cho thiy cac diém phan tan ¢ xu thé di 1én theo chiéu ting ctua Xz va khi Xz
cang 16n thi cac diém phan tan cang dan rong ra. Diéu nay cho thay khi doanh thu ting
thi binh quan dau tu ciing ting va phuong sai nhidu (do mirc do phan tan) cung ting, tic
1a phuong sai thay doi. Biéu nay cd thé dugc Iy giai bai s6 liéu sir dung 1a sé liéu chéo, tir
céc nganh nghé khéc nhau véi quy md va dic diém khac nhau.
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Hinh 5.1c

D¢ thiy rd hon hién tuong nay, ta khao sat hinh 5.1b biéu dién su bién thién cua phan
du theo doanh thu, hinh 5.1c¢ biéu dién sy bién thién cua binh phuong phan du theo doanh

thu.

Chay hdi quy dau tu va phat trién theo doanh thu (mé hinh 2 bién), nhan dugc:
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Dependent Variable: Y
Method: Least Squares
Sample: 118

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.

C 266.1917 1002.961 0.265406 0.7941
X2 0.030878 0.008346 3.699582 0.0019
R-squared 0.461042 Mean dependent var 3056.856
Adjusted R-squared 0.427357 S.D. dependent var 3705.973
S.E. of regression 2804.428 Akaike info criterion 18.82023
Sum squared resid 1.26E+08 Schwarz criterion 18.91916
Log likelihood -167.3820 Hannan-Quinn criter. 18.83387
F-statistic 13.68690 Durbin-Watson stat 3.020747
Prob(F-statistic) 0.001944

Bang 5.7. Két qud héi quy dau tw va phdt trién theo doanh thu

Chay hoi quy cia dau tu va phat trién Y theo X; va Xz (md hinh 3 bién), ta c6 két qua
Sau:

Dependent Variable: Y

Method: Least Squares

Sample: 118

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.

C -2.644362 1013.043 -0.002610 0.9980
X1 0.251118 0.207017 1.213031 0.2439
X2 0.010947 0.018375 0.595769 0.5602
R-squared 0.509189 Mean dependent var 3056.856
Adjusted R-squared 0.443747 S.D. dependent var 3705.973
S.E. of regression 2764.002 Akaike info criterion 18.83776
Sum squared resid 1.15E+08 Schwarz criterion 18.98615
Log likelihood -166.5398 Hannan-Quinn criter. 18.85822
F-statistic 7.780819 Durbin-Watson stat 3.170338
Prob(F-statistic) 0.004807

Bang 5.8. Hoi quy Pau tir theo doanh thu va lgi nhugn
Tién hanh kiém dinh White d4i vi mé hinh 3 bién:
Heteroskedasticity Test: White

F-statistic 20.18959 Prob. F(5,12) 0.0000
Obs*R-squared 16.08761 Prob. Chi-Square(5) 0.0066
Scaled explained SS 23.57634 Prob. Chi-Square(5) 0.0003

Bang 5.9. Két qud kiém dinh White vé phirong sai thay doi
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Tur bang nay ta co: gia tri p — value = 0,0066 < 0,05 nén bac bo Ho. Vay ta chap nhan cé
hién tuong phuong sai thay doi. ’
- Cach khac phuc: Lan lugt theo mét trong cac gia thiét:
al E(U) = 6 = 0%.XZ;
Vi gia thiét nay, chay hdi quy ude lugng cho mé hinh: XL =y +ay. o + az =L + 1%
2
ta nhan duoc ket qua sau:

Dependent Variable: Y/X2
Method: Least Squares
Sample: 118

Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.022272 0.015723 1.416528 0.1771
1/X2 -197.8795 142.5285 -1.388351 0.1853
X1/X2 0.141385 0.140051 1.009526 0.3287
R-squared 0.220286 Mean dependent var 0.029063
Adjusted R-squared 0.116324 S.D. dependent var 0.023120
S.E. of regression 0.021734 Akaike info criterion -4.668853
Sum squared resid 0.007086 Schwarz criterion -4.520458
Log likelihood 45.01968 Hannan-Quinn criter. -4.648392
F-statistic 2.118911 Durbin-Watson stat 2.665118
Prob(F-statistic) 0.154709

Bang 5.10. Piéu chinh mé hinh dé khdac phuc
Theo d6 nhan dugc md hinh wéc luong:

[ —

( Y) = 0.022272 — 197.8795 ! + 0.141385 %1
’ XZ - ] '7 ] -XZ ] ’ -XZ
Doi véi mé hinh vira nhan dugc, dung kiém dinh White cé s6 hang tich chéo:

Heteroskedasticity Test: White

F-statistic 1.821390 Prob. F(5,12) 0.1830

Obs*R-squared 7.766404 Prob. Chi-Square(5) 0.1696

Scaled explained SS 3.258843 Prob. Chi- Square(S) 0.6601
Bang 5.11

Ta c6: p — value = 0,1696 > 0,05 nén chip nhan Ho. VVay trong md hinh vira nhan dwgc
khong con hién twong phuong sai thay doi.

b/ E(U?) = o7 = 0%. Xy

Déi vai trudng hop nay, chay hdi quy ude luong cho méd hinh:

Ezﬁ \/_+a2\/_+V

ta nhan duoc két qua sau:
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Dependent Variable: Y/SQR(X2)
Method: Least Squares
Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
1/SQR(X2) -243.4290 367.5355 -0.662328 0.5178
SQR(X2) 0.011638 0.017296 0.672900 0.5112
X1/SQR(X2) 0.272748 0.174788 1.560450 0.1395
R-squared 0.445020 Mean dependent var 8.850796
Adjusted R-squared 0.371023 S.D. dependent var 8.837239
S.E. of regression 7.008643 Akaike info criterion 6.883177
Sum squared resid 736.8161 Schwarz criterion 7.031572
Log likelihood -58.94859 Hannan-Quinn criter. 6.903639
Durbin-Watson stat 3.035036

Bang 5.12. Piéu chinh mé hinh dé khdac phuc

Dung kiém dinh White c6 sb hang tich chéo:
Heteroskedasticity Test: White

F-statistic 5.746517 Prob. F(5,12) 0.0062

Obs*R-squared 12.69712 Prob. Chi-Square(5) 0.0264

Scaled explained SS 10.32900 Prob. Chi-Square(5) 0.0664
Bang 5.13

p — value = 0.0264 < 0.05 nén bac boé Ho: van con hién twong phuong sai thay doi trong
mo hinh ba bién. Diéu nay cho thay gia thiét E(U?) = o7 = a2.X,; 1a khong thich hop.
c/ var(U;) = E(U?) = 2. (EY,)?

I TRy S . A Y 1 X X

Vi gia thiét nay, ude lugng cho mé hinh: s =0ao0.5 7+ a1.71 + a, 72 +V,

ta nhan duoc két qua sau:
Dependent Variable: Y/YDB
Method: Least Squares
Sample: 118
Included observations: 18
Variable Coefficient Std. Error t-Statistic Prob.
1/YDB -144.6701  92.52261 -1.563619 0.1388
X1/YDB 0.091016 0.123207 0.738726 0.4715
X2/YDB 0.024967 0.011741 2.126469 0.0505
R-squared 0.140061 Mean dependent var 0.869221
Adjusted R-squared 0.025402 S.D. dependent var 0.598553
S.E. of regression 0.590902 Akaike info criterion 1.936678
Sum squared resid 5.237474 Schwarz criterion 2.085073
Log likelihood -14.43010 Hannan-Quinn criter. 1.957140
Durbin-Watson stat 2.563496

Bang 5.14
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Theo dé ta c6 mo hinh udc lugng:
Y 1 X, X, .
= = —144.6701.% 4+ 0.091016.— + 0.024967.—+ V
Y Y Y Y

Dung kiém dinh White di vi md hinh nay, nhan duoc két qua:
Heteroskedasticity Test: White

F-statistic 0.655352 Prob. F(5,12) 0.6636

Obs*R-squared 3.860875 Prob. Chi-Square(5) 0.5696

Scaled explained SS 1.282882 Prob. Chi-Square(5) 0.9367
Bang 5.15

Két qua trén cho thay p — value = 0,5696 > 0,05, vay ta chap nhan gia thuyét Ho: md hinh
diéu chinh nhan dwoc khéng con hién tuwong phuong sai nhidu thay doi.
d. Néu dung mé hinh tuyén tinh log thay thé:
InY =a+blnX; +c.lnX, +V

ta nhan duoc két qua hoi quy udce luong:

Dependent Variable: LOG(Y)

Method: Least Squares

Sample: 118

Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.
C -6.553704  2.411367 -2.717838 0.0159
LOG(X1) 0.173952 0.352393 0.493631 0.6287
LOG(X2) 1.113761 0.441872 2.520548 0.0235
R-squared 0.793743 Mean dependent var 7.109987
Adjusted R-squared 0.766242 S.D. dependent var 1.606119
S.E. of regression 0.776535 Akaike info criterion 2.483063
Sum squared resid 9.045107 Schwarz criterion 2.631458
Log likelihood -19.34756 Hannan-Quinn criter. 2.503524
F-statistic 28.86237 Durbin-Watson stat 2.464834
Prob(F-statistic) 0.000007

Bang 5.16

C6 SRF ngau nhién:
InY = —6.553704 + 0.173952.InX; + 1.113761.InX, + 1%
Dung kiém dinh White d6i véi md hinh nay, ta c6:
Heteroskedasticity Test: White

F-statistic 0.699894 Prob. F(5,12) 0.6340

Obs*R-squared 4.064039 Prob. Chi-Square(5) 0.5402

Scaled explained SS 2.078399 Prob. Chi-Square(5) 0.8382
Bdng 5.17

Theo do p — value = 0,5402 > 0,5. V4y ta chip nhan gia thuyét Ho, tic 1a md hinh thay
the nay khong con hién tugng phuong sai nhicu thay doi.
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Nhén xét: Trong 4 truong hop gia thiét trén, mod hinh tuyén tinh log khong c6 hién tuong
phuong sai nhiéu thay d6i va to ra phil hgp hon ca vi ¢ hé sé xac dinh R? =0.793743 Ia
cao nhat.
Vi du 5.3: Xét tap s6 liéu trong vi du 5.1, bo di bién X3, thay d6i sang md hinh tuyén tinh
Lin-log:
Y=ay+a;InX; + a,InX, +U

ta nhan duoc két qua hdi quy:

Dependent Variable: LOG(Y)

Method: Least Squares

Sample: 120

Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.990484 0.250201 3.958756 0.0010
LOG(X1) 0.810357 0.054504 14.86794 0.0000
LOG(X2) 0.028181 0.125057 0.225343 0.8244
R-squared 0.965967 Mean dependent var 4.247404
Adjusted R-squared 0.961963 S.D. dependent var 0.255259
S.E. of regression 0.049783 Akaike info criterion -3.024800
Sum squared resid 0.042132 Schwarz criterion -2.875440
Log likelihood 33.24800 Hannan-Quinn criter. -2.995643
F-statistic 241.2589 Durbin-Watson stat 1.405147
Prob(F-statistic) 0.000000

Bang 5.18. Diéu chinh mé hinh dé khac phuc o
Theo d6 md hinh ¢6 hé s xéac dinh Rz = 0,965967 la rat cao, hon nira cac h¢ so hoi quy
khong c6 dau hiéu bat thuong. Véi két qua nhan dugc, dung kiém dinh White, ta co:

Heteroskedasticity Test: White

F-statistic 1.324761 Prob. F(5,14) 0.3097

Obs*R-squared 6.423455 Prob. Chi-Square(5) 0.2672

Scaled explained SS 14.89457 Prob. Chi-Square(5) 0.0108
Bang 5.29

Theo do: p — value = 0,2672 > 0,05, ta chip nhan gia thuyét Ho: md hinh tuyén tinh log
khong co hién tugng phuong sai nhi¢u thay doi.

5.3. Tw twong quan cia nhiéu

5.3.1. Khai niém vé tw twong quan ) ‘
Trong mo hinh h.quy tuyén tinh ¢6 dién, gia thict 2 con yéu cau khong c6 twong quan
gitra cac phan du, tic la:
cov(U;, U;) = 0,Vi # j,hay: E(U.U;) = 0,Vi # j
(do g.thiét: EU; = 0, Vi)
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Y nghia thyc té cua yéu cau nay I1a: Nhidu cua quan sat nay khong bi anh huéng bai nhidu
cua cac quan sat khéc.
Tuy nhién trong thuc té d6i véi mot chudi sé liéu thi yéu cau nay dé bj vi pham. Hién
tuong ndy duoc goi la tu twong quan (Autocorrelation)cua nhiéu, d6 1a su twong quan
gitta cac thanh phan cua ddy quan sat theo thoi gian hoic khong gian. Nhu vay hién
tuong ty tuong quan c6 nghia la:

3i,j,1 # j sao cho: cov(Ui, Uj) 0
C6 thé chi ra cac nguyén nhén sau day:
1. Nguyén nhan khéach quan:
- Tinh chat quéan tinh cua ddy sé lieu: hau hét s liéu chudi thoi gian trong kinh té déu c6
tinh chat quéan tinh. Chang han sé liéu theo thoi gian vé chi sé gia, ty 1é that nghiép,
GNP,... thudng c6 tinh chu ky va do d6 trong hdi quy chudi thoi gian thi cac quan sét ké
tiép nhau c6 nhiéu kha ning twong quan vai nhau;
- Sur tdc déng tré (Lags) trong chudi thoi gian: s6 liéu tai thoi diém t chiu tac dong bai sb
ligu tai thoi diém t — 1 trudc do
- Hién tirong mang nhén (Cobweb phenomenon): Khi lwgng cung cua mot sé6 mat hang
phan ung lai trudc su thay dbi cua gia tré hon mot khoang thoi gian vi cac quyét dinh
cung doi hoi phai cé thoi gian dé thyc hién.
2. Nguyén nhan cha quan:
- Viéc xir Iy, lam tron s6 lidu: Trudc khi sir dung, s6 liéu tho thudng duoc xir ly, lam tron
(Chang han dung phuong phép trung binh di dong). Su lam tron nay co thé dan t6i sai sb
hé thong trong cac nhidu va gay ra ty twong quan giira chlng.
- Phép ngi suy (interpolation) va ngogi suy (extrapolation) cé thé gay ra sai s6 c6 tinh
chat h¢ thong.
- Pinh dang hoi quy chira phit hop, dwa khéng di bién hay bé sét bién quan trong trong
mo hinh.

5.3.2. Hau qua cua hién twgng tu twong quan

1. Céc hé s6 hoi quy wde lwong theo OLS khdng chéch nhung khéng hiéu qud, tic 1a
khong con tinh chat BLUE.

2. Ubc heong cua phwong sai bi chéch nén cac kiém dinh t, F khdng con tin cdy.
3. Udc lwong cua hé sé R? tang qud cao.

4. Cac gia tri du bdo khong con dang tin cqy.

5.3.3. Céch phét hién co tu twong quan

1. Dya vao biéu @6 phan tan

Trong md hinh hdi quy tuyén tinh cd dién, gia thiét khéng c6 ty twong quan gin véi cac
nhidu U, khoéng quan sat dugc. Ta chi quan sat duoc cac phan du U, = Y, — ¥,. Mic du
U, khong hoan toan giéng U,, nhung né 1a udc lugng cua U, nén quan sat cac phan du U,
c6 thé goi y cho ta nhitng nhan xét vé U,. Vi thé dé co thong tin vé tu twong quan cua
nhidu U, ta c6 thé khao sat mot trong cac biéu d6 phan tan sau:

a/ Biéu do phan tan (U,, t) cua U, (hogc cia U? ) theo thoi gian.

b/ Biéu do phan tan (%, t) cua phan duw chudn héa % theo thoi gian t
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Luu § ring U, ~N(0,02) nén == ~N(0,1).Vi thé khi c& mau n khé l6m thi £ ¢6 phan
phdi xap xi phan phoi N(0,1).

¢/ Biéu do phan tan (U,,U,_,) cua Ut theo U,_, (goi la lwoc do AR(1))

- Néu biéu do phan tan c6 dang ngau nhién thi khong c6 ty tuong quan, néu biéu db phan
tan c6 dang khéng ngau nhién, biéu thi xu hudng bién thién cé tinh chat hé thdng thi nhan
dinh c6 ty twong quan.

2/ Kiém dinh Durbin - Watson

’ 2
a. Xét thng ke: d= Z”“’t% (5.24)
Ngudi ta chi ra dugc rang khi n da lén thi: d = 2(1 — p)
trong do: p = thiu—tgzt'l (hé s6 tu twong quan mau bac nhit)  (5.25)

t=1%t
p la ude lugng cua hé so tu trong quan bac nhat p trong mo hinh tu hoi quy
bac nhat (hay tu trong quan bac nhat):

U =pU_ +& (-1<p<1) (AR(1) (5.26)
Véi &, [a nhiéu ngau nhién théa:
Ee, = 0,cov(e &5) = 0,t # s,vare, = 62,Vt (5.27)

Nhanxét:tr —1<p,p<1lsuyra:0<d <4

p=-1 Tutwong quan am 0 Tu twong quan dwong p=1

<mrm - DR <o HTRATATE RO
! I

d=4 2 0

Hinh 5.2. Hé s6 tir tirong quan bac nhat va gia tri tong ké d tirong ig

- Khi d = 4 hodc = 0, ta c6 tu tuong quan hoan hao. Khi d = 2 thi khdng cé tu tuong
quan.

Bang théng ké Durbin — Watson chi ra cac gia tri téi han du, d. dua vao ba tham sé:
mirc y nghia a, sd quan sat n, s6 bién doc lap k'.

b. Quy tac kiém dinh Durbin — Watson: Kiém dinh gia thuyét mé hinh c6 ty tuong quan
chinh 12 Hy: p = 0, d6i thuyét Hy:p > 0/p < 0/p # 0

Tinh gia tri cua thong ké d qua so liéu, so sanh d voi cac gia tri toi han dé béac bo hay
chap nhan H, theo quy tic sau:

* Hy:p = 0, Hi: p > 0, mic y nghia a

|0 (co tu tuong quan duong) du|  (khdng c0 tir tirong quan dwong) 4|

* Hy:p = 0, Hy: p < 0, mic y nghia a
|0 (khdng cb tu twong quan am) 4I —du (c6 tw twong quan am) 4
|

* Hy:p = 0, Hy: p # 0, mic ¥y nghia 2a
0 (co ttq duong) dIU (khéng co tu twong quan) 4 —l du (cOttgam) 4

a/ Diéu kién dé su dung kiém dinh Durbin — Watson:
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* M®& hinh hdi quy phai c6 hé sb bi chan. Néu mé hinh khong c6 hé sé bi chan thi phai
wéc lwgng mo hinh ¢6 hé sb bi chan dé tinh RSS = ¥ U?, sau d6 tién hanh kiém dinh.
* Viéc ldy mau cac bién doc 1ap 1a ldy mau xac dinh (khdng phai mau ngau nhién).
* C4c nhidu c6 tuong quan bac nhat: U, = p.U,_; + & (AR(1))
* M6 hinh khéng c6 dang tu hdi quy, tic 1 khong xét mé hinh dang:
Y, = a+ bX, +b,Y,_; + U,
* Khong c6 quan sat bi mét trong dir liéu.
b/ Nhuge diém cta kiém dinh Durbin- Watson:
* Khi ¢c& mau n lén thi khdng cé trong bang tra,
* C6 mot s6 mau thuan khi tra bang tim du, do (ching han khi n = 9, k’ = 3, a =
5% thi 4 — dy < dy)
¢/ Poi khi nguoi ta sir dung tiéu chuan kiém dinh Durbin-Watson theo kinh nghiém nhu
sau:

(0 (co ttg duwong) 1y  (khdng co ttg) 31 (c6 tuw twong quan am) 4|
I | |

3. Kiém dinh Breusch — Godfrey (BG)
Xét md hinh héi quy: Y, = a+bX, + U, (5.28)
véi thanh phan nhiéu c6 tu twong quan bac p (AR(p) ):

Up = p1Ut1+ paUsz + -+ ppUcp + & (5.29)
trong d6 &, 1a nhidu ngau nhién thoa cac gia thiét OLS.
Khi @6 gia thuyét khdng c6 su twong quan bac p 1a: Hy: py = p; = -+ = pp =0

Thu tuc kiém dinh BG nhu sau:
B1: Chay hdi quy mé hinh (5.28) theo OLS va tim dugc phan du U,.
B2: Chay hoi quy mé hinh:
Ut—a'+ﬁ Xt+y1Ut 1+y2Ut 5+ +ypUtp+Vt (5.30)
tir d6 tinh duoc hé s6 xac dinh cua md hinh (5.30), ky higu 12 R ).
B3: Néu (n — p). Rfs.30) > xa4(p) thibac bd H,, tirc 1a thira nhan ¢6 ty twong quan béc
p.
Chay:
* Kiém dinh BG &p dung cho ¢& mau Ién va ma rong cho mé hinh nhiéu bién.
* Kiém dinh BG c¢6 thé ap dung cho mé hinh ty hdi quy (mé hinh c6 bién giai thich Yi.,
Yt2,..., tac 1a ¢d bién tré).
* Kiém dinh BG &p dung cho tu twong quan vai bac bt ky.
* Kiém dinh BG doi hoi phai xac dinh trudc bac cua tu twong quan p. Trong thuc té
ngudi ta phai kiém dinh véi nhiéu gia tri p khéc nhau.
* Kiém dinh BG c6 thé duoc ap dung cho md hinh ¢ nhiéu U duoc tao ra theo tién trinh
trung binh dong bac g (MA(Q): qt* — order Moving Average),
tuc la: U =&+ Mgq + Az p + -+ Ag€g
trong do € la nhiéu ngau nhién voi ky vong bang 0 va phuong sai khong doi.
4. Kiém dinh cac doan mach (hay kiém dinh chu@i dau(Runs test)) (Tham khao)
S6 hang nhidu c6 gia tri khi 4m, khi dwong, do d6 néu sy thay ddi vé dau cua so hang
nhiu dién ra mang tinh hé théng, theo mot xu thé nao d6 thi biéu hién cd su tu tuong
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quan gitra cac nhidu. Néu dau cua nhiéu thay doi mot cach ngau nhién thi c6 thé xem la
biéu hién khong c6 hién tuong tu twong quan. Kiém dinh cac doan mach hay kiém dinh
chudi diu dua vao sy thay doi dau cua cac phan du wée luong tir mé hinh hoi quy va
duoc thuc hién theo cac budc sau:

Xét md hinh héi quy géc: Y, = a + bX, + U,

B1: Chay hdi quy mé hinh gdc, c¢6 dugc cac phan du uée lugng: U, = Y, — Yy,

B2: Phan du U, > 0 duogc thay bai dau +, phan du U, < 0 duoc thay boi diu — . Nhu thé
ta c6 dugc mot day cac dau + , — dan xen nhau:

Attt - - — bttt - — At ++++

Ta goi mot day lién tuc cac diu + (hoic — ) ma ké hai dau mat hoic khdng c6 dau nao,
hoac c6 dau khéc, 12 mot doan mach hay mot chudi dau.

B3: Xac dinh céc sé: n1 1a tong sb dau + trong day; n, 1a tong sé diu — trong day; n = ny +
nz; N 1a sb doan mach hay s6 chudi dau.

B4: Thiét lap gia thuyét Ho: khong c6 tu twong quan cua cac thanh phan nhidu. Néu Ho
dung, véi gia dinh: n1 > 10; nz > 10 thi dai lugng N 1a dai lwong ngau nhién c6 phan

phdi tiém can chuan, trong d6 ky vong va phuong sai ciia N duoc tinh nhu sau:
_ 2n1n2 . _ 2n1n2(2n1n2—n1—n2)_ —

E(N) = . +1; Var(N) = ERERET—— se(N) =/Var(N)

va N roi vao khoang tin cay sau vgidotincayy = 1 — a:

(E(N) —ua.se(N); E(N) + ua.se(N))
Z Z
*Néu N € (E(N) — ux.se(N); E(N) + u«.se(N)) thi chap nhan Ho
2 2
*Néu N ¢ (E(N) — ua.se(N); E(N) + ua.se(N)) thi bac bo Ho.
2 2

Luwu y: Kiém dinh cac doan mach la kiém dinh phi tham sd, tuy nhién né yéu cau n; >
10, n2 > 10. Khi yéu cau nay khéng théa, nguai ta ¢ bang chuyén dung cho céc gia tri
toi han doi vai s6 doan mach ma ta ky vong trong mét day ngau nhién n quan sat.

5.3.4. Céch khic phuc

Khi ¢6 su twong quan chudi, cac udc luong OLS trg nén khong hiéu qua. Bé khic phuc
hién twong nay, ta phan biét hai truong hop: Biét cau trdc ty twong quan va chwa biét cau
truc ty twong quan.

1. Truwong hep biét cdu tric tw twong quan

Do nhiéu U; khong quan sat dwoc nén ciu triac twong quan chudi thuong 1a van dé suy
doan hoac

do nhitng doi hoi cap thiét caa thuc tidn. Trong thyc hanh, nguoi ta thudng gia sir nhidu
COo Mo

hinh ty hoi quy bac 1, nghia la: U, = p.U,_; + & (5.31)
véi hé s6 tu hdi quy p dabiétva —1 < p < 1, con &, 1a nhiéu thoa céc gia thiét co dién.
Xét mod hinh héi quy goc: Y, = a +b. X, + U, (5.32)
tai thoi diémt—1, (5.32) chota: Y,y =a+b.X,_1 + U;_ (5.33)
Tir (5.33) suy ra: pYi_i=pa+b.pXi_ 1 +p.Ui_y (5.34)

Trir vé theo vé hai hé thic (5.32), (5.34), nhan duoc:
Vi—p.Yioi=a.(1—p)+b.(X; — pXe—y) + (U — p-U_q)
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hay: Y/ =a"+b'X{ + & (5.35)
(trong dc')’: Yy = Y, — g.Yt_l;XZ‘ =X — pXi_1) o

(5.35) Ia md hinh hoi quy tuyén tinh co dién (&; thoa mén cac gia thiet co6 dién) nén cac
wdce lwong OLS ciia mé hinh nay ¢ tinh chat BLUE.
Cha y:
* (5.35) 1a phuong trinh sai phan tong quat, do viéc ghép dudi hai sé liéu lién tiép thanh
maot nén mo hinh bi bét di mot s6 lieu (quan séat thi nhat) so véi mé hinh géc. Trong thuc
nghiém, theo bién ddi Prais-Winsten, quan sét thir nhét cua (5.35) duoc tao nhu sau:

Y =Y.J1—-p%X] =X;.4/1—p? (5.36)

* Khi p = 1 thi (5.35) tro thanh phuong trinh sai phan cap 1:

Yo=Yy =b.(X; — Xe—1) + (Uy — Up—y) (5.373)
* Khi p = —1 thi (5.35) tr¢ thanh phuong trinh hoi quy trung binh truot:
LALEE ) s A (5.37b)

2 2 2
2. Trwong hop chwa biét cau tric cua tw twong quan

Trong thyc té ta chua biét cau tric cua ty tvong quan do it khi biét duoc gia tri p. Vay
phai tim cach udc lugng p.
a. Uéc lwong bang thong ké d.
Trong kiém dinh Durbin- Watson, khi n du 16n ta ¢6: d ~ 2(1 — p), vi thé ta nhan duoc:
~ d
n2(1-%)+x2
o (539
trong d6 d 1a thong ké Durbin-Watson, k Ia s cac h¢ s6 cia md hinh (bao gom cé tung do
goc).
Khi da c6 duoc p, ta chay hdi quy wdc lugng cho mé hinh (5.35) theo phwong phap OLS.
Cha y rang cac u6e lugng thu dugc tir mé hinh nay ciing chi tiém can véi tinh chat BLUE
khi n kha Ién, vi trong mé hinh ta da thay p boi uée luong p cia nd. Vi thé khi ¢cd mau n
bé, ta can than trong khi giai thich cac két qua udc lugng.
b. Uéc lwong p béi thai tuc l@p Cochrance — Orcutt (CORC)
Phuong phap nay st dung cac phan du di duoc udc lugng dé thu dugc thong tin vé p.
Xét md hinh héi quy géc: Y, =a+b.X, + U, (5.40)
véi U, théa man luge dd AR(L): Uy =p.Upy + & (5.41)
U6c lugng cho p dugc thuc hién theo cac budc sau:
B1l: Udc luong mé hinh (5.40) bang phwong phap OLS, thu dugc phan du U,.
B2: Str dung cac phan du U, 1am sb liéu dé woc luong hdi quy cho (5.41), tir d6 nhan
duoc p.
B3: Thay p boi p dé udc luong phuong trinh sai phan tong quét:
Vi =p.Yr1=aQ—-p)+b.(X;— pXe—1) + (U — p.Up—1)

hay udc lugng hoi quy: Yy =a"+b"'X{ + & (5.42)

7 ’(trong ao: Y =Y, —p.Yi_; Xi = Xe — pXi—q) R
B4: B¢ cai thién chat lwong cua udce lugng p nhan dugc tir B2, ta thay gidtri a*, b* la cac
wdce lwong cua a*, b* tim dwoc trong B3 vao hdi quy goc (5.40) va nhan dugc cac phan
du mai:

Khi n nho, Theil va Nagar dung udc lugng: p =
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U: =Y, — (@ + b".X,) (5.43)
Str dung phan du méi U; 1am s6 liéu dé udce lugng cho hdi quy:
U =p.U_ +V, (5.44)

tir ¢6 nhan duoc p 13 ude lwong vong 2 cho p. Céc vong lip nay duoc tiép tuc cho dén
khi hai udc luong ké tiép nhau cua p sai khac nhau rat bé (ching han sai khac duéi 0,05
hoic 0,005) (Thuc té cho thiy dung téi 3 — 4 budc lap 1a du).
c. Udc lwong p béi phuwong phdap Durbin-Watson 2 buéc.
Phuong trinh sai phan téng quat duoc viét lai dudi dang:
Yi=a.(1—-p)+b.X;— b.pX;_q +p. Vi1 + & (5.45)

B1: Chay hoi quy mé hinh (5.45) theo OLS, nhan dugc wéc lwong p cia p.
B2: Chay hoi quy mé hinh:

Yo=p.Yr1=a.(1=p)+b.(Xe = pXe—1) + (Ue = p.Up1) 7
tr 6 nhan dugc cac wdc lwong @* cho a* = a.(1 — p),b* cho b* = b, do d6 c6 thé udc

e n G
luong a boi a@ = —

Vi du 5.4: Ty 18 Y (%) vé luc lugng lao dong dan thuong tham gia & My, ty 1€ X1(%) Ve
dan thuong that nghiép, sé tién trung binh X2(USD) kiém duoc thuc té theo gio, theo sb
liéu thu dugc tir 1980 — 2002 c6 két qua sau:

Nam |Y X1 X2 Nam Y X1 X2 Nam Y X1 X2
1980 | 63.8 | 7.1 | 7.78 | 1988 |659 |55 |7.69 |[199 |66.8 |54 |7.43
1981 | 63.9 | 7.6 |7.69 | 1989 |66.5 |53 |7.64 |1997 |67.1 |49 |7.55
1982 | 64.0 | 9.7 | 7.68 | 1990 |66.5 |56 |7.52 |1998 |67.1 |45 |7.75
1983 | 64.0 | 96 | 7.79 | 1991 |66.2 |68 |7.45 |1999 |67.1 |42 |7.86
1984 | 64.4 | 7.5 | 7.80 | 1992 |66.4 |7.5 |7.41 |2000 |67.2 |40 |7.89
1985 | 64.8 | 7.2 | 7.77 | 1993 |66.3 |69 |7.39 |2001 |66.9 |48 |7.99
1986 | 65.3 | 7.0 | 7.81 | 1994 |66.6 | 6.1 |7.40 |2002 |666 |58 |8.14
1987 | 65.6 | 6.2 | 7.73 | 1995 |66.6 | 5.6 | 7.40

Bang 5.30

Chay hoi quy cta Y theo X1 va X, ta c6 bang két qua:
Dependent Variable: Y
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

C 80.95122 4.770337 16.96971 0.0000

X1 -0.671631 0.082705 -8.120845 0.0000

X2 -1.410432 0.610348 -2.310867 0.0316

R-squared 0.772914 Mean dependent var 65.89565
Bang 5.31

1/ Céch phat hign:
* Xét d6 thi phan du U, theo thoi gian
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Céc @6 thi va biéu do vé resid déu c¢6 xu hudng ting nén ta nhan dinh c6 ty twong quan.
Ta c6 thé xac minh diéu nay qua céc kiém dinh.
* Kiém dinh Durbin-Watson:
Tir bang két qua hoi quy ta co gia tri thong ké d = 0.787065 < 1 nén ta két luan ¢ tu
tuong quan duong bac 1.
* Kiém dinh BG: V¢i tu twong quan bac 1

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 4.318934 Prob. F(1,19) 0.0515
Obs*R-squared 4.259864 Prob. Chi-Square(1) 0.0390
Bang 5.32

¢ p — value = 0.0390 < 0.05 nén két luan c6 tu twong quan bac 1.
2/ Céc bién phép khac phuc:
a. Dung thing ke d: c6 p = 1 — % = 1 — 0.787065/2 = 0.6064675
Hoi quy sai phan cap 1 téng quat:
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Dependent Variable: Y-0.6064675*Y(-1)
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.
C 28.14487 1.738930 16.18517 0.0000
X1-0.6064675*X1(-1) -0.349864  0.072465 -4.828032 0.0001
X2-0.6064675*X2(-1) -0.412303  0.564268 -0.730685 0.4739
R-squared 0.551313 Mean dependent var 26.04675
Bang 5.33. Piéu chinh mé hinh dé khac phuc
* Dung kiém dinh BG ta co:
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.257971 Prob. F(1,18) 0.2768
Obs*R-squared 1.437087 Prob. Chi-Square(1) 0.2306
Bang 5.34

Tu d6 nhan dugc: p — value = 0.2306 > 0.05 nén ta chap nhan gia thuxét Ho, tic la khong
con tu twong quan. Vay md hinh SRF sau khi khac phuc la md hinh hoi quy sai phan cap

1 téng quét:

Yt - 0.6064675*Y: .1 = 28.1448656078 - 0.349864468794*(X1t-0.6064675*X1 t - 1) - 0.412302674777*(Xar-

0.6064675*X2,:-1) + U,
b. Dung Durbin-Watson 2 budc:
* Chay hoi quy udc Iugng cho mé hinh (5.45):

Vi =a.(1—p)+by.Xye — by pXipq + 1. Xot — Co.pXorq1 +p. Vi1 + &

co két qua:

Dependent Variable: Y
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

C 23.66925 8.181627 2.892976 0.0106
X1 -0.205990 0.052832 -3.898985 0.0013
X1(-1) 0.042676 0.063112 0.676191 0.5086
X2 -0.163399  0.528324 -0.309278 0.7611
X2(-1) -0.352127 0.680114 -0.517747 0.6117
Y(-1) 0.718008 0.093132 7.709597 0.0000
R-squared 0.979506 Mean dependent var 65.99091

Bang 5.35

Ta nhan duoc: p =0.718008 (hé s cia Y(-1)).
* Hoi quy sai phan cap 1 tong quat :

Yo — Y1 = a(l — p) + by (Xy¢ — PX1e-1) + b2 (Xze — PX2t-1) + (Up — pU-1)

ta nhan duoc két qua:
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Dependent Variable: Y-0.718008*Y(-1)
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

C 19.79754 1.149986 17.21545 0.0000

X1-0.718008*X1(-1) -0.258695 0.063126 -4.098081 0.0006

X2-0.718008*X2(-1) -0.299577  0.520838 -0.575183 0.5719

R-squared 0.469613 Mean dependent var 18.70029
Bang 5.36

* Dung kiém dinh BG:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.392812 Prob. F(1,18) 0.5387
Obs*R-squared 0.469850 Prob. Chi-Square(1) 0.4931
Bang 5.37

Tur bang két qua kiém dinh nhan dugc: p — value = 0.4931 > 0.05 nén ta chap nhan khéng
con tu twong quan trong mo hinh ude luong:
Y-0.718008.Y(-1) = 19.79754 - 0.258695.( X1-0.718008.X1(-1)) — 0.299577.( X2-0.718008.X2(-1)) + U.
¢. Diing CORC 2 buéc: chay hdi quy wdc lwong cho md hinh: U, = p. U, + &
(Véilwuy1aU, =Y -Ydb, U,_; = Y(—1) — Ydb(—1))

Dependent Variable: Y-YDB

Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

Y(-1)-YDB(-1) 0.453785 0.173479 2.615783 0.0161

R-squared 0.231404 Mean dependent var 0.064067
Bang 5.38

Tir d6 nhan duoc: p = 0.453785 (hé s6 hoi quy cia {Y(-1)-Ydb(-1)})
Hoi quy sai phan cap 1 téng quat:

Dependent Variable: Y-0.453785*Y(-1)

Method: Least Squares

Sample (adjusted): 1981 2002

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 40.43469 2.469916 16.37088 0.0000

X1-0.453785*X1(-1) -0.467019 0.077385 -6.034979 0.0000

X2-0.453785*X2(-1) -0.654515 0.577216 -1.133918 0.2709

R-squared 0.658179 Mean dependent var 36.10298
Bang 5.39

Nhan dugc mo hinh udc luong:
Y-0.453785*Y(-1) = 40.4346880342 - 0.467019486845*(X1-0.453785*X1(-1)) - 0.654515242431*(X2-
0.453785%X2(-1)) + U
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* Dung kiém dinh BG:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.452444 Prob. F(1,18) 0.2437
Obs*R-squared 1.642661 Prob. Chi-Square(1) 0.2000
Bang 5.40

Ta nhan duoc: p — value = 0.2000 > 0.05 nén ta thira nhan khdng con tu twong quan trong
m6 hinh vira nhan duoc.
d. Dang bién tré Y,_,: chay hoi quy wéc lugng cho md hinh:
Yt = ao + a1X1t + a2X2t + a3Yt_1

Dependent Variable: Y

Method: Least Squares

Sample (adjusted): 1981 2002

Included observations: 22 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
C 24.46852 4.989686 4.903820 0.0001
X1 -0.183419  0.047358 -3.873028 0.0011
X2 -0.486649  0.196506 -2.476506 0.0234
Y(-1) 0.704545 0.061236 11.50535 0.0000
R-squared 0.977967 Mean dependent var 65.99091
Adjusted R-squared 0.974295 S.D. dependent var 1.101042
S.E. of regression 0.176528 Akaike info criterion -0.467707
Sum squared resid 0.560919 Schwarz criterion -0.269336
Log likelihood 9.144780 Hannan-Quinn criter. -0.420977
F-statistic 266.3192 Durbin-Watson stat 2.258316
Prob(F-statistic) 0.000000

Bang 5.41

Nhan duoc mo hinh:
Y = 24.4685200341- 0.183418712076*X1-0.486649020366*X2 + 0.704545160497*Y(-1) + U

Bing kiém dinh BG:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.474721 Prob. F(1,17) 0.2412
Obs*R-squared 1.756122 Prob. Chi-Square(1) 0.1851
Bang 5.42

Két qua trén cho thdy p — value = 0.1851 > 0.05 nén ta c6 thé cho rang khéng
con tu twong quan trong mé hinh vira nhan dugc.
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Bai tap.

1. Ta c6 bang sé liéu sau day vé chi tiéu Y va thu nhap X hang thang cua 20 ho gia dinh

& mot vung ndng thon:
Y X Y X Y X Y X Y X
19.9 2.3 40.7 | 423 10.3 10.3 33.5 38.0 29.3 30.1
31.2 32.3 6.1 6.2 38.8 40.2 13.1 14.1 25.0 28.3
31.8 33.6 386 | 44.7 8.0 8.1 14.8 16.4 17.9 18.2
12.1 12.1 25.5 261 | 33.1 345 21.6 24.1 19.8 20.1

a. Tinh cac dic trung mau cho cac bién va tim ma tran trong quan mau cua vée to (X, Y).
b. H6i quy ude lugng cho cac mé hinh:

bl.Y=a+hbX+U,

b2.LnY =a’+b’.InX+V

c. V& Line Graph gitra c4c gi4 tri du bao diém va gia tri quan sat cua Y tir viéc ude luong
cho mo hinh b1/

d. Hay xem xét van dé phuong sai thay ddi trong cac mo hinh trén, va khac phuc, néu co.
2. Tién hanh khao sat gia ban Xi(ngan dong/kg), chi phi quang cao X (triéu ddng/thang)
va luong hang ban dugc Y (tan/thang), ¢ 20 khu vyc ¢ so li¢u sau ddy, trong d6 Z =0
néu khu vuc khao sat & ndng thén, Z = 1 néu khu vuc khao sat & thanh thi.
Y X1 VA YA Y X1 X2 z Y X1 X2
20 | 25 | 10 16 | 47 | 71 12 | 77 | 75
19 | 31 | 9.2 15 | 53 | 69 15 | 59 | 69
18 | 3.5 | 88 15 | 58 | 65 16 | 48 | 6.7
18 | 42 | 84 14 | 59 | 6.8 12 | 72 | 65
17 | 46 | 8 14 | 64 | 6.6 10 | 83 | 72
17 | 38 | 76 13 | 68 | 7.0 11 | 85 | 83
16 | 42 | 72 12 | 72 | 7.8

P OFrP OFr O|N

ORr P OR O
P OR OR R R

a. Hay udc luong mo hinh: Y; = a + by Xy; + b, Xy + b3Z; + U;
b. Tinh gia tri cac dy bao diém ddi vai mo hinh trén. V& db thi Line Graph giita cc gia
tri du bao diém cua Y voi gié tri thuc té cua Y.
¢. Kiém dinh xem md hinh trén cé hién tugng da cong tuyén, phuong sai thay doi va tu
trong quan hay khdng. Néu cé hdy tim cach khic phuc.
3. Tur s6 liéu vé chi tiéu Y ($) cho tiéu dung, thu nhap X ($) va su giau c6 Z ($) qua khao
sat 12 ho gia dinh, chay hdi quy uéc luong cho md hinh: Y = ay + a,X + a,Z + U, nhan
duoc:

Dependent Variable: Y

Method: Least Squares
Included observations: 12

Variable Coefficient Std. Error t-Statistic Prob.

C 29.30834 5.286306 5.544200 0.0004
X 0.265502 0.382741 0.693686 0.5054

4 0.020920 0.037858 0.552581 0.5940
R-squared 0.968220 Mean dependent var 110.4167

Ma tran twong quan mau cia véc to (Y, X, Z) 1a:
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Y X z
Y 1.000000 0.983434 0.983118
X 0.983434 1.000000 0.997168
z 0.983118 0.997168 1.000000

Tir @6 hdy nhan dinh xem md SRF thu duoc ¢6 hién tugng da cong tuyén hay khéng.

4. Ciing v6i SRF nhan dugc tir bai tap 3, nhan dinh xem md hinh nay c6 van dé vé
phuong sai nhiéu thay doi hay khong qua két qua kiém dinh dudi day:
Heteroskedasticity Test: White

F-statistic 0.560802 Prob. F(5,6) 0.7289
Obs*R-squared 3.821907 Prob. Chi-Square(5) 0.5753
Scaled explained SS 1.719122 Prob. Chi-Square(5) 0.8865

5. V6i mo hinh SRF nhan duoc tir bai tap 3, ¢ nhan xét gi vé mo hinh nay tur két qua
kiém dinh BG sau:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.614981 Prob. F(2,7) 0.2650
Obs*R-squared 3.788826 Prob. Chi-Square(2) 0.1504

6. C6 sb lieu vé chi tiéu Y ($) cho tiéu dung, thu nhap X ($) va su giau c6 Z ($) qua khao
sat 10 ho gia dinh nhu sau:

Y X z Y X z Y X z
70 | 80 | 810 | 95 | 140 | 1425 | 140 | 220 | 2201
65 | 100 | 1009 | 110 | 160 | 1633 | 155 | 240 | 2435
90 | 120 | 1273 | 115 | 180 | 1876 | 150 | 260 | 2686
120 | 200 | 2052

a/ Chay hdi quy uéc lugng cho mo hinh: Y = ag + a;X + a,Z + U ,
b/ M6 h‘!nh SRF nhan dugc tir a/ ¢6 hién tugng da cong tuyén hay khéng? Néu c6 hay tim
cach khac phuc.

7. V6i 10 doanh nghiép ¢ Tp.HCM dugc chon ngdu nhién dé diéu tra vé doanh thu Y (ty
dong) va chi phi san xuat X (ty dong) c6 bang so liéu sau:

Y 5,5 7 7,5 7,8 8 8,5 8,9 9,5 10 10,4
X 8 8,5 9 9,5 10 10,5 11 11,5 12 12,5

a/ Thiét 1ap SRF u6c luong chomd hinh: Y = ag + a, X + U

b/ Dung kiém dinh White va kiém dinh Glejser dé xac minh xem mé hinh SRF & a/ ¢6
van d& vé phuong sai nhiéu thay d6i hay khong.

¢/ Bang céch chon trong sé: W; = 1/X; , hiy dung phuong phap OLS c6 trong s6 dé tim
SRF cho hdi quy cua Y theo X.

d/ Kiém tra xem mo hinh & a/ ¢6 van dé vé da cong tuyén hay khong.
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Chuong 6.

PHAN TiCH PAC TRUNG VA LUA CHON MO HINH

Chuong nay trinh bay nhirng yén dé chinh sau day: (1)Phan tich dédc trung moé hinh (Cac
thudc tinh cua mot mo h‘mh tot, Qéc loai sai lam chi dinh, céch tiép can dé lya chon md
hinh); (2) Cac kiém dinh vé sai lam chi dinh; (3) Ung dung hoi quy trong phan tich, du
béo.

6.1. Phan tich diac trung mo hinh

6.1.1. C4c thudc tinh cia mdt mo hinh tét.

Trong cac chuong truge, khi xét mot mé hinh, ta gia dinh rang mé hinh dang xét 1a mé
hinh thich hop, nghia 1 vin dé nghién ciru dugc md hinh héa phu hop véi ban chit cua
van dé. Tuy nhién trong thuc té, n6i chiing ta khéng thé tim dugc mé hinh chinh xéac hoan
toan, ma chi hy vong tim dugc md hinh mé ta thyc té van d& mot cach gan ding co thé
chap nhan duoc. Theo quan diém cua A. V. Harvey céc tiéu chuan dé danh gia mot mo
hinh tét 1a:

* Tinh tiét kiém (parsimony): moé hinh cang don gian (nhung phai chtra bién chinh anh
hudng dén bién phy thugc) cang tot.

* Tinh dong nhat (identifiability): vai mdi tap dir liéu da cho thi cac tham sé wdc luong
duogc phai ¢6 gia tri théng nhat.

* Tinh thich hop (goodness of fit): Muc dich cua phén tich hoi quy la giai thich sy bién
dong cua bién phu thudc bang cac bién giai thich cia md hinh. M6 hinh cang thich hop
néu cac bién giai thich cang giai thich dugc nhiéu sy thay doi caa bién phu thudc, tac 13
hé s& R? hodc R? cang l6n cang tét (tuy nhién khéng nén chi can cir vao hé sé xac dinh
hoac hé sd xac dinh diéu chinh).

* Tinh viing vé mat Iy thuyét (theoretical cconsistency): mo hinh phai pht hop véi co so ly
thuyét nén tang cua linh vuc dang xét. Néu c6 hé s6 xac dinh cao nhung dau cia hé s6 hoi
quy sai thi md hinh khong thé dugc danh gia 1a tot.

* Khd ndng dw bao tot (predictiv power): md hinh c6 kha nang dy bao cang chinh xac,
cang phu hop vai thuc té cang tot.

6.1.2. Céc loai sai 1am chi dinh

Trong muc nay ta xem xét cac kha ning dan téi mot mo hinh khéng phi hop ma ta goi la
nhitng sai lam trong chi dinh.

1/ Chon dgng ham khong thich hep

Sai lam nay c6 thé din dén cac hau qua sau:

- Lam sai dau hogc udc lwong chéch cac hé sb hdi quy.

- Cac ude lugng co thé khong co ¥ nghia thong ké.

- Hé s6 xac dinh R? khdng cao.

- Phin du cuia cac quan sat ¢4 trj tuyét ddi cao.
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2/ B s6t bién thich hep

Bién thich hop 1a bién c6 nhiéu anh hudng dén bién phu thudc. Viéc bo st bién thich hop
trong md hinh ¢ thé dan dén cac hau qua sau:

- Cac uéce luong bi chéch, khoang tin cay rong ra, kém hiéu qua va do dé dé c6 xu hudéng
chap nhan gia thuyét.

- Hé s6 xac dinh khong cao va nhu vay mirc d6 pht hop ciia mé hinh khdng cao.

3/ Thiéra bién

Day 1a viéc dua vao mo hinh bién khdng c6 hoic c6 it anh huong dén bién phu thugc. Sai
Iam nay c6 thé khong anh hudng dén tinh viing va khéng chéch cua cac wdc luong,
nhung cac ude lwong c6 thé khong con tinh hiéu qua ¢ chd phwong sai cua ching khong
phai 1a nhé nhat va vi thé ma khoang tin cay rong ra (kém chinh xéc)

Theo quan diém cua nhiéu nha kinh té luong thi di véi hau qua cua viéc bo sot bién hay
thira bién, tinh chat khéng chéch caa cac wéc lugng duoc chi trong hon. Do vdy ngudi ta
thuong chon cach tiép can di tir tong quat dén don gian, chap nhan tinh hudng ban dau
thira bién hon 1a thiéu bién.

6.1.3. Céch tiép can dé lwa chon md hinh
B1: Xac dinh s6 bién giai thich c6 trong mé hinh.
C6 2 huéng tiép can:
al Tir don gian dén tong quét: Tir md hinh don gian, timg budc bd sung bién giai thich
vao md hinh.
Qua trinh nay duoc thyc hién théng qua kiém dinh bo s6t bién (Omitted variables Test).
b/ Tir téng qudt dén don gian: Tir mo hinh c6 day du cac bién giai thich da dugc xac
dinh, timng budc loai ra nhitng bién khdng quan trong.
Qua trinh nay duoc thuc hién thong qua kiém dinh thira bién (Redundant variables Test).
Thuong thi bién dugc xem xét dé loai ra 13 bién khong cd coso ly thuyét dé cho 1a bién
quan trong can gitr lai, p — value twong ung cua bién nay trong mo hinh hoi quy c6 gia tri
khdng nho,hé so tuong quan riéng phan cta bién nay véi bién phu thudc co tri tuyét doi
nho. Huéng tiép can tha hai, di tir tong quat dén don gian, duoc nhiéu nha kinh té lugng
quan tdm hon.
B2: Kiém tra cac vi pham gia thiét (Kiém dinh céc van dé: da cong tuyén, phuong sai
thay doi, tu twong quan) va khac phuc cac gia thiét bi vi pham.
B3: Cheon dang ham: Co s& dé chon dang ham 1a dya vao co so Iy thuyét kinh té, dua
vao két qua thuc nghiém, so sanh cac dang ham khéc nhau.
B4: Ciin cir vao céc tiéu chuéan thong dung dé chon mé hinh:
1- Xem xét gia tri R? hoic R?.
2- Gi4 tri caa ham hop ly log — likelihood (L):

L= —2Ing? —2In(2m) —%2 U2 (6.1)
Gia tri L cang lén thi md hinh cang phu hop.
Trong thuc hanh s dung Eviews, gia tri cia ham log — likelihood dugc udc lugng boi
cong thuc:

=—= (1 + log(2m) + log (RSS)) (6.1a)
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3- Tiéu chuan Akaike(Akaie info criterion) (AIC):
AIC = (%) .e2k/m (6.2)
trong d6 k 12 s6 tham s6 trong mo hinh hoi quy.
Gia tri AIC cang nho thi mo hinh hoi quy cang phu hop.
Phan mém Eviews udc lugng gia tri AIC bang biéu thic:

alc=-Z+ =% (6.2a)
4-Tiéu chuan Schwarz (Schwarz criterion):
sC = (£2).nk/m (6.3)

Gié tri SC cang nhg thi mé hinh cang phu hop.
Trong Eviews, SC dugc ude lugng boi:

SC= -2 4200 (6.3a)

n

Luuy:

- Trong mét s6 truong hop, mot md hinh tét hon theo tiéu chuan nay thi ciing tét hon theo
tiéu chuan khac. Tuy nhién trong truong hop tong quat thi mot mé hinh cé thé tét hon
theo tiéu chuan nay nhung lai khong tét hon tiéu chuan khac. Néu chu ¥ dén d6 phic tap
ctia md hinh thi nguoi ta thuong sir dung tiéu chuan SC, néu trong phan tich chudi thoi
gian thi nguoi ta hay sir dung tiéu chuan AIC.

- Viéc so sanh céc tiéu chuan giira cac md hinh yéu cau cac bién phu thudc phai cé cing
dang trong mé hinh héi quy. Néu cac bién phu thudc xuat hién duéi cac dang khac nhau
thi phai thuc hién quy d6i vé dang twong duong méi duoc so sanh.

6.2. Céc kiém dinh vé sai lam chi dinh.

6.2.1. Kiém dinh bé sot bién.
Gia sir md hinh hdi quy ban dau la: Y, = a + b.X; + U; (6.4)
Van dé dat ra la liéu con c6 bién giai thich nao khac nita c6 anh huong quan trong dén Y
ma chua duge dwa vao mé hinh hay khong ? Lam thé nao dé phat hién dugc mot bién Z
c6 bi bo sot hay khdng? Ta phan biét cac truong hop sau:
1. Khi ¢6 sé li¢u vé bién Z:
Céch 1: Dung kiém dinh t (va R?):
- Tién hanh hdi quy mé hinh (6.4) va md hinh:

Yt =0y + bl-Xt + bZ-Zi + Vi (65)
- Kiém dinh Hy: b, = 0, dong thoi két hop véi viéc so sanh gia tri R? caa hai mé hinh.
Néu bién Z 1a bién quan trong bi bo sot thi théng thuong co xu hudng béac bo gia thuyét
H, va lam tang dang ké gia tri R?.
Néu nghi ngd bo s6t nhiéu bién giai thich, ta c6 thé ap dung cach lam trén bang viéc xét
lan lugt b sung ting bién mot.
Cach 2: Dung kiém dinh Wald
Céch 3: Dung phuong phdp nhan tir Lagrange (LM — Lagrange multiplier)
Ky hiéu mo hinh ban dau (6.4) 1a (R):

Y; = a+ b.X; + U; (md hinh bi rang buoc) (6.6)
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M6 hinh (U):
Y; = ag + by. X; + by. Z; + V; (md hinh khéng bi rang buoc) (6.7)
Khi d6 gia thuyét H,: b, = 0 chinh 1a: khong bo s6t bién Z. Thuc hién kiém dinh gia
thuyét H, theo cac budc:
B1: Hoi quy md hinh (R), nhan dwoc phan du: Uy =Y —a — b.X;
B2: Néu bién Z bi bo sot thi anh hudng cia nd duoc quan sat qua phan du Ug. Do d6 Ug
dugc xem nhu ¢6 lién hé vai bién bi bo s6t (U = b,Z + V), ngoai ra Uy ¢6 lién hé véi Xi
. Tir d6 tién hanh hdi quy Uy, theo tét ca céc bién giai thich:
Up = a+ BiX; + BoZ; + ¢ (hdi quy phuy) (6.8)

qua d6 tinh duoc hé sé xac dinh cia md hinh hoi quy phu ma ta ky hiéu 1a R2,,,.
B3: Kiém dinh gia thuyét Hy: b, = 0
Vi trén co s¢ H, ding thi bién ngau nhién n.R2,,~x?(1), nén véi mic ¥ nghia a, néu
gia tri n. R2,,, > x2(1) thi ta bac bo H,, nghia 1a thira nhan bién Z bi bé sot.
Lwu y: Trong mé hinh hdi quy boi, néu nghi ngd bo s6t mot sb bién giai thich, ta tién
hanh kiém dinh tuong tu:
-Méhinhbandau (R): Y = a+ b, X; + -+ by Xy + U
- M6 hinh (U): Y =a+b,Xy + -+ X + bns1Xmes + - + b X +V
Gia thiét: khong bo sét cac bién X,,,,4, ..., X chinh 1&: Hy: bypyq =+ = b = 0
dbi thuyét H,: bo sot it nhat mot trong cac bién X, 1, ..., X, tac 1a c6 it nhat mot trong
c4c hé s6 by 41, .., by khac khong.
- Hdi quy mo hinh (R), thu dugc phan du Uy.
- Tién hanh hoi quy phu: Uz = a + B1X; + - + BieXy + €
tir d6 tinh dugc hé sb xac dinh R2,,. cia md hinh héi quy phu.
- Néu n. R2,, > x2(k —m) thi bac bo H,.
Céch 3: Dung ty s6 ham hop ly (Likelihood ratio — LR)
Gia thuyét Hy: khdng bo sot bién
- Hoi quy mo6 hinh ban dau (R):

Y=a+b Xy ++bpXy+U (6.9)
- H6i quy md hinh (U):

Y=a+bXy++bpnXm + b1 Xmes + - + b Xe + V. (6.10)
Ky hiéu I va Iy la gi tri lon nhat cua logarit ham hop ly ang véi md hinh (R) va mo
hinh (U) tuong tng. Xét théng k&: LR = —2(l — Ly) ((k — m) 1a sb bién giai thich nghi
ngo bi bo sot).
Tir két qua hoi quy, néu gia tri LR > y2(k — m) thi bac bo gia thuyét H,.
2. Khi khong co sé ligu vé bién Z
* Cach 1: Kiém dinh cia Ramsey (hay kiém dinh RESET: Regression Specification Error
Test): Ramsey da dé xuit sir dung td hop tuyén tinh cua Y2, 73, Y*xap xi cho Z.
Thu tuc kiém dinh nhu sau:
B1: Hoi quy md hinh géc:
Yi=a+b.X;+U; (old),thuduoc?;
B2: Hoi quy mo hinh: ¥; = a + B, X; + BoV2 + B V2 + BuVA + Vi (new)
B3: Kiém dinh gia thuyét Hy: B, = Bs = B, = 0 (khdng bo sot bién)
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- Xét thdng Kké:
_ (erlew_Rzz)ld)/m
"~ (1-Rew)/(n—k) '
trong d6 m 1a sb bién giai thich méi dwoc thém vao trong mé hinh (new) (cu thé ¢ day m
= 3): k 12 56 hé s6 caa md hinh (new) (cu thé & day k = 5)
-Néu giatri F > E,(m,n — k) thi bac bo H,.
* C4ch 2: Kiém dinh nhan tir Lagrange
B1: Hoi quy md hinh (old), thu duoc phan du: U;.
B2: Hoi quy: Ui=a+ X+ Y7+ Y2 + BV + g (6.11)
tinh duoc hé sb xac dinh R2,, ciia md hinh nay.
B3: Kiém dinh gia thuyét Hy: B, = B = B, = 0 (khong bo sot bién) nhu sau:
- Néu n. R?,,, > x2(m) thi bac bo H, (m l1a sé bién giai thich méi thém vao mo hinh, cu
thé ¢ day: m = 3)
Luu y: C6 thé duya trén khao st dang d6 thi cua phan du U; theo ¥; dé xac dinh bac cua
Y. Thong thuong bac cua ¥ cang cao thi két qua kiém dinh cang chinh xac.
* C4ch 3: Kiém dinh Durbin — Watson
B1: Hoi quy md hinh (old) va nhan dugc Y =a +b.X + U
B2: Gia sir bién Z 1a bién duoc nghi ngo bi bo sot. Sap xép phan du U; theo thir tu ting
cua Z hoic theo thir ty ting ctia mot bién giai thich néu s liéu cia Z chua co.
B3: Tinh d = EIL‘Z(Z‘—;};QZ (chu y rang & B2, ddy phan du da dugc sip xép lai nén biéu
=1"1

thirc nay khong phai 1a théng ké Durbin — Watson)
B4: Gia thuyét Hy: Dang ham dung (khong c6 Z),
Déi thuyét H,: Dang ham sai (bién Z bi bo sot)
Duya vao bang Durbin — Watson va muc ¥ nghia dé bac bo hay chip nhan H,.

6.2.2. Kiém dinh thira bién

Déi véi kiém dinh thira bién, gia thuyét H, 1a thira bién, c6 thé ding cac kiém dinh sau:

1. Kiém dinh t thong thuwong (dé xét bo mot bién)

2. Kiém djnh Wald (d¢ xét bo mot hodc nhicu bién)

Giasir co mo hlnh hoi quy: Y = ag + Xy + ot X+ X + U

Trude hét, néu vé mat ly thuyét cho rang tat ca cac bién Ximt1, - Xk déu quan trong dbi
Vv6i Y thi ta phai giir lai chdng trong md hinh, cho di trong hdi quy wdc lugng hé sé caa
mot trong ching khong c6 ¥ nghia thong ké. Néu khéng chéc ching cé thyc sy can thiét
trong md hinh thi ta ding kiém dinh Wald, theo cac budc sau:

B1: Chay héi quy cac md hinh:

(U): Y = ag + a; Xy + - + apXpm + - + ax Xy + U (goi 12 md hinh khong gisi han), co
duogc tong RSS cia md hinh nay, ky hiéu la RSSu.

(R): Y = ag+ a; Xy + -+ + aymX,, + V(goi 1a mo hinh gigi han), c6 duoc tong RSS cua
mo hinh nay, ky hiéu la RSSr.

L 1A thi A. - _ (RSSR—RSSy)/(k—m)
- Thiet lap thong ké: F = RSSw (k)

B2: V&i mic y nghia a cho trudce (hoac mac dinh), tim gié tri toi han: E,(k — m,n — k).
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B3: Quy tic bac bo gia thuyét: H, la: F > F,(k — m,n — k).

3. Kiém dinh ty s6 ham hep Iy (nhu trong kiém dinh bo st bién)

Lwu y: Trong thuc hanh cd thé thuc hién kiém dinh Wald, kiém dinh ty s6 ham hop Iy
nho vao Eviews.

Vi dy 6.1(Ham san xuat cua Pai Loan): S6 liéu vé Y(GNP: don vi: tri¢u $ Dai Loan),
lugng lao dong Xi (ngan nguoi), luong vén thuc Xz (triéu $ Dai Loan) va bién xu hudng
thoi gian X3 xép thir tu tir ndm 1958 dén nam 1972 cta Pai Loan duoc cho bai bang sau:

Nam Y X1 X2 X3 Nam Y X1 X2 X3
1958 8911.4 281.5 120753 1966 23052 616.7 153714 9
1959 10873.2 284.4 122242 1967 | 26128.2 | 695.7 164783 10
1960 11132.5 289 125263 1968 | 29563.7 | 730.3 176864 11
1961 12086.5 375.8 128539 1969 | 33373.6 816 188146 12
1962 12767.5 375.2 131427 1970 | 38354.3 | 848.4 205841 13
1963 | 16347.1 | 402.5 | 134267 1971 | 46868.3 | 873.1 | 221748 | 14
1964 19542.7 478 139038 1972 54308 999.2 239715 15
1965 21075.9 553.4 146450 8

Bang 6.1. S liéu vé GNP, lwong lao déng va von ¢ Pai Loan
(Nguén: Thomas Pei-Fan Chen, “Economic Growth and Structural Change in Taiwan
1952-1972, A Production Approach”. (D.N. Gujarati))
Gia sir ham san xuat dung, theo ly thuyét thi md hinh Cobb-Douglas cé dang:

lnYt =a+ bllnXlt + bzlnXZt + Ut (al)

Gia sir ta khong dua bién X, vao va tién hanh hoi quy InY theo InXy,tic 1a hdi quy mo
hinh:

NOoOO o, WN R

, . lTLYt =a+ bllnxlt + Ut (a2)
thi ket qua hoi quy duoc cho baoi bang sau:

Dependent Variable: LOG(Y)
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

C 2.069560 0.417743 4.954143 0.0003
LOG(X1) 1.257567 0.066516 18.90615 0.0000
R-squared 0.964907 Mean dependent var 9.949171
Adjusted R-squared 0.962207 S.D. dependent var 0.566287

Bang 6.2. Két qud héi quy GNP theo lirong lao déng

Qua d6 thay mic d6 phu hop ciia mé hinh rat cao (R? = 0.964907), hé s6 hdi quy co y
nghia théng ké (d6 1a hé sb co gian cua san luong ddi véi lao dong). Theo Iy thuyét kinh
té thi lao dong khong phai 1a yéu t6 duy nhat tac dong dén GNP nén gia thuyét co bién bi
bo sot 1a co co s0.

- Tién hanh kiém dinh bo s6t bién (bién nghi ngo bo sét: log(X2)), ta co két qua:
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Omitted Variables Test
Equation: UNTITLED

Specification: LOG(Y) C LOG(X1)
Omitted Variables: LOG(X2)

t-statistic
F-statistic
Likelihood ratio

Value df Probability

3.722069 12 0.0029

13.85380 (1,12) 0.0029

11.51326 1 0.0007
Bang 6.3

nhan dugc p — value cua thong ké F 12 0.0029 va cua ty s6 hop Iy log-likelihood
la 0.0007, déu rat bé (< 0.01 < 0.05) nén ta bac bo gia thuyét H, va thira nhan da bo sot

bién quan trong log(X>).

- Néu khong c6 sb lidu vé X, ta dung kiém dinh Ramsey’s RESET

Ramsey RESET Test
Equation: UNTITLED
Specification: LOG(Y) C LOG(X1)

Omitted Variables: Squares of fitted values

t-statistic
F-statistic
Likelihood ratio

Value df Probability
2.223393 12 0.0462
4.943477 (1,12) 0.0462
5.174644 1 0.0229

Bang 6.4. Két qud kiém dinh Ramsey’s RESET
C6 p — value cua thong ké F 1a 0.0462 va cua ty s6 hop Iy log-likelihood 12 0.0229, déu bé
(< 0.05) nén ta béac bo gia thuyét H, va thira nhan da bo sot bién quan trong log(X2).
Bay gio dua bién bi bo s6t log(X2) bd sung vao mé hinh (a2), ta di téi hoi quy mé hinh

(al) va nhan duoc két qua:

Dependent Variable: LOG(Y)

Method: Least Squares

Included observations: 15

Variable Coefficient  Std. Error t-Statistic Prob.

C -7.843851  2.679836 -2.926989 0.0127
LOG(X1) 0.714779 0.153268 4.663602 0.0005
LOG(X2) 1.113474 0.299154 3.722069 0.0029
R-squared 0.983712 Mean dependent var 9.949171
Adjusted R-squared 0.980997 S.D. dependent var 0.566287
S.E. of regression 0.078064 Akaike info criterion -2.085725
Sum squared resid 0.073127 Schwarz criterion -1.944115
Log likelihood 18.64294 Hannan-Quinn criter. -2.087234
F-statistic 362.3594 Durbin-Watson stat 1.416754
Prob(F-statistic) 0.000000

Bang 6.5. Hoi quy GNP theo lirong lao dong va von
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Tiép tuc kiém dinh bo sot bién xu huéng X3
Omitted Variables Test
Equation: UNTITLED
Specification: LOG(Y) C LOG(X1) LOG(X2)
Omitted Variables: X3

Value df Probability
t-statistic 3.602328 11 0.0042
F-statistic 12.97677(1, 11) 0.0042
Likelihood ratio 11.68785 1 0.0006
Bang 6.6

Tiép tuc bd sung bién xu huéng Xs vao md hinh (al), nhan duoc két qua:

Dependent Variable: LOG(Y)
Method: Least Squares
Sample: 1958 1972
Included observations: 15

Variable Coefficient  Std. Error t-Statistic Prob.

C 4.944253 4.024478 1.228545 0.2449
LOG(X1) -0.121815 0.256302 -0.475277 0.6439
LOG(X2) 0.403372 0.289219 1.394693 0.1906

X3 0.118107 0.032786 3.602328 0.0042
R-squared 0.992527 Mean dependent var 9.949171
Adjusted R-squared 0.990489 S.D. dependent var 0.566287
S.E. of regression 0.055226 Akaike info criterion -2.731582
Sum squared resid 0.033549 Schwarz criterion -2.542769
Log likelihood 24.48686 Hannan-Quinn criter. -2.733593
F-statistic 487.0038 Durbin-Watson stat 1.496272
Prob(F-statistic) 0.000000

Bang 6.7. Hoi quy GNP theo lao déng, von va bién xu hwéng

Chu y: Thuec ra trong bang kiém dinh bo s6t bién da co két qua hdi quy ¢ bd sung bién
nay & phan cudi cua bang.

Nhdn xét: Qua céc két qua trén, nhan thiy rang:

- Gia tri cua cac hé sb hdi quy thay d6i dang ké khi st dung cac mé hinh khac nhau. Hé
s6 hdi quy trong md hinh tuyén tinh log dong vai trd 13 hé s6 co gidn. Theo d6 trong mod
hinh 2 bién, hé sb co gian biéu thi cho tac dong cua lugng lao dong dbi véi GNP nhan
dugc ude lwong khoang 1,257%, tuy nhién trong md hinh 3 bién thi tac dong caa luong
lao dong ddi véi GNP chi nhan duoc ude lugng khoang 0.714%. Diéu nay cho thay hau
qua cua viéc bo s6t bién quan trong di lam cho ta wdc lwong qua cao tic dong cua cac
bién c6 trong mé hinh.
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- Viéc bién xu huéng c6 mat trong mé hinh di lam thay doi ddu cua hé sé hdi quy, tréi
Véi tac dong ddng bién nhu da phan tich trong ly thuyét kinh té gita Y va Xi. Trong khi
d6 hé sb xac dinh cia mé hinh nay rat cao. Biéu nay khién ta nghi ngo ¢6 hién tuong da
cong tuyén rét cao giita cac bién giai thich, tirc 1a cac bién nay chiu tac dong 16n cua bién
xu huong.
- Trong md hinh hdi quy ¢ bang 6.7, ta tién hanh kiém dinh gia thuyét:

Hy: khéng c6 da cong tuyén trong mé hinh.

Hoi quy mé hinh phu cia X3 theo log(X1) va log(X2), ta nhan dugc:

Dependent Variable: X3
Method: Least Squares
Included observations: 15

Variable Coefficient Std. Error t-Statistic Prob.

C -108.2759 16.69252 -6.486493 0.0000
LOG(X1) 7.083379  0.954694 7.419528 0.0000
LOG(X2) 6.012380 1.863413 3.226542 0.0073
R-squared 0.989867 Mean dependent var 8.000000
Adjusted R-squared 0.988178 S.D. dependent var 4.472136
F-statistic 586.1090 Durbin-Watson stat 1.414549
Prob(F-statistic) 0.000000

Bang 6.8. Két qua hoi quy phu cua bién Xs theo log(X1) va log(X2)
Tur d6 nhén duoc: p-value (cua F) ~ 0.000000 nén ta bac bo gia thuyet H, thira nhan co
da cong tuyén gitra cac bién giai thich, véi mace d6 cao, vi gia tri VIF rat lon:

1 1
VIF = ~ 98.6875
1-RZ .1 —0.989867

- Trong cac mo hinh 2, 3 bién, cac hé sé hdi quy co6 cac p — value rat bé, tirc 1a ¢6 ¥ nghia
thdng ké. Tuy nhién trong mé hinh c6 bién xu hudng, cac hé sé hoi quy lai khong cd y
nghia théng ké. Do 1a do hau qua cua hién tuong da cong tuyén cao gitta cac bién X1 va
X3, X2 va Xs.

- N6i vé mire @6 phi hop caa cac mé hinh: Trong cac md hinh trén, do sé bién giai thich
khong bang nhau nén dé danh gia mirc d6 phd hop ciia mé hinh, ngoai hé sé xac dinh, ta
con phai dira vao hé sb xac dinh diéu chinh R%. Miac du c6 R? cao nhat nhung mé hinh c6
bién xu hudng s& khong dugc chon vi ¢6 hién tuong da cong tuyén nghiém trong (dau
cua hé s hoi quy cua Xi sai, hé s6 hoi quy cua Xi, X2 khong c6 y nghia thdng ké, dang
caa mo hinh khéng phu hop véi co so ly thuyet hé s6 R? khong vuot qua nhiéu so Voi
cac mo hinh khéc). Néu dwa vao tiéu chuan log — likelihood hay AIC hodc Schwarz thi
md hinh ¢6 bién xu hudéng c6 két qua tét hon, nhung két qua nay lai khong dang tin cay
do anh huong cua da cong tuyén cao trong md hinh. M6 hinh 3 bién sé& 1a sy lya chon
thich hop, vi n6 phi hop véi co sd Iy thuyét, cac hé sé hoi quy déu c6 ¥ nghia th.ké, R? =
0.983712, con md hinh 2 bién do bo s6t bién quan trong nén co uéc lugng vé anh huong
cua bién giai thich qua cao.
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Sau khi da lya chon dugc md hinh thich hop 1a md hinh 3 bién, ta tién hanh kiém dinh
cac van dé da cong tuyén, phuong sai thay doi va tu tuong quan cho mé hinh nay.

* Kiém dinh vé da céng tuyeén: 9 ’
St dung hoi quy phu log(X1) theo log(X2): Kiém dinh gia thuyet: Hy: khong c6 da cong
tuyen:

Dependent Variable: LOG(X1)
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

C -15.94080 1.992390 -8.000841 0.0000
LOG(X2) 1.857120 0.166594 11.14755 0.0000
R-squared 0.905295 Mean dependent var 6.265758
Prob(F-statistic) 0.000000

Bang 6.9. Hoi quy phu log(X1) theo log(X2)

Tur két qua hdi quy phu (R? = 0.905295, Prob(F-statistic) ~ 0.000000) ta bac bo Hy, tic
1a c6 da cong tuyén giira log(X1) va log(Xz), tuy nhién VIF = 1_1R2 ~ 10.5591 nén da
cong tuyén ¢ day khong nghiém trong nhu trong mé hinh bén bién.

* Kiém dinh phuong sai thay d‘é:i:
Str dung kiém dinh White (cé s6 hang tich chéo), nhan dugc:

Heteroskedasticity Test: White

F-statistic 1.823062 Prob. F(4,10) 0.2010
Obs*R-squared 6.325594 Prob. Chi-Square(4) 0.1761
Scaled explained SS 2.356287 Prob. Chi-Square(4) 0.6705

Bang 6.10. Kiém dinh phwong sai thay déi cho mé hinh 3 bién

Két qua kiém dinh (p-value = 0.1761 > 0.05) cho thdy khdng c6 hién tuong phuong sai
thay doi trong mé hinh ba biéen.

* Kiém dinh Breusch-Pagan-Godfrey:
Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 2.070338 Prob. F(2,12) 0.1689
Obs*R-squared 3.848050 Prob. Chi-Square(2) 0.1460
Scaled explained SS 1.433401 Prob. Chi-Square(2) 0.4884

’ Bang 6.11. Kiém dinh Breusch-Pagan-Godfrey )
cho cung ket luan: khéng co hién tugng phuong sai thay doi trong mé hinh ba bién (vi p-
value = 0.1460 > 0.05)
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* Kiém dinh tu twong quan: sir dung kiém dinh BG:
- Vai lags = 1, ta nhan duoc:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.463262 Prob. F(1,11) 0.5102
Obs*R-squared 0.606191 Prob. Chi-Square(1) 0.4362

Bang 6.12. Kiém dinh BG Véi tu tirong quan bdc 1
-Véi lags = 2, ta nhan duoc:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.935312 Prob. F(2,10) 0.1948
Obs*R-squared 4.185779 Prob. Chi-Square(2) 0.1233
Bang 6.13. Kiém dinh BG vai tu twong quan bdac 2
- Vi lags = 3, ta nhan duoc:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.161208 Prob. F(3,9) 0.3769
Obs*R-squared 4.185831 Prob. Chi-Square(3) 0.2421

Bang 6.13. Kiém dinh BG Véi tw tirong quan bac 3

Céc két qua kiém dinh déu cho két luan nhu nhau la chdp nhan gia thiét H, (Prob. F >
0.05; Prob. Chi-Square > 0.05), tuc la khong cd tu tuong quan trong md hinh 3 bien.
Vay viéc chon md hinh ba bién la thich hop nhat.

Vi du 6.2: Luong hang ban dugc Y(kg/thang) cua mat hang A, gia ban Xi cuaa mat hang
A, gi4 ban X, cua mat hang B, qua diéu tra & cac khu vuc nong thén va thanh phé, thu
duogc s liu sau day, trong d6: Z = 1, néu khu vuc béan 1 thanh phé, Z = 0, néu khu vuc
ban la ndng thén:

Y X1 | X2 |z |vY X1 [ X2 |z
14 |5 14 |0 |15 |5 |12 |1
14 |6 15 |1 |15 |5 |13 |1
13 |6 13 |0 |16 |4 |17 |1
12 |7 14 |1 |16 |4 |10 |0
12 |7 12 |0 |17 |3 |16 |1
15 |5 16 |1 |17 |4 |11 |1
16 |4 15 |0 |18 |4 |16 |0
12 |7 18 |1 |18 |3 |15 |1
10 |8 16 |0 |19 |3 |13 |0
11 |8 20 |1 |20 |2 |14 |1
Bang 6.14
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* Hoi quy Y theo X1, X2, Z theo md hinh: ¥ = ay + a,X; + a,X, + a3.Z + U,
ta co bang két qua:

Dependent Variable: Y
Method: Least Squares

Variable Coefficient  Std. Error t-Statistic Prob.

C 22.39719 0.962214 23.27674 0.0000

X1 -1.541265 0.095086 -16.20923 0.0000

X2 0.018480 0.072000 0.256667 0.8007

Z 0.068620 0.329596 0.208193 0.8377

R-squared 0.948921 Mean dependent var 15.00000
Bang 6.15

Tir bang trén, nhan thay h¢ sé hoi quy udc lugng ciia X2 va Z khac khong khong c6 y
nghia. D€ c¢o co so két luan cé nén dé lai hai bien X2 va Z trong mé hinh hay khong, ta
thyc hién kiém dinh gia thuyét: Hy: a, = a3 = 0.

- Str dung kiém dinh Wald, Eviews cho ta két qua:

Wald Test:

Equation: EQO1

Test Statistic Value df Probability
F-statistic 0.082219 (2, 16) 0.9215
Chi-square 0.164439 2 0.9211

Null Hypothesis: C(3)=C(4)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(3) 0.018480 0.072000
C(4) 0.068620 0.329596

Restrictions are linear in coefficients.

Bang 6.16

Theo d6 théng ké F ¢6: p — value = 0,9215 > 0,05, nén ta chap nhan gia thuyét Ho, va cho
rang: ca hai bién: X2 va Z déu khong can thiét dua vao moé hinh.

- Sir dung kiém dinh ty s6 hop ly, Eviews cho két qua:
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Redundant Variables Test
Equation: EQO1
Specification: Y C X1 X2 Z
Redundant Variables: X2 Z

Value df Probability
F-statistic 0.082219 (2, 16) 0.9215
Likelihood ratio 0.204499 2 0.9028
F-test summary:

Mean

Sum of Sq. df Squares
Test SSR 0.075595 2 0.037797
Restricted SSR 7.431034 18 0.412835
Unrestricted SSR 7.355440 16 0.459715
Unrestricted SSR 7.355440 16 0.459715
LR test summary:

Value df
Restricted LogL -18.47810 18
Unrestricted LoglL -18.37585 16

Restricted Test Equation:
Dependent Variable: Y
Method: Least Squares
Date: 08/16/13 Time: 22:48
Sample: 1 20

Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 22.67241  0.445632 50.87697 0.0000
X1 -1.534483 0.084367 -18.18811 0.0000
R-squared 0.948396 Mean dependent var 15.00000
Adjusted R-squared 0.945529 S.D. dependent var 2.752989
S.E. of regression 0.642523 Akaike info criterion 2.047810
Sum squared resid 7.431034 Schwarz criterion 2.147383
Log likelihood -18.47810 Hannan-Quinn criter. 2.067248
F-statistic 330.8074 Durbin-Watson stat 1.808905
Prob(F-statistic) 0.000000

Bang 6.17

Theo do, p — value céc thong ké F va ty s hop 1y déu I6n hon 0,05 nén ta chip nhan gia
thuyét Ho, va cho rang: ca hai bién: X2 va Z déu khéng can thiét dua vao mé hinh.

Luru y: Trong kiém dinh Likelihood ratio, nira cudi bang két qua, Eviews da cung cap ca
ket qua hoi quy sau khi da loai c&c bién khdng can thiét.
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6.3. Ung dung hdi quy trong phan tich, dw béo.

Trong muc nay, ta dé cap dén van dé du bao théng qua md hinh kinh té luong. Nhu da
chi ra, mdi quan hé giita bién phu thudc va céc bién giai thich 1a quan hé phu thudc théng
ké: Ung voi mdi gia tri cua bién giai thich, ¢ thé c6 nhiéu gié tri caa bién phu thudc ma
nguoi ta goi 1a nhitng gié tri c& biét. Tuy nhién trong thuc té, nguoi ta thuong quan tam
dén gié tri trung binh caa nhirng gia tri ca biét, 6 chinh 1a gia tri trung binh c6 diéu kién
cua bién phu thudc véi diéu kién cho trudc gia tri caa bién giai thich. Trong phan nay ta
s& dé cap hai loai dy bao: Du bao gia tri ca biét va du béo gié tri trung binh, véi hai
phuong phap: du bao diém va dyu béo khoang (hay udc luong diém va udc lugng khoang
tin cay).

6.3.1. Dy bao véi md hinh hai bién ’
Gia str md hinh hoi quy hai bién sau day da duoc xac dinh la phu hop tot:

EX|IX)=a+b.X

PRF:
{Y=a+b.X+U

;. SRF: {
Y

Bay gio ta st dung mo hinh nay dé du bao gié tri trung binh co diéu kién E(Y|X) va gia
tri ca biét cua Y khi cho bién giai thich X nhan gia tri x,.

6.3.1.1. Dw bao diém (Point Prediction)
Tru6c hét can luu ¥ rang: cdc hé sb hoi quy wée lwong @, b phu thuoc vao mau nén
ching la cac dai lvgng ngau nhién ma tng véi mot mau cu thé chang cé gia tri xac dinh.
Vi thé khi thay X = x, vao SRF, ta nhan duoc:

Yo=a+b.x,
la mot dai lugng ngdu nhién (do @, b 1a cac dai luong ngau nhién). Theo dinh Iy Gauss —
Markov, ¥, 13 udc luong tuyén tinh khong chéch tét nhat caa E(Y|X = x,). Vi vay ta
dung ¥, dé uéc luong diém cho ca gia tri trung binh va gié tri c& biét cua bién phu thudc
Yy,
Ciing can luu y rang Y, 1a nhing gié tri cta bién phu thudc Y tng véi X = x, (Quan h¢
gitta Y va X 1a quan hé phu thudc théng ké), vay nén Y, ciing la mt bién ngau nhién ma
ky vong E(Y,,) = E(Y|X = xo).

6.3.1.2. Dw bao khoang (Interval Prediction)
Véi diéu kien nhiéu U~N(0; ¢2) thi ¥y = @ + b. x, c6 phan phdi chuan, vai:
Ky vong:
EYy =E(@+b.xg) =a+b.xo = E(Y|X = x;)
va phuong sai:
var(fy) = 0% {2 + £} (6.12)

n  nS2(X)

Nguoi ta chi ra duoc rang :

<126>



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

—E(Y|X = x,)

. - ) se(Yo)
la bién ngau nhién co6 phan phoi Student vai (n — 2) bac tu do

a. Dw bao khodng cho gia tri trung binh E(Y|X = x):
Véi do tin cay y = 1 — «, khoang tin cay cho gia tri trung binh E(Y|X = x,) la:

(f’o t_ 2( ) se(Yy); Yo + tae 2( ) se(YO)) (6.13)

b. Dur bao khodng cho gia trj ca bigt Y, :

Khi dung ¥, dé du bao cho Y, thi sai s du béo la: U, = Y, — ¥, 1a mot dai luong ngau
nhién. Nguoi ta chi ra duoc rang:

var(Uy) = var(?o) + 0?2,

va dai luong: t = ( 5

Vi thé: Vi d6 tin cay y = 1 — a, khoang tin cay cho gia tr; ca b|¢t cua bién phu thudc la:

(170 —th_ ( ) se(UO) Yo+t 2( ) se(UO)) (6.14)

Nhan xét: Do: var(U,) = var(¥,) + 02 > var(¥,), nén khoang tin cay cho gia tri ca
biét s€ rong hon va bao ham ca khoang dy bao cho gié tri trung binh.

Cha y: Dé tién hanh du béo, ta ¢ thé chay trén phan mém Eviews dé nhan duoc két qua.
Tuy nhién, néu truong hop khong chay trén Eviews hay cac phan mém khac, ta tién hanh
tinh toén tryc tiép nhu sau:

- V6i md hinh SRF d co, thay X := x,, tim dwoc dw bao diém Y.

- Tinh gia tri:
se(%,) = Jvar(%,) = &. (222_()% (6.15)
se(0,) = Jvﬁr(Uo)z \/v’a\r(?o)+62 (6.16)

- Trabang tim t,,_, (%)
- Suy ra khoang tin cy can tim.

Vi dy 6.3: Y 1a GDP binh quan cua Viét Nam tir 1998 — 2006 c6 sb liéu nhu sau:

Nam | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Y 360 374 401 413 440 489 553 618 655

a/ Thiét 1ap SRF u6c luong cho md hinh: Y = a + bT + U
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trong d6 T 1 bién xu thé (T = 1, ang véi nam 1998, T = 2, g v&i nam 1999,..., T =9,
ung voi nam 2006)
b/ Str dung mé hinh dugc thiét lap dé:
- Du bao GDP cho nam 2007.
- Du bao khoang cho gia tri ca biét va cho gié tri trung binh cia GDP nam 2007 véi d6
tin cay 95%.
Giai:
= Néu khong st dung Eviews, tinh truc tiép, ta c6:

b =382; 4 =287,1111;RSS = 5458,489; 6 = 27,92462; R? = 0,941315;

T =5; S2(T) = 6,66667

a/ SRF nhan duoc: ¥ = 287,1111 + 38,2.T
b/ Thay T = 10, tinh dugc:
b1- Dy bao GDP cho nam 2007 la: 170 = 287,1111 4+ 38,2 * 10 = 669,1111
b2- Tinh:

se(fo) = [var(%o) = 6. |5+ 522 = 90,60570;

se(U,) = |var(¥,) + 6% = 94,81127

-Véidotincay:y =1—a =095 a=0,05; t,_ 2( )—t7(0025) = 2,365
- Suy ra khoang du bao cho gia tri trung binh cuia GDP nam 2007 1a:

a
(YO — ths ( )-52(%0); Yo+ taosy ( ). se(Y0)> = (454,82862; 883,33936)
- Suy ra khoang du bao cho gia tri ca biét cia GDP nam 2007 la:

<1?0—t ( ).52(00); T + tu- 2( ). Se(UO)> = (444,88245;893,33975)

6.3.2. Dy bao véi mo hinh nhiéu bién

Xét md hinh hoi quy nhiéu bién (k bién) dang ma tran:
PRF ngau nhién : Y= X.a + U;

SRF ngau nhién : Y= X.a + U

6.3.2.1. Dw bdo diém:
Cho cac bién giai thich X = (X1, Xa,..., Xk-1) nhan gié tri: (X10, X20,..., Xk-1,0),
ky higu: X° = (1, X1, X20, - ,X(k_l),O)T, khi d6 dya vao SRF, ta nhan dugc:
7= x"".a (6.17)
1a wéc luong diém tuyén tinh, khong chéch tét nhat cho gia tri trung binh c6 diéu kién:
E(Y|X = X°) va cho céc gia tri ca biét Yo (la cac gia tri cia Y (ng véi X = X©).
¥, 1a du bao diém.

6.3.2.2. Dw bao khodng:
Tuong tu nhu trong mo hinh hai bién, véi do tincay y = 1 — «, ta co:
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a. Dw bao khodng cho gia tri trung binh E(Y|X = X):
(?0 - tn—k (%) Q(?O)’ ?0 + tn—k (%) Q(?O)> (618)

(Trong d6: se(Y,) = [var(Y,) = /62 (XO)T.(XT.X)"1.X°)

b. Dir bao khodng cho cac gia tri ca biét Y yo:

(% = tue (£)-52(T0): o+ tase (£).-52(00)) (6.19)

(Trong d6: 58(U,) = [var(U,) = /62 [(XO)T.(XT.X)"1. X%+ 1])

Cha y: Bé tim céc khoang du béo (6.18), (6.19), ndi chung ta phai chay trén phan mém
ing dung, nhu Eviews. Néu tinh truc tiép cd su két hop vai bang hoi quy, ta can phai tinh
toan kha phuc tap, trong d6 can tim ma tran nghich dao: (X7.X)~*(véi md hinh gom k
bién thi X7. X 1a nhan 2 ma tran vudng cap k).

6.3.3. Panh gia d¢ chinh xac caua dw béo

6.3.3.1. Mdu khéi dgng va mdu kiém tra:

Mot mé hinh tét phai 1a mot mé hinh ¢6 kha ning dy bao véi d6 chinh xéc cao. Pé danh
gia mirc do chinh xac vé dy bao ciia mé hinh doi hoi phai ¢ céc sé liéu theo hai hudng:
hoic dua thém s6 liéu méi qua diéu tra diéu tra bo sung dé 1am mau kiém tra; hodc phan
chia mau hién c6 thanh hai mau con, mau con tht nhat dung dé ude lwong md hinh hoi
quy — goi la mau khai dong (initialization set), mau con thir hai — goi 1a mau kiém tra
(test set), dung dé kiém tra d6 chinh xac cua cac gia tri dy bao tir md hinh hdi quy c6
dugc nhd mau khai dong. Viéc tach mau phai dam bao: mot mat khong 1am thay doi
nhiéu dén két qua hdi quy dua trén mau khoi dong, mit khac ¢ du sé quan sat cho mau
kiém tra dé danh gia duoc kha nang dy bao cia mé hinh.

6.3.3.2. Tiéu chudn ddnh gid mirc dé chinh xac cia dw bao

Gia st mau kiém tra co kich thugc m. Ki hiéu:

Y;: 1a gid tri quan sat cua bién phu thuoc Y

¥;: 1a gié tri dy bao diém caa md hinh hdi quy

U; = Y; — ¥;: 1 sai s6 cua du bao

Viéc danh gia kha nang dy bao cia mod hinh phai dya trén cac sai s6 dy bao trong mau
kiém tra chtr khdng phai trén mau khoi dong (vi khi xay dung m6 hinh wéc luong SRF,
phuong phap OLS da cuc tiéu tong binh phuong cac phan du trong mau khoi dong). Piéu
dang quan tam 13 két qua udc lugng con phi hop vai cac quan sat ngoai mau khoi dong
hay khdng?

Nguoi ta dua ra cac tiéu chuan do luong théng ké sau day:
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« ME = %.Zﬁl U;: Sai s6 trung binh (mean error): Cho biét ¢6 hay khéng khuynh huéng
du bao thd'p hon (ME > 0) hay cao hon (ME < 0)gia tri thuc té.
e MAE = — Z 1|U | Sai s6 tuyét d6i trung binh (mean absolute error)

« MSE = —.Y™ . U?: Sai s6 binh phuong trung binh (mean squared error): c6 tac dung

phong dal cac sai s6 du béo c6 tri tuyét dbi 16n, do d6 chu trong tdi cac quan sat dac biét
(vuot troi) trong mau, tuy nhién n6 khong cung don vi do ctia cac quan sat.

« RMSE = +/MSE: Cian béc hai cia sai s6 binh phuong trung binh (root mean squared
error): n6 cung don vi do v&i cac quan sat, nén cd thé sir dung RMSE dé thay thé cho
MSE khi so sanh mae do chinh Xac.

Nhgn xét: Cac chi sé: ME, MAE, MSE, RMSE déu phu thudc vao don vi do cua bién
quan sat, nén khi dung ching dé danh gid, so sanh mirc d6 chinh xac cua du bao céan luu
y dieéu nay.

« PE; = (%) 100%: Sai s6 phan tram (twong d6i) PE (percentage error)

* MPE = —Z " PE;: Sai s6 phan trim trung binh (mean percentage error)

. MAPE—— m |PE;|: Sai s6 phan trim tuyét d6i trung binh (mean absolute
percentage error)

Zm (Y Yl)

«TIC = : Hé s bat dang thic Theil (Theil Inequality Coefficient),

szm YZ m Yiz
danh gia mc sai Icch giira gia tri du bao diém véi gia tri thyc té quan sat. 0 < TIC < 1;
TIC cang gan 0 thi duw bdo diém cang chinh xac. Khi TIC = 0 thi ham hai quy du bao
chinh xac hoan toan.

(7-7)°
—Z:nl( i~Yp?
cac gia tri du b&o so véi trung binh céc gié tri thuc té quan sat.

Y = %Z{Zl Y; : gié tri trung binh cta céc quan sat thuc té trong mau kiém tra;

» Ty I¢ chéch: (Bias Proportion): Panh gia sy khac biét cua trung binh

Y ==Y™ ¥, :gidtri trung binh cua cac du bao didm trong mau kiém tra)

m
2
. 1A . Sp—Sy)
* Ty 1é phwong sai: (Y—A
yiep g %Zﬁl(yi_yi)z
muc d6 bién thién cua cac gia tri du bao so vai mie do bien thién caa cac gia tri thuc té
quan sat.

(Variance Proportion): Panh gia sy khéac biét vé

~ =\ 2 2 ., . , ~ .2
(Sy = \/i ﬁl(Yi - Y) la @6 léch chuan cua cac gia tri du bao trong mau kiém tra;

m

Sy = \/%Z;’;I(Yi — ¥)2 1a do léch chuan cua cac gia tri thuc té quan sat trong mau kiém
tra)
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(1 Rpy)-Sg-Sy
Z:”l(Yl Y;)?
Danh gia su khac biét vé mac do bién thién cua cc gia tri du béo so véi mic d6 bién
thién cua céc gia tri thuc té quan sat.
_ 2(Pi-7)(vi-7)
(Ryy

JE 57 g
thuc té trong mau kiém tra)

* Ty Ié hiép phwong sai: (Covariance Proportion):

: 1a hé s twong quan gitra c4c gia trj du bao va céc gié tri

Cha y:

1.Céthéchira hé thrc:

=~ —

— 2
—Z(Y ) = (7 =7) +(Sp = Sy)? + 2(1 — Ryy). 3.5y
H¢ thirc trén cho thay
Ty Ié chéch + Ty |1€ phwong sai + Ty I¢ hiép phwong sai = 1

Do d6 néu dy béo la tot thi ty 1é chéch va ty I¢ phuong sai ¢ xu hugng nho, nén phan Ion
sai so trong du bao s& nam trong ty I hi¢p phuong sai la phan do Iuong the hién tinh chat
khong co6 quy luat (khdng hé thong).

2. Viéc phan tich doc lap cac gia tri cia cac chi sb: ME, MAE, MSE, RMSE it c6 y
nghia. Nguoi ta thuong ding cac chi s nay dé di chiéu, so sanh giita cac mo hinh hoi
quy c6 cung dang bién phu thuéc va cing ¢ mau. Céc chi sé: PE, MPE,TIC, Ty Ié
chéch, Ty Ié phuong sai, Ty 1& hiép phuong sai c6 thé dugc sir dung dé phan tich, danh
gia kha ning dy b4o cia mot mé hinh. Dé lya chon duoc md hinh c6 kha ning du bao tét
nhét, nguoi ta ¢ thé so sanh cac tiéu chuan do ludng théng ké giira cac md hinh hdi quy.

3. Néu muc dich du bao 1a dé kiém tra kha nang du bao cia mé hinh thi gia tri cua céc
bién giai thich duoc sir dung dé du bao duoc lay tir trong miu kiém tra. Ung dung cua
phan tich hdi quy la st dung mé hinh hdi quy dé du béo cho bién phu thudc — du bao
ngoai pham vi mau phan tich.

Sau khi dy bao trong mau nham danh gia kha ning dy bao chinh xac cua mo hinh, thi mo
hinh hoi quy co thé duoc sir dung dé dy bao ngoai mau. Ddi vai du béo ‘ngoai mau, nguoi
ta thudng tién hanh dy béo khoang. Sai s6 cua dy bao s& cang nhé néu gla tri caa bién
giai thich dung dé dy bdo nim trong khoang bién thién caa mau va cang gan véi gia tri
trung binh mau.

Vi du 6.4: S6 liéu vé doanh thu Y, chi phi quang cdo X1, tién luong caa nhan vién tiép thi
X2, cia mot s6 nhan vién duoc cho trong bang dudi dy. Yéu cau:

a. Chay hoi quy SRF tuyén tinh cua Y theo X1, X2.

b. Dung md hinh SRF nhan dwoc & a/ dé tim khoang du béo gié tri trung binh va gié tri ca
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biét cua Y khi X1 =20, X2 =16, vdi do tin cay 95%.

Y X1 X2 Y X1 X2
127 18 10 161 25 14
140 25 11 128 16 12
106 19 6 139 17 12
163 24 16 144 23 12
102 15 7 159 22 14
180 26 17 138 15 15

a. Chay hoi quy SRF tuyén tinh cua Y theo X1, X2
b. Dung m6 hinh SRF nhan dugc ¢ a/ dé tim khoang du bao gié tri trung binh va gia tri ca
biét cua Y khi X1 =20, X2 =16, vdi do tin cay 95%.

Giai:
a. Tir mau diéu tra, ta nhan dugc két qua hoi quy:
Dependent Variable: Y

Method: Least Squares
Included observations: 12

Variable Coefficient  Std. Error t-Statistic Prob.

C 34.69682 6.811656 5.093742 0.0007
X1 2.185409  0.357924 6.105796 0.0002
X2 5.035705  0.447043 11.26448 0.0000
R-squared 0.970799 Mean dependent var 140.5833
Adjusted R-squared 0.964310 S.D. dependent var 23.08269

b. Nhap thém sé liéu X1 = 20, X2 = 16 vao bang Group dé du béo, ta co:

* P thi du bao va céc chi s6 danh gia
200

Forecast: YDB

Actual: Y

Forecast sample: 1 13

Included observations: 12

Root Mean Squared Error  3.776520

Mean Absolute Error 3.183247

Mean Abs. Percent Error  2.203199

Theil Inequality Coefficient 0.013271
Bias Proportion 0.000000
Variance Proportion 0.007409
Covariance Proportion  0.992591

180

160

140

120

100

80 T T T T T T T T T T T T

\ —— YDB - +2S.E. \
* Tién hanh thu tuc tim khoang du bao trén Eviews, nhan duoc:
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obs CANDUOICB CANDUOITB CANTRENCB CANTRENTB
1 113.9063 120.8385 134.8762 127.9439
2 133.5539 139.4829 155.8958 149.9667
3 94.65425 99.99596 118.2134 112.8717
4 156.8521 163.1623 178.5837 172.2735
5 91.32833 97.01495 114.1275 108.4408
6 165.7874 171.5372 188.4615 182.7117
7 149.0605 155.5063 170.6033 164.1575
8 119.2447 125.5810 140.9389 134.6026
9 121.6633 128.3602 142.8912 136.1942
11 142.8728 149.9730 163.6786 156.5784
12 130.9746 136.1126 155.0524 149.9144
13 147.9391 154.0258 170.0135 163.9267

Vay khoang du bao gié tri trung binh va gia tri cd biét cua Y la:
CANDUOITB  CANTRENTB CANDUOICABIET ~ CANTRENCABIET
154.0258 163.9267 147.9391 170.0135

Vi du 6.5: Sur dung s liéu va két qua hoi quy trong 1/,vi du 3.4 ciia chuwong 3, tién hanh
du béo khoang cho gia tri trung binh, gia tri ca biét vé luong hang ban duoc khi gia ban 1a
7 ngan dong/kg, chi phi quang céo 1a 9 triéu dong/thang vai do tin cay 95%, co két qua
dugc in dam & dong cudi cung cua bang:

obs CANDUOICABIET CANTRENCABIET =~ CANDUOITRUNGBINH CANTRENTRUNGBINH

1 18.64852 21.45079 19.30068 20.79864
2 17.66743 20.28501 18.41878 19.53366
3 17.01769 19.56326 17.82381 18.75714
4 15.91724 18.39805 16.78833 17.52696
5 15.24851 17.69529 16.16453 16.77927
6 16.32315 18.82582 17.16996 17.97901
7 15.63494 18.14254 16.47666 17.30081
8 14.88055 17.36183 15.75106 16.49132
9 13.94606 16.41835 14.82746 15.53695
10 13.09244 15.60241 13.93176 14.76310
11 13.03281 15.49845 13.92264 14.60862
12 12.23338 14.71796 13.10006 13.85128
13 11.73798 14.20041 12.63201 13.30638
14 11.28785 13.81686 12.10877 12.99594
15 10.46554 13.01443 11.26882 12.21115
16 13.06036 15.51571 13.96403 14.61204
17 14.61572 17.14934 15.43241 16.33264
18 11.00577 13.51631 11.84450 12.67758
19 9.481321 12.07586 10.24877 11.30841
20 9.324743 12.12932 9.975893 11.47817
21 11.73978 14.49885 12.41156 13.82707
Bang 3.11

<133 >



B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

Bai tap.

1. S6 ligu vé doanh thu Y (triéu dong/thang), chi phi quang céo X; (triéu dong/thang) va
tien lvong Xo (tri¢u dong/thang) cua nhan vién tiép thi cua 12 cong ty tu nhan dugc cho
bai bang sau:

Y X1 X2 Y X1 X2 Y X1 X2
158 | 18 11 130 15 9 158 16 12
176 | 23 14 195 24 17 173 21 14
142 | 18 10 180 23 15 188 22 15
180 | 22 16 167 15 11 157 14 13

a. Gia sir tvong quan gitra Y voi X1 va Xz ¢6 thé biéu dién bai ham hoi quy

tuyén tinh. Hay udc luong ham nay.

b. Vi mirc ¥ nghia 5%, hiy kiém dinh gia thuyét vé hé sé hdi quy cua X1 va Xz trong mo
hinh hdi quy tong thé bang 0. Cho biét y nghia cua két qua kiém dinh.

c¢. Hay udc lugng cadc mé hinh sau:

DYi=a+aXy; +U;;

(2)Y; =D+ b1 Xy + U;;

@)Y =y +vi Xy + v X0 + Up;

B Y, =6+ 86Xy + 6:X1:(—1) + 83X5; + Uy

d. Pé du bao lugng hang ban duoc thi trong cic mé hinh uéc luong cho 4 md hinh trén,
nén chon mé hinh nao? Vi sao?

e. Tir mo hinh da dugc lya chon & d/ hdy du bao doanh thu binh quan ctia mét cong ty tu
nhan vai do tin cay 95%.

2. Mot nha phan tich cong nghiép dién anh mubn wdc luong doanh thu (Y) cia mot bo
phim duoc phat hanh d6i vai cac bién Ia: chi phi san xuat phim X1, chi phi quang cao X2
(c4c bién nay cung don vi tién t&) va bién Z xac dinh nhu sau: Z = 1, néu bo phim da
duogc gisi thigu it nhat trén mot tap chi truéc khi phat hanh; Z = 0, néu nguoc lai.Nha
phén tich nay da thu duoc théng tin trén qua mau ngau nhién gom 20 bo phim da phat
hanh trong vong 6 ndm nhu sau:

B6 phim Y X1 X2 Z BG phim Y X1 X2 z
1 27 4.0 1 0 11 48 10.7 1 1
2 36 6.1 3 1 12 82 11.0 15 1
3 51 5.5 6 1 13 25 35 4 0
4 20 3.3 1 0 14 50 6.9 10 0
5 75 12.5 11 1 15 58 7.8 9 1
6 62 9.7 8 1 16 62 10 10 0
7 15 2.5 5 0 17 30 5.0 1 1
8 45 10.8 5 0 18 37 7.5 5 0
9 50 8.4 3 1 19 45 6.4 7 1

10 35 6.6 2 0 20 73 10.0 12 1
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a. Hay udc lugng mo hinh hdi quy: Y =a +b.X1 +¢.X2 + e.Z + U qua s ligu ndi trén.
b. Cho nhan xét tir cac hé sé hoi quy wdce luong. Viéc gioi thigu trén tap chi c6 y nghia
d/v doanh thu hay khdng? Hay kiém dinh diéu nay.
¢. Chay héi quy udce lwong cho mé hinh:

Y =0a¢+a;InX1+ ay,InX2+a3Z +V
c. Hay tim cac dic trung théng ké va ma tran twong quan mau cia véc to quan sat (Y, X1,
X2).
d. Kiém tra céc van dé da cong tuyén, phuong sai nhidu thay ddi, ty twong quan va khic
phuc néu c6 trong cac md hinh SRF duoc thiét lap.
e. Trong hai mé hinh trén, ban chon mé hinh nao, tai sao?
h. Sir dung mé hinh di chon dé du béo khoang cho gi4 tri ca biét va gia tri trung binh cua
doanh thu caa bo phim, néu chi phi san xuat la 10, chi phi quang céo 1a 6 va duoc gidi
thiéu it nhat trén mot tap chi trudc khi phéat hanh.

3. Chi tiéu Y (ty d6, nam 1982) cho nhap khau hang hoéa va thu nhap ca nhan X (ty do,
nam 1982) sau thué & My tir 1970 -1987 nhu sau:

Nam X Y Nam X Y Nam X Y

1970 1668.1 150.9 1976 2001.0 229.3 1982 2261.5 249.5
1971 1728.4 166.2 1977 2066.6 259.4 1983 2331.9 282.2
1972 1797.4 190.7 1978 2167.4 274.1 1984 2469.8 351.1
1973 1916.3 218.2 1979 2112.6 277.9 1985 2542.8 367.9
1974 1896.6 211.8 1980 2214.3 253.6 1986 2640.9 412.3
1975 1931.7 187.9 1981 2248.6 258.7 1987 2686.3 439.0

a/ Binh mau tir 1970 — 1983 (mau khoi dong) chay hdi quy dé ude luong cho mé hinh:
Y=a+h X+U.

b/ Dung SRF nhan dugc & trén dé dy bao diém va du bao khoang véi do tin cay 95% cho
gia tri trung binh ca gi4 tri ca biét caa chi tiéu cho nhap khau hang héa ¢ My trong céc
nam 1984, 1985, 1986, 1987. Trinh bay db thi dy bao cling cac chi s6 danh gia tinh chinh
Xac cua du bao.

4. Véi bang sé liéu cua bai tap 3, c6 cac két qua hoi quy sau:

a/

{ Y = —284,1252 + 0,255801. X

R? =0,925020; R? = 0,920334; AIC = 9,200923; L = —80,80831; SC = 9,299853
b/

{ Y = —-807,4096 + 0,582688.X — 18,86305.T

R%2 =0,960638; R? = 0,955390; AIC = 8,667607; L = —75,00847; SC = 8,816003
c/
{ Y = —3892,362 + 542,5807. InX

R? = 0,900890; R? = 0,894695; AIC = 9,479943; L = —83,31948; SC = 9,578873

Hay dung cac tiéu chuan : R?, R?, Akaike, Schwarz, Log likelihood dé phan tich va lya
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chon m6 hinh thich hop.

5. V&i bang sb liéu cua bai tap 3, c6 cac két qua hoi quy sau:
a/
{ InY = 3,510084 + 0,000945. X

R? = 0,942158; R? = 0,938543; AIC = —2,279745; L = 22,51770; SC = —2,180814
b/
{ [nY = —9,993454 + 2,026996. InX

R? = 0,934163; R? = 0,935361; AIC = —2,229269; L = 22,06342; SC = —2,130339
c/

{ InY = —26,12156 + 4,203836.InX — 0,058280.T

R? = 0,958494; R* = 0,952959; AIC = —2,500506; L = 25,50455;SC = —2,35211
Hay dung cac tiéu chuan : R?, R?, Akaike, Schwarz, Log likelihood dé phan tich va lya
chon m6 hinh thich hop.

6. Hay dung céc tiéu chuan : R?, R?, Akaike, Schwarz, Log likelihood dé phan tich va
lwa chon mo hinh thich hop trong cac bai tap 4, 5. Dya vao md hinh da lua chon, hdy du
béo chi tiéu cho nhap khau hang hoa trong nam 1988, néu nam nay thu nhap cé nhéan la
2670,5.

7. Tong san lwong Y (triéu USD), ngay lao dong X (triéu ngy) va luong von K(triéu
USD) cua khu vuc néng nghiép & mét quoc gia trong giai doan 1958-1972 ¢6 dir liéu sau:

Nam Y X K Nam Y X K
1958 16807.7 275.5 17803.7 1966 27403.0 307.5 24939.0
1959 17711.3 274.4 18096.8 1967 28628.7 303.7 26713.7
1960 20471.2 269.7 18271.8 1968 29904.5 304.7 29957.8
1961 21032.9 267.0 19167.3 1969 28508.2 298.6 31585.9
1962 21406.0 267.8 19647.6 1970 29305.5 295.5 33474.5
1963 22531.6 275.0 20803.5 1971 30821.5 299.0 34821.8
1964 24806.3 283.0 22076.6 1972 31535.8 288.1 41794.3
1965 26465.8 300.7 23445.2

a/ Chay hdi quy uéc lwong chomé hinh: Y = a + bX + c.K + U

b/ Kiém dinh xem m hinh SRF & a/ c6 Xy ra van dé da cong tuyén, phuong sai nhiéu
thay d6i, tu trong quan cua nhiéu hay khdng. Néu cd, hay tim cach khic phuc.

¢/ Kiém tra xem md hinh SRF & a/ ¢6 bi bo s6t bién hay thira bién khong.

8. Vi bang s6 liéu o bai 7:

a/ Chay hdi quy u6c luong cho mé hinh: InY = a + binX + c.InK +V

b/ Kiém dinh xem mé hinh SRF ¢ a/ c6 xay ra van dé da cong tuyén phuong sai nhiéu
thay di, tu tuong quan ctia nhidu hay khéng. Néu cd, hdy tim cach khic phuc.

¢/ Kiém tra xem mo hinh SRF & a/ ¢6 bi bo s6t bién hay thira bién khong.
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9. Véi cac mo hinh.ySRF & phan a/ cua bai tap 7, 8, ban chon md hinh‘nao? Vé&i md h‘mh
duoc chon, héy Kiém dvjnh xem moé hinh nay cg xay ra cac van dé: DPa cong tuyen,
Phuong sai nhiu thay doi, Tu twong quan ctia nhieu. Néu ¢, hdy tim cach khac phuc.

10. V6i bang s ligu bai tap 7: ‘
a/ Binh mau 1958-1967 (mau khoi dong), chay hoi quy ude lwong cho mo hinh:
Y=a+bX+cK+U
b/ Dung SRF & phén a/ dé dy bao diém va dy bao khoang voi do tin cay 95% cho gia tri
trung binh ca gia tri ca biét cta tong san lwong cac nam 1968, 1969, 1970, 1971, 1972.
¢/ Trinh bay do thi dy bao cung cac chi s6 danh gia tinh chinh xac cta dy bao ¢ b/
11. V6i bang s ligu bai tap 7: ‘
a/ Binh mau 1958-1967 (mau khoi dong), chay hoi quy ude Iwong cho mo hinh:
InY =a+b.nX+c.InK+U
b/ Ding SRF & phan a/ dé du bao diém va du bao khoang voi do tin cay 95% cho gié tri

trung binh ca gia tri ca biét cua tong san lwong cac nam 1968, 1969, 1970, 1971, 1972.
¢/ Trinh bay do thi dy bao cung céac chi s6 danh gia tinh chinh xac cta dy bao ¢ b/

12. C6 cac gia tri quan sat vé thu nhap Y (USD/nguoi), ty I€ lao dong ndng nghiép X (%)
va Z 13 s6 nam trung binh dugc dao tao ddi véi nhitng nguoi trén 25 tudi nhu sau:

Y X Zz Y X Zz Y X Zz
7 9 8 12 4 14 10 7 11
8 10 12 9 5 9 11 4 14
9 8 10 8 5 10 9 9 12
8 7 9 9 6 12 10 5 10
10 10 11 10 8 13 11 8 11

a/ Chay hdi quy uéc lwong cac mé hinh sau:

(1) Y=ay+a,.X+a,.Z

(1) 7 =by+b.X

1) Y=ay+a,.Z

b/ Bé du bao, nén chon mé hinh nao trong 3 mé hinh trén, tai sao?

¢/ Tir m6 hinh SRF da dugc chon ¢ b/, hay tim cac du béo diém va vé d6 thi Line Graph
dé so sanh cac gia tri du bao diém véi gia tri thuc té va néu nhan xét.

d/ Dung mé hinh SRF & ¢/ & dy bao khoang cho gid trj trung binh va gia tri ca biét cua
thu nhap véi do tin cay 95% khi ty ¢ lao dong ndng nghiép 1a 11 va s6 niam trung binh
duoc dao tao la 13 nam.
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Chwong phu luc. - o )
~ MOQT SO VAN BE CAN THIET i )
TRONG LY THUYET XAC SUAT VA THONG KE TOAN

Chwrong ndy nhdc lai va nhan manh téi mét sé khai niém va cdc bai todn co ban cua Ly
thuyét x4c sudt va thong ké toan sé duwoc sir dung trong Kinh té liong nhu: Cdc khdi
niém vé wéc lirong va bai todn wéc lwong tham an; cac khai niém vé kiém dinh gia thuyét
thong ké va bai toan kiém dinh gia thuyét thong ké; khai niém vé ky vong c6 diéu kién va
ham hai quy.

Vian dé 1. Bai toan wée lwgng tham an

1. it van dé o , o

Gia str 6 la mot gié tri chan thuc(mot hang s6 nao do) ma ta chua bi€t, nhung can biét
ma lai khdng thé biét duoc chinh xac. Khi d6 ta phai tim mot dai luong 8 dé xap xi cho
6, ta n6i H 1a mot ude luong cho 6. Vay tim wdc luong & nhu thé ndo? RO rang yéu cau
trong moi truong hop la ude lugng phai phu hop véi vai tro va y nghia cta 6 cling nhu
nhiitng thong tin c6 dugc vé 6.

NOi chung 6 gan lién voi mot bién quan sat nao d6 ma né dong vai tro 1a mot tham sé
cua phan phdi xac suat. Vi thé 8 duoc goi 1a tham an.

2. Phuwong phép chung giai quyét van dé

Trudc hét ta can phai ¢ théng tin vé 6, do d6 ta can chi ra bién quan sat, ta ky hiéu 1a
X, ¢6 lién quan dén 6 ma trong d6 O dong vai tro 1a tham sé ciia phan phdi xéac suat. Viéc
ldy thdng tin & day c6 nghia 14 1ap mau ngau nhién diéu tra vé bién quan sat X, nhitng
thong tin nay ciing 1a nhitng théng tin vé 6. Trén mau ta co dai luong lugng 8 twong Gng
Vi 6 (theo nghia: Vai trd cia 8 trén mau twong tu nhu vai tro cua 0 d6i véi bién quan sét
X). Ta dung dai luong 8 dé wdc luong cho 6.

Cha y: Udc luong 8 phu thugc vao mau: 8 = 8(X,, X,, ..., X,) nén nd 1a bién ngau nhién
phu thudc ¢ mau n.

3. Uéc lwgng khong chéch va wée lwong virng
Nguoi ta thuong quan tdm téi nhiing tinh chét tét sau day, néu c6, cia mot udc luong:

a/ Tinh khong chéch:
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Uéc heong 0 dwoc goi la wée hrong khong chéch cho 6 néu: EG = 6
- Tinh khdng chéch caa wdce lugng 8 duoc hiéu 1a: mic du 8 thay ddi gia tri tiy theo mau,
nhung trung binh cua cac gia tri nay van 12 6.

b/ Tinh ving:
Udc lwong @ duot goi la wée heong vieng cho 6 néu:

Ve >0, limP(|9—9| <£) =1
n—o0o

A 1 \ ~ P
(Nhu vay ude luong 6 hoi tu theo xac suat ve 8: § — 8 (n — ))

- Tinh viing cta udce luong O c6 nghia 1a khi ¢& mAu n cang 16n thi hau hét cac gia tri cua wéc
lwong cang gan vai 6, tic 1a wdce lwong cang chinh xac.

- T c4c tinh chét ciia cac dic trung mau ta suy ra:

* Trung binh mau X 1a udc lugng viing va khong chéch cho trung binh tong thé: m =
EX.

* Phuong sai mau S2(X) 13 udc lugng viing va chéch cho phuong sai tong thé : g2 =
VarX

* Tan suat mau f = f(A) 1a wéc luong vitng va khdng chéch cho tan suat tong quat hay
X&c suat p = P(A).

Chul y: Nhu da chi ra ¢ trén, phuong sai mau S2(X) tuy la uéc luong viing cho phuong
sai tong thé, nhung lai 1a u6c luong chéch, vi: ES?(X) = nT_laz * o2,

Tuy nhién, néu xét dai luong:

2 _n L T 1 n 2 _
S0 =TS W0 = -0 =) X (%)?

thi ta c6 S"*(X) 1a mot wde luong viing va khong chéch cho phuong sai tdng thé o2 =
VarX.

Nguoi ta goi S”*(X) = ——S2(X) la phwong sai mdu diéu chinh ciaa bién quan st X.

* Luu ¥, c6 mot s6 tai lidu vé xac suat thong ke lai dinh nghia phuwong sai miu cua bién
quan sat X 1a S2(X) = ﬁ{ﬁ — (X)?}, tuy nhién dai lugng nay lai khdng c6 tinh chat
turong tu nhu phuong sai tong thé.

n

n—1

4. Mét s6 phwong phap wée lwgng i
Chung ta khao sat ¢ day hai phuong phap udc luwgng tham an. D6 1a phuong phap udc
luong diém va phuong phap uéc lwong khoang tin cay.

a/ Phwong phdp wéc lwong diém
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Gia st trén mau ta thu duoc uéce luong 8 vé 6. Khi d6 véi mot mau cu thé thi woc
lwong @ nhan mot gia tri xac dinh 1a 8 := 8,. Ta dung gia tri 8, dé udc luong cho 6 va
khi d6 gia tri 8, dugc goi 1a mot ude lugng diém cho 6.

Vi du2: Muc thu nhap X(triéu déng/thang) cua cac ho gia dinh ¢ dia phuong A qua diéu
tra 250 ho cho thdy muc thu nhap binh quan cua cac ho nay la 1,8 triéu dong. Ta can udc
lugng cho mic thu nhap binh quan méi ho 1a: @ = EX. Trén mau ngau nhién ta dung dai
lwong twong ¢ng 1a trung binh mau: 8 = X dé wdc luong. Vi mau cy thé 250 ho noi
trén, ta c6: 8 = X == 0, = 1,8, gia tri nay 1a mot wdc luong diém cho muc thu nhap binh
quan cua mot ho trong toan dia phuong A.

b/ Phwong phap woc lwong khodng tin cdy

Phuong phap nay nham chi ra mot khoang ngau nhién (khoang c6 cac dau mat la cac
bién ngau nhién): (87, 8’ ma gia tri 6 cd thé roi vao véi Xac suat y du 16n, tac 1a:

P(' <0< 0")=y (dulén)

Khi d6: Khoang: (8, 8'") goi la khoang tin cay cho 8; y duoc goi la do tin ciy caa udc
luong; € = %(é” — 8") dugc goi 1a do chinh xac cua uéc lugng.

« Khoang tin cay dbi xting 1a khoang tin cay c6 dang: (6 — &; 0 + ¢).

« Khoang tin cay mét phia 1a khoang tin cay c6 dang:(—oo; 8) hodc: (8; +oo)

Vin dé 2. Cac khai niém vé kiém dinh gia thuyét thong ké
1. Pt vin dé

Pumng trudéc mot van dé hay mot hién tuong nao do, dua vao nhitng théng tin nhat dinh,
ngudi ta dua ra hai nhan dinh khac nhau vé van dé hay hién tuong ndi trén. Yéu cau dit
ra 1a ching ta phai danh gia lya chon xem nhan dinh nao 1a phu hop hon, xac dang hon.
- Cé& nhan dinh dugc néu ra duoc goi la cac gia thuyét thong ké
- Viéc danh gia lya chon noi trén goi 1a kiém dinh gia thuyét thong ké.

2. Gidi quyét vin dé

- Co so dé giai quyét van dé nay 12 1ap luan thuong gap sau day trong thong ké ma nguoi
ta thuong goi la nguyén ly bién co hiém, phat biéu nhu sau:
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Gia stz A 1a mét bién co hiém trong phép thi (tic 1a bién co co xac sudt rdt bé- thong
thuwong MiC Xac sudt khong qud 5% dwoc coi |a rat bé). Khi dé néu ta chi tién hanh met
lan ther théi dé quan sat bién co A thi néi chung ta sé thay A khong xudt hién.

- Trén co s& ndi d6, ching ta phai thu thap thong tin vé van dé hay hién tuong dang xét,
mudn viy ta dua ra bién quan sat hoic tinh chat can quan sat lién quan dén véan dé, hién
turong dang xét sao cho nhitng thdng tin vé né ciing 14 nhitng thdng tin vé van dé hay hién
tugng nay.

- Chon mét trong hai nhan dinh dua ra, goi n6 la gia thuyét — ky hiéu 1a Ho (Null
Hypothesis); nhan dinh con lai dugc goi 1a d6i thuyét- ky higu 1a Hi (con goi 1a gia thuyét
thay thé: Altenative Hypothesis). Néu ta chap nhan gia thuyét Ho thi c6 nghia 1a bac bo
dbi thuyet Hi va nguoc lai: néu ta bac bo gia thuyét Ho thi c6 nghia 1a chap nhan dbi
thuyét Hi.

- Vi mau ngau nhién quan sat, trén co s gia thuyét Ho dang, ta xay dung mot bién cé W
cO xac suat rat bé, tec la:  P(W|H,) < a (ratbé).

(Nhu vay néu Ho dung thi W 12 mot bién cé hiém)

- Lap mau cuy thé va quan st bién c6 W:

* Néu W xay ra thi ta bac bo gia thuyét Ho, chdp nhan déi thuyét Hy

* Néu W khong xay ra thi ta tam chap nhan gia thuyét Ho (hay noi: chua ¢ co so dé bac
bd Ho) va bac bo Hi (hay noi: chua co co sd dé chap nhan Hi)

Gidi thich: Nhu trén da luu y: Néu Ho dung thi W 13 mot bién ¢ hiém. Khi d6 viéc lap
mot mau cu thé thuc chat 1a tién hanh mot 1an thur dé quan sat W.

- Néu W xay ra thi diéu ndy mau thuan vai nguy@n ly bién cb hiém, mau thuan nay 1 do
ta gia thiét Ho dung, vay phai bac bo Ho.

- Néu W khong xay ra thi co nghia 1 bién ¢6 hiém mai thar mot lan chua thay xay ra,
diéu nay pha hop vai nguyén ly bién c¢b hiém. Vay gia thiét Ho dung 1a phu hop, hay ta
chap nhan Ho.

« W duoc goi la mién bac bo gia thuyét Ho hay mién tiéu chuan.
« a duoc goi la muc ¥ nghia cua viéc kiém dinh.

3. Sai lam logi 1 va sai lam logi 2

Ta biét rang mot bién cb co xac suat rat bé, ké ca bang 0 van c6 thé xay ra trong phép thtr.
Vi thé khi ta dua vao nguyén Iy bién cb hiém dé bac bo (hay chap nhan) mot nhan dinh
thi khong c6 nghia 1a nhan dinh nay sai (hay ding) hoan toan. Khi ta bac bo Ho nhung Ho
van c6 thé xay ra, khi ta chap nhan Ho thi Ho van c6 thé khdng xay ra. Tuc la khi ta kiém
dinh, khong tranh khoi nhitng sai 1am nhat dinh.
- Sai 1am loai 1: Bac bo gia thuyét Ho trong khi thuc té Ho dung.
P(W|H,) la x4c suat sai 1am loai 1.
- Sai 1am loai 2: Chéap nhan gia thuyét Ho trong khi thuc té Ho sai.
P(W |H,) 1a xac suit sai 1am loai 2.
Nhu vay mtc ¥ nghia a chinh 1a mac khdng ché xac suat sai 1am loai 1.

Mot quy tic kiém dinh 1a 1y tuong néu né cuc tiéu hoa duoc dong thoi xac suat sai 1am
loai 1 va xac suit sai lam loai 2. Tuy nhién diéu nay la khong thé va trong mét ching
muc nao dé no tira nhur viéc an xudng dong thoi ca hai dau maot cai bap bénh. Ca hai loai
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sai lam déu c6 hau qua khong hay va thyc té thi sai 1am loai 2 thuong nghiém trong hon.
Chung ta c6 thé thay rd diéu nay qua mé hinh kiém tra chat lugng san pham nhu sau:

Ngudi co hang KDCLSP Nguoi tiéu dung

(sp) (sp)
SL1 Ho: sp dat t/chuan ™ SL2

Sai lam loai 1 & day 1a tra lai mot san pham dat tiéu chuan cho nguoi c6 hang.

Sai lam loai 2 ¢ day 1a chuyén dén ngudi tiéu ding mot san pham khong dat tiéu chuan.

RO rang ¢ day sai 1am loai 2 nghiém trong hon ca vé quy mo lan chiéu sau. Hon nita bo
phan KDCLSP ciing khong thé ddng thoi dam bao ti da quyén loi ctia ca hai phia: nguoi
¢6 hang va nguoi tiéu dung.

Vi thé nguoi ta it 1y van dé ndy bang cach khong ché xac suét sai 1am loai 1 & mic a
du bé (muc y nghia ), trén co s¢ do6 tim mién tiéu chuan W cuc tiéu hda xé&c suat sai lam
loai 2, tuc la giai quyét bai toan tdi uu sau day:

{P(WIHO) <a
P(W|H,) - min

Vin dé 3. Ham hoi quy
a. Cac khai niém chung
Gia sir trén mdi cé thé caa tap hop Q, ching ta quan sat hai tiéu chuan vé sé luong 1a X,
Y, hay néi cach khac, ta xét véc to ngiu nhién hai chiéu: (X, v). Khi d6 trong tap hop

Q. gom céc cé thé cing tiéu chuan tha nhat X = x, ta quan sat tiéu chuan thtr hai thi gia
tri cua tiéu chuan thir hai (n6i chung IGc nay phy thuc vaoz) ta ky hiéu 1a Y,, ciing 1a
mot bién ngau nhién. , , Q

* Ta goi phén phoi xac suat cua bién Y, la phéan

phdi c6 didu kién cua bién ngiu nhién Y vai diéu Q

Kién X = x. x

* Ky vong hay gid tri trung binh caa bién ngau nhién

Y, 1a EY, = f(x) duoc goi 1a ky vong co diéu kién

(hay trung binh c6 diéu kién) cua bién Y, véi diéu kién

X = x va duoc ky hiéu la:

E(Y|X =x): E(Y|X =x) =EY, = f(x).

Khi d6 bién ngau nhién £ (X) duoc goi la ky vong c6 diéu

kién (hay trung binh c6 diéu kién) cua bién Y voi diéu kién bién X va duogc ky hiéu 1a:
E(Y|X)

* Ham bién thuc: f(x) = E(Y|X = x),x € R duoc goi la ham héi quy cua Y theo X, c6
¥ nghia quan trong trong cac bai toan théng ké dé nghién ciru su phu thudc gitra cac bién
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quan sat. Hoan toan tuong ty, ta ¢4 khai niém vé ky vong cé diéu kién caa mot bién ngau
nhién voi didu kién mot véc to ngau nhién va ham hdi quy nhiéu chiéu, bang céch thay
bién ngau nhién X bai véc to ngau nhién X.

Vi du 1: Diéu tra chiéu cao X(cm) va can ning Y(kg) caa thanh nién & mot khu vuc dan
cu A, ta co véc to ngau nhién hai chiéu: (X, Y). Khi d6 Y, 1a can niang cua thanh nién cé
chiéu cao x , phan phéi co diéu kién cua Y véi didu kién X = x 12 phan phdi xac suét cia
bién Y, , d6 la phan phdi vé can niang caa nhirng thanh nién c6 cling chiéu cao x. Ky
vong ¢ diéu kién E(Y|X = x) chinh Ia can ning trung binh cua nhiing thanh nién c6
cuing chiéu cao x.

Vi du 2: Véc to ngdu nhién roi rac hai chiéu (X, Y) c6 bang phan phdi x4c suat:

Y -1 0 3 Di.
X
1 0,1 0,3 0,2 0,6
2 0,1 0,2 0,1 0,4
p.j 0,2 0,5 0,3 1

a/ Tim bang phan phéi xac suit c6 diéu kién cua Y voi diéu kien X =2, X = 2.

b/ Tinh ky vong c6 diéu kién E(Y|X = 1) = EYy; E(Y|X = 2) = EY, .

¢/ TimE(Y|X)

a/ Phan phéi co diéu kién cua Y véi diéu kién X = 1 1a phan phdi xéc suat caa bién Y;,
nhu vay:

Ptti=-1) =P =—1x =1 =0 -LV="D_01_1
o 7 PX=1) 06 6
PX=1Y=0) 03 3

P(Y, =0)=P(Y =0|X = 1) = =2=2

(Y1 =0) = P( | ) X =1) 066
PU=3)=P(r=3x=1)= O -LY=3_02_2

SRR TR P =1 06 6

Do dé phan phéi c6 diéu kien ciia Y véi diu Kién X = 2 12 bang sau:

v, |-1 0 3 >

P 1/6 3/6 2/6 1

Phan phdi c6 diéu kién cia Y vai diéu kién X = 2 1a phan phdi xéc suat cia bién Y, , nhu
vay:

Pty = —1) =Py = -1 =2) = L& =2¥="D_01_1
2T - PX=2 04 4
P, =0)=P(Y=0lx=2)= K =2V=0)_02_2
2oy TR YT px=2) 04 4
P, =3) =P =3x=2)= A =2V=3)_01_1
A ST PX=2) 04 4
Do dé phan phéi ¢ didu kién cia Y voi didu kién X = 2 12 bing sau:
v, [-1_ |0 3 P
P14 |24 |14 |1
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b/

c/

EYIX=1)=EY,=-1-+0.2+3.2="2;
i % 4°
E(Ylx = 2)5= EY, =~17+0.2+3.2=05
“,nfuX=1
E(YIX) = { 6 . - f(X)
0,5neuX =2

Day 1a bién ngau nhién roi rac c6 bang phan phdi xac suat la:

EYIX) | 1/2 | 5/6 | %
P 0,4 0,6 1

kkhkhkhkhhkhkhkkhkhkhkhikikikx
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Bang phu luc I: Bang gia tri t& han cta phan phéi t (student):

PHU LUC: CAC BANG THONG KE

P(t > to(k)) = a hay: P(|t] > to(k)) = 2a

a 0.001 0.002 0.005 0.01 0.02 0.025 0.05 0.1 0.2
k

1 318.309 159.153 63.657 31.821 15.895 12.706 6.314 3.078 1.376

2 22.327 15.764 9.925 6.965 4.849 4.303 2.920 1.886 1.061

3 10.215 8.053 5.841 4.541 3.482 3.182 2.353 1.638 0.978

4 7.173 5.951 4.604 3.474 2.999 2.776 2.132 1.533 0.941

5 5.893 5.030 4.032 3.365 2.757 2.571 2.015 1.476 0.920

6 5.208 4.524 3.707 3.143 2.612 2.447 1.943 1.440 0.906

7 4.785 4.207 3.499 2.998 2.517 2.365 1.895 1.415 0.896

8 4.501 3.991 3.355 2.896 2.449 2.306 1.860 1.397 0.889

9 4.297 3.835 3.250 2.821 2.398 2.262 1.833 1.383 0.883
10 4.144 3.716 3.169 2.764 2.359 2.228 1.812 1.372 0.879
11 4.025 3.624 3.106 2.718 2.328 2.201 1.796 1.363 0.876
12 3.930 3.550 3.055 2.681 2.303 2.179 1.782 1.356 0.873
13 3.852 3.489 3.012 2.650 2.282 2.160 1.771 1.350 0.870
14 3.787 3.438 2.977 2.624 2.264 2.145 1.761 1.345 0.868
15 3.733 3.395 2.947 2.602 2.249 2,131 1.753 1.341 0.866
16 3.686 3.358 2,921 2.583 2.235 2.120 1.746 1.337 0.865
17 3.646 3.326 2.898 2.567 2.224 2.110 1.740 1.333 0.863
18 3.610 3.298 2.878 2.552 2.214 2.101 1.734 1.330 0.862
19 3.579 3.273 2.861 2.539 2.205 2.093 1.729 1.328 0.861
20 3.552 3.251 2.845 2.528 2.197 2.086 1.725 1.325 0.860
21 3.527 3.231 2.831 2.518 2.189 2.080 1.721 1.323 0.859
22 3.505 3.214 2.819 2.508 2.183 2.074 1.717 1.321 0.858
23 3.485 3.198 2.807 2.500 2.177 2.069 1.714 1.319 0.858
24 3.467 3.183 2.797 2.492 2.172 2.064 1.711 1.318 0.857
25 3.450 3.170 2.787 2.485 2.167 2.060 1.708 1.316 0.856
26 3.435 3.158 2.779 2.479 2.162 2.056 1.706 1.315 0.856
27 3.421 3.147 2.771 2.473 2.158 2.052 1.703 1.314 0.855
28 3.408 3.136 2.763 2.467 2.154 2.048 1.701 1.313 0.855
29 3.396 3.127 2.756 2.462 2.150 2.045 1.699 1.311 0.854
30 3.385 3.118 2.750 2.457 2.147 2.042 1.697 1.310 0.854
31 3.375 3.109 2.744 2.453 2.144 2.040 1.696 1.309 0.853
32 3.365 3.102 2.738 2.449 2.141 2.037 1.694 1.309 0.853
33 3.356 3.094 2.733 2.445 2.138 2.035 1.692 1.308 0.853
34 3.348 3.088 2.728 2.441 2.136 2.032 1.691 1.307 0.852
35 3.340 3.081 2.724 2.438 2.133 2.030 1.690 1.306 0.852
36 3.333 3.075 2.719 2.434 2.131 2.028 1.688 1.306 0.852
37 3.326 3.070 2.715 2431 2.129 2.026 1.687 1.305 0.851
38 3.319 3.064 2.712 2.429 2.127 2.024 1.686 1.304 0.851
39 3.313 3.059 2.708 2.426 2.125 2.023 1.685 1.304 0.851
40 3.307 3.055 2.704 2.423 2.123 2.021 1.684 1.303 0.851
41 3.301 3.050 2.701 2421 2121 2.020 1.683 1.303 0.850
42 3.296 3.046 2.698 2.418 2.120 2.018 1.682 1.302 0.850
43 3.291 3.042 2.695 2.416 2.118 2.017 1.681 1.302 0.850
44 3.286 3.038 2.692 2414 2.116 2.015 1.680 1.301 0.850
45 3.281 3.034 2.690 2412 2.115 2.014 1.679 1.301 0.850
46 3.277 3.030 2.687 2.410 2.114 2.013 1.679 1.300 0.850
47 3.273 3.027 2.685 2.408 2.112 2.012 1.678 1.300 0.849
48 3.269 3.024 2.682 2.407 2211 2.011 1.677 1.299 0.849
49 3.265 3.021 2.680 2.405 2.110 2.010 1.677 1.299 0.849

<145 >




B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

Bang gia tri t&i han t,(k) cia phan phéi Student (tiép theo)

a 0.001 0.002 0.005 0.01 0.02 0.025 0.05 0.1 0.2
k
50 3.261 3.018 2.678 2.403 2.109 2.009 1.676 1.299 0.849
51 3.258 3.015 2.676 2.402 2.108 2.008 1.675 1.298 0.849
52 3.255 3.012 2.674 2.400 2.107 2.007 1.675 1.298 0.849
53 3.251 3.009 2.672 2.399 2.106 2.006 1.674 1.298 0.848
54 3.248 3.007 2.670 2.397 2.105 2.005 1.674 1.297 0.848
55 3.245 3.005 2.668 2.396 2.104 2.004 1.673 1.297 0.848
56 3.242 3.002 2.667 2.395 2.103 2.003 1.673 1.297 0.848
57 3.239 3.000 2.665 2.394 2.102 2.002 1.672 1.297 0.848
58 3.237 2.998 2.663 2.392 2.101 2.002 1.672 1.296 0.848
59 3.234 2.996 2.662 2.391 2.100 2.001 1.671 1.296 0.848
60 3.232 2.994 2.660 2.390 2.099 2.000 1.671 1.296 0.848
61 3.229 2.992 2.659 2.389 2.099 2.000 1.670 1.296 0.848

Bang phu luc Il: Bang gia trj t&i han F,(k,m) cta phan phéi F
P(F(k,m) > F,(k,m)) = a, v&i a = 0.01

K
m 1 2 3 4 5 6 7 8
2 98,503 | 99,000 | 99,166 | 99,249 99,299 99,333 99,356 99,374
3 34,116 | 30,817 | 29,457 | 28,710 28,237 27,911 27,672 27,489
4 21,198 | 18,000 | 16,694 | 15977 15,522 15,207 14,976 14,799
5 16,258 | 13,274 | 12,060 | 11,392 10,967 10,672 10,456 10,289
6 13,745 | 10,925 | 9,780 | 9,148 8,746 8466 8,260 8,102
7 12,246 9547 | 8451 | 7,847 7,460 7,191 6,993 6,840
8 11,259 8,649 | 7,591 | 7,006 6,632 6,371 6,178 6,029
9 10,561 8,022 | 6992 | 6,422 6,057 5,802 5,613 5,467
10 10,044 7,559 | 6552 | 5,994 5,636 5,386 5,200 5,057
11 9,646 7,206 | 6217 | 5,668 5,316 5,069 4,886 4,744
12 9,330 6,927 | 5953 | 5,412 5,064 4,821 4,640 4,499
13 9,074 6,701 | 5739 | 5205 4,862 4,620 4,441 4,302
14 8,862 6,515 | 5564 | 5,035 4,695 4,456 4,278 4,140
15 8,683 6,359 | 5417 | 4,893 4,556 4,318 4,142 4,004
16 8,531 6,226 | 5292 | 4,773 4,437 4,202 4,026 3,890
17 8,400 6,112 | 5185 | 4,669 4,336 4,102 3,927 3,791
18 8,285 6,013 | 5092 | 4,579 4,248 4,015 3,841 3,705
19 8,185 5926 | 5010 | 4,500 4,171 3,939 3,765 3,631
20 8,096 5849 | 4938 | 4,431 4,103 3,871 3,699 3,564
21 8,017 5780 | 4,874 | 4369 4,042 3,812 3,640 3,506
22 7,945 5719 | 4,817 | 4313 3,988 3,758 3,587 3,453
23 7,881 5664 | 4,765 | 4,264 3,939 3,710 3,539 3,406
24 7,823 5614 | 4,718 | 4218 3,895 3,667 3,496 3,363
25 7,770 5568 | 4,675 | 4,177 3,855 3,627 3,457 3,324
26 7,721 5526 | 4,637 | 4,140 3,818 3,591 3,421 3,288
27 7,677 5488 | 4,601 | 4,106 3,785 3,558 3,388 3,256
28 7,636 5453 | 4568 | 4,074 3,754 3,528 3,358 3,226
29 7,598 5420 | 4538 | 4,045 3,725 3,499 3,330 3,198
30 7,562 5390 | 4510 | 4,018 3,699 3,473 3,304 3,173
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Bang gia tri t&i han Fy(k, m) cta phan phdi F, vé&i a = 0.01 (tiép theo)

?K 9 10 11 12 13 14 15 16

99,388 | 99,399 | 99,408 | 99,416 | 99,422 | 99,428 | 99,433 | 99,437
27,345 | 27,229 | 27,133 | 27,052 | 26,983 | 26,924 | 26,872 | 26,827

2

3

4 14,659 | 14,546 | 14,452 | 14,374 | 14,307 | 14,249 | 14,198 | 14,154
5 10,158 | 10,051 | 9,963 9,888 9,825 9,770 9,722 9,680
6 7,976 7,874 7,790 7,718 7,657 7,605 7,559 7,519
7

8

6,719 6,620 6,538 6,469 6,410 6,359 6,314 6,275
5,911 5,814 5,734 5,667 5,609 5,559 5,515 5,477

9 5,351 5,257 5,178 5111 5,055 5,005 4,962 4,924
10 4,942 4,849 4,772 4,706 4,650 4,601 4,558 4,520
11 4,632 4,539 4,462 4,397 4,342 4,293 4,251 4,213

12 4,388 4,296 4,220 4,155 4,100 4,052 4,010 3,972
13 4,191 4,100 4,025 3,960 3,905 3,857 3,815 3,778

14 4,030 3,939 3,864 3,800 3,745 3,698 3,656 3,619
15 3,895 3,805 3,730 3,666 3,612 3,564 3,522 3,485
16 3,780 3,691 3,616 3,553 3,498 3,451 3,409 3,372

17 3,682 3,593 3,519 3,455 3,401 3,353 3,312 3,275
18 3,597 3,508 3,434 3,371 3,316 3,269 3,227 3,190

19 3,523 3,434 3,360 3,297 3,242 3,195 3,153 3,116
20 3,457 3,368 3,294 3,231 3,177 3,130 3,088 3,051
21 3,398 3,310 3,236 3,173 3,119 3,072 3,030 2,993

22 3,346 3,258 3,184 3,121 3,067 3,019 2,978 2,941
23 3,299 3,211 3,137 3,074 3,020 2,973 2,931 2,894

24 3,256 3,168 3,094 3,032 2,977 2,930 2,889 2,852
25 3,217 3,129 3,056 2,993 2,939 2,892 2,850 2,813
26 3,182 3,094 3,021 2,958 2,904 2,857 2,815 2,778

27 3,149 3,062 2,988 2,926 2,871 2,824 2,783 2,746
28 3,120 3,032 2,959 2,896 2,842 2,795 2,753 2,716

29 3,092 3,005 2,931 2,868 2,814 2,767 2,726 2,689
30 3,067 2,979 2,906 2,843 2,789 2,742 2,700 2,663
31 3,043 2,955 2,882 2,820 2,765 2,718 2,677 2,640

32 3,021 2,934 2,860 2,798 2,744 2,696 2,655 2,618
33 3,000 2,913 2,840 2,777 2,723 2,676 2,634 2,597
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Bang gia tri t&i han F,(k,m) cta phan phdi F, v&i @ = 0.05

k
m 1 2 3 4 5 6 7 8
2 18,513 19,000 19,164 19,247 19,296 19,330 19,353 19,371
3 10,128 9,552 9,277 9,117 9,013 8,941 8,887 8,845
4 7,709 6,944 6,591 6,388 6,256 6,163 6,094 6,041
5 6,608 5,786 5,409 5,192 5,050 4,950 4,876 4,818
6 5,987 5,143 4,757 4,534 4,387 4,284 4,207 4,147
7 5,591 4,737 4,347 4,120 3,972 3,866 3,787 3,726
8 5,318 4,459 4,066 3,838 3,687 3,581 3,500 3,438
9 5,117 4,256 3,863 3,633 3,482 3,374 3,293 3,230
10 4,965 4,103 3,708 3,478 3,326 3,217 3,135 3,072
11 4,844 3,982 3,587 3,357 3,204 3,095 3,012 2,948
12 4,747 3,885 3,490 3,259 3,106 2,996 2,913 2,849
13 4,667 3,806 3,411 3,179 3,025 2,915 2,832 2,767
14 4,600 3,739 3,344 3,112 2,958 2,848 2,764 2,699
15 4,543 3,682 3,287 3,056 2,901 2,790 2,707 2,641
16 4,494 3,634 3,239 3,007 2,852 2,741 2,657 2,591
17 4,451 3,592 3,197 2,965 2,810 2,699 2,614 2,548
18 4,414 3,555 3,160 2,928 2,773 2,661 2,577 2,510
19 4,381 3,522 3,127 2,895 2,740 2,628 2,544 2,477
20 4,351 3,493 3,098 2,866 2,711 2,599 2,514 2,447
21 4,325 3,467 3,072 2,840 2,685 2,573 2,488 2,420
22 4,301 3,443 3,049 2,817 2,661 2,549 2,464 2,397
23 4,279 3,422 3,028 2,796 2,640 2,528 2,442 2,375
24 4,260 3,403 3,009 2,776 2,621 2,508 2,423 2,355
25 4,242 3,385 2,991 2,759 2,603 2,490 2,405 2,337
26 4,225 3,369 2,975 2,743 2,587 2,474 2,388 2,321
27 4,210 3,354 2,960 2,728 2,572 2,459 2,373 2,305
28 4,196 3,340 2,947 2,714 2,558 2,445 2,359 2,291
29 4,183 3,328 2,934 2,701 2,545 2,432 2,346 2,278
30 4,171 3,316 2,922 2,690 2,534 2,421 2,334 2,266
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Bang gia tri t&i han F,(k,m) cha phan phdi F, vé&i a = 0.05 (tiép theo)

m < 9 10 11 12 13 14 15 16
2 19,385 19,396 19,405 19,413 19,419 19,424 19,429 19,433
3 8,812 8,786 8,763 8,745 8,729 8,715 8,703 8,692
4 5,999 5,964 5,936 5,912 5,891 5,873 5,858 5,844
5 4,772 4,735 4,704 4,678 4,655 4,636 4,619 4,604
6 4,099 4,060 4,027 4,000 3,976 3,956 3,938 3,922
7 3,677 3,637 3,603 3,575 3,550 3,529 3,511 3,494
8 3,388 3,347 3,313 3,284 3,259 3,237 3,218 3,202
9 3,179 3,137 3,102 3,073 3,048 3,025 3,006 2,989
10 3,020 2,978 2,943 2,913 2,887 2,865 2,845 2,828
11 2,896 2,854 2,818 2,788 2,761 2,739 2,719 2,701
12 2,796 2,753 2,717 2,687 2,660 2,637 2,617 2,599
13 2,714 2,671 2,635 2,604 2,577 2,554 2,533 2,515
14 2,646 2,602 2,565 2,534 2,507 2,484 2,463 2,445
15 2,588 2,544 2,507 2,475 2,448 2,424 2,403 2,385
16 2,538 2,494 2,456 2,425 2,397 2,373 2,352 2,333
17 2,494 2,450 2,413 2,381 2,353 2,329 2,308 2,289
18 2,456 2,412 2,374 2,342 2,314 2,290 2,269 2,250
19 2,423 2,378 2,340 2,308 2,280 2,256 2,234 2,215
20 2,393 2,348 2,310 2,278 2,250 2,225 2,203 2,184
21 2,366 2,321 2,283 2,250 2,222 2,197 2,176 2,156
22 2,342 2,297 2,259 2,226 2,198 2,173 2,151 2,131
23 2,320 2,275 2,236 2,204 2,175 2,150 2,128 2,109
24 2,300 2,255 2,216 2,183 2,155 2,130 2,108 2,088
25 2,282 2,236 2,198 2,165 2,136 2,111 2,089 2,069
26 2,265 2,220 2,181 2,148 2,119 2,094 2,072 2,052
27 2,250 2,204 2,166 2,132 2,103 2,078 2,056 2,036
28 2,236 2,190 2,151 2,118 2,089 2,064 2,041 2,021
29 2,223 2,177 2,138 2,104 2,075 2,050 2,027 2,007
30 2,211 2,165 2,126 2,092 2,063 2,037 2,015 1,995
31 2,199 2,153 2,114 2,080 2,051 2,026 2,003 1,983
32 2,189 2,142 2,103 2,070 2,040 2,015 1,992 1,972
33 2,179 2,133 2,093 2,060 2,030 2,004 1,982 1,961
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Bang phu luc lll: Gia tri t&i han y2(k) cta phan phéi Chi — square:

P(x?*(k) > x2(k)) =

N 0,01 0,99 0,025 0,975 0,05 0,95
1 6.6349 0.0002 5.0239 0.0010 3.8415 0.0039
2 9.2103 0.0201 7.3778 0.0506 5.9915 0.1026
3 11.3449 0.1148 9.3484 0.2158 7.8147 0.3518
4 13.2767 0.2971 11.1433 0.4844 9.4877 0.7107
5 15.0863 0.5543 12.8325 0.8312 11.0705 1.1455
6 16.8119 0.8721 14.4494 1.2373 12.5916 1.6354
7 18.4753 1.2390 16.0128 1.6899 14.0671 2.1673
8 20.0902 1.6465 17.5345 2.1797 15.5073 2.7326
9 21.6660 2.0879 19.0228 2.7004 16.9190 3.3251
10 23.2093 2.5582 20.4832 3.2470 18.3070 3.9403
11 24.7250 3.0535 21.9200 3.8157 19.6751 4.5748
12 26.2170 3.5706 23.3367 4.4038 21.0261 5.2260
13 27.6882 4.1069 24.7356 5.0088 22.3620 5.8919
14 29.1412 4.6604 26.1189 5.6287 23.6848 6.5706
15 30.5779 5.2293 27.4884 6.2621 24.9958 7.2609
16 31.9999 5.8122 28.8454 6.9077 26.2962 7.9616
17 33.4087 6.4078 30.1910 7.5642 27.5871 8.6718
18 34.8053 7.0149 31.5264 8.2307 28.8693 9.3905
19 36.1909 7.6327 32.8523 8.9065 30.1435 10.1170
20 37.5662 8.2604 34.1696 9.5908 31.4104 10.8508
21 38.9322 8.8972 35.4789 10.2829 32.6706 11.5913
22 40.2894 9.5425 36.7807 10.9823 33.9244 12.3380
23 41.6384 10.1957 38.0756 11.6886 35.1725 13.0905
24 42.9798 10.8564 39.3641 12.4012 36.4150 13.8484
25 44.3141 11.5240 40.6465 13.1197 37.6525 14.6114
26 45.6417 12.1981 41.9232 13.8439 38.8851 15.3792
27 46.9629 12.8785 43.1945 14.5734 40.1133 16.1514
28 48.2782 13.5647 44.4608 15.3079 41.3371 16.9279
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Gia tri t&i han y2(k) cta phan phéi Chi —square (tiép theo)

k 0.01 0.99 0.025 0.975 0.05 0.95
29 49.5879 14.2565 45.7223 16.0471 42.5570 17.7084
30 50.8922 14.9535 46.9792 16.7908 43.7730 18.4927
31 52.1914 15.6555 48.2319 17.5387 44.9853 19.2806
32 53.4858 16.3622 49.4804 18.2908 46.1943 20.0719
33 54.7755 17.0735 50.7251 19.0467 47.3999 20.8665
34 56.0609 17.7891 51.9660 19.8063 48.6024 21.6643
35 57.3421 18.5089 53.2033 20.5694 49.8018 22.4650
36 58.6192 19.2327 54.4373 21.3359 50.9985 23.2686
37 59.8925 19.9602 55.6680 22.1056 52.1923 24.0749
38 61.1621 20.6914 56.8955 22.8785 53.3835 24.8839
39 62.4281 21.4262 58.1201 23.6543 54.5722 25.6954
40 63.6907 22.1643 59.3417 24.4330 55.7585 26.5093
41 64.9501 22.9056 60.5606 25.2145 56.9424 27.3256
42 66.2062 23.6501 61.7768 25.9987 58.1240 28.1440
43 67.4593 24.3976 62.9904 26.7854 59.3035 28.9647
44 68.7095 25.1480 64.2015 27.5746 60.4809 29.7875
45 69.9568 25.9013 65.4102 28.3662 61.6562 30.6123
46 71.2014 26.6572 66.6165 29.1601 62.8296 31.4390
47 72.4433 27.4158 67.8206 29.9562 64.0011 32.2676
48 73.6826 28.1770 69.0226 30.7545 65.1708 33.0981
49 74.9195 28.9406 70.2224 31.5549 66.3386 33.9303
50 76.1539 29.7067 71.4202 32.3574 67.5048 34.7643
51 77.3860 30.4750 72.6160 33.1618 68.6693 35.5999
52 78.6158 31.2457 73.8099 33.9681 69.8322 36.4371
53 79.8433 32.0185 75.0019 34.7763 70.9935 37.2759
54 81.0688 32.7934 76.1920 35.5863 72.1532 38.1162
55 82.2921 33.5705 77.3805 36.3981 73.3115 38.9580
56 83.5134 34.3495 78.5672 37.2116 74.4683 39.0813
57 84.7328 35.1305 79.7522 38.0267 75.6237 40.6459
58 85.9502 35.9135 80.9356 38.8435 76.7778 41.4920
59 87.1657 36.6982 82.1174 39.6619 77.9305 42.3393
60 88.3794 37.4849 83.2977 40.4817 79.0819 43.1880
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Bang phu luc IV: Bang théng ké d (Durbin — Watson) v&i a = 0.05

(n: ¢& mau, k’: sb bién giai thich)

k=1 k=2 k’=3 k’=4 k’=5

n du du do du do du do du do du

6 | 0.610 | 1,400

0.700 | 1,356 | 0.467 | 1,896
0.763 | 1,332 | 0.559 | 1,777 | 0.368 | 2,287
0.824 | 1,320 | 0.629 | 1,699 | 0.455 | 2,128 | 0.296 | 2,588

O 0~

10 | 0.879 | 1,320 | 0.697 | 1,641 | 0.525 | 2,016 | 0.376 | 2,414 | 0.243 | 2,822
11 | 0.927 | 1,324 | 0.658 | 1,604 | 0.595 | 1,928 | 0.444 | 2,283 | 0.316 | 2,645
12| 0971 | 1,331 | 0.812 | 1579 | 0.658 | 1,864 | 0.512 | 2,177 | 0.379 | 2,506

13| 1,010 | 1,340 | 0.861 | 1,562 | 0.715 | 1,816 | 0.574 | 2,094 | 0.445 | 2,390

14 | 1,045 | 1,350 | 0.905 | 1,551 | 0.767 | 1,779 | 0.632 | 2,030 | 0.505 | 2,296
15| 1,077 | 1,361 | 0.946 | 1,543 | 0.814 | 1,750 | 0.685 | 1,977 | 0.562 | 2,220
16 | 1,106 | 1,371 | 0.982 | 1,539 | 0.857 | 1,728 | 0.734 | 1,935 | 0.615 | 2,157

17 1,133 | 1,381 | 1,015 | 1,536 | 0.897 | 1,710 | 0.779 | 1,900 | 0.664 | 2,104

18 | 1,158 | 1,391 | 1,046 | 1,535 | 0.933 | 1,696 | 0.820 | 1,872 | 0.710 | 2,060

19| 1,180 | 1,401 | 1,074 | 1,536 | 0967 | 1,685 | 0.859 | 1,848 | 0.752 | 2,023
20 | 1,201 | 1,411 | 1,100 | 1,537 | 0.998 | 1,676 | 0.894 | 1,828 | 0.792 | 1,991

21| 1221 | 1,420 | 1,125 | 1535 | 1,026 | 1,669 | 0.927 | 1,812 | 0.829 | 1,964

22 | 1,239 | 1,429 | 1,147 | 1541 | 1,053 | 1,664 | 0.958 | 1,797 | 0.863 | 1,940
23 | 1,257 | 1,437 | 1,168 | 1,543 | 1,078 | 1,660 | 0.986 | 1,785 | 0.895 | 1,920
24 | 1,273 | 1,446 | 1,188 | 1,546 | 1,101 | 1,656 | 1,013 | 1,775 | 0.925 | 1,902

25| 1,288 | 1,454 | 1,206 | 1,550 | 1,123 | 1,654 | 1,038 | 1,767 | 0.953 | 1,886

26 | 1,302 | 1,461 | 1,224 | 1,553 | 1,143 | 1,652 | 1,062 | 1,759 | 0.979 | 1,873

27 | 1,316 | 1,469 | 1,240 | 1,556 | 1,162 | 1,651 | 1,084 | 1,753 | 1,004 | 1,861

28 | 1,328 | 1,476 | 1,255 | 1,560 | 1,181 | 1,650 | 1,104 | 1,747 | 1,028 | 1,850

29 | 1,341 | 1,483 | 1,270 | 1,563 | 1,198 | 1,650 | 1,124 | 1,743 | 1,053 | 1,841

30 | 1,352 | 1,489 | 1,284 | 1567 | 1,214 | 1,650 | 1,143 | 1,749 | 1,071 | 1,833
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Bang théng ké d (Durbin — Watson) v&i a = 0.05 (tiép theo)

K=1 K =2 K =3 K =4 K=5

31 1,363 1,496 1,297 1,570 1,229 1,650 1,160 1,735 1,090 1,825
32 1,373 1,502 1,309 1,574 1,244 1,650 1,177 1,732 1,109 1,819

33 1,383 1,508 1,321 1,577 1,258 1,651 1,193 1,730 1,127 1,813

34 1,393 1,514 1,333 1,580 1,271 1,652 1,208 1,728 1,144 1,808
35 1,402 1,519 1,343 1,584 1,283 1,653 1,222 1,726 1,160 1,803
36 1,411 1,525 1,354 1,587 1,295 1,654 1,236 1,724 1,175 1,799

37 1,419 1,530 1,364 1,590 1,307 1,655 1,249 1,723 1,190 1,795

38 1,427 1,535 1,373 1,594 1,318 1,656 1,261 1,722 1,204 1,792
39 1,435 1,540 1,382 1,597 1,328 1,658 1,273 1,722 1,218 1,789
40 1,442 1,544 1,391 1,600 1,338 1,659 1,285 1,721 1,230 1,786

45 1,475 1,556 1,430 1,615 1,383 1,666 1,336 1,720 1,287 1,776

50 1,503 1,585 1,462 1,628 1,421 1,674 1,378 1,721 1,335 1,771
55 1,528 1,601 1,490 1,641 1,452 1,681 1,414 1,724 1,374 1,768
60 1,549 1,616 1,514 1,652 1,480 1,689 1,444 1,727 1,408 1,767

65 1,567 1,629 1,536 1,662 1,503 1,696 1,471 1,731 1,438 1,767

70 1,583 1,641 1,554 1,672 1,525 1,703 1,494 1,735 1,464 1,768
75 1,598 1,652 1,571 1,680 1,543 1,709 1,515 1,739 1,487 1,770
80 1,611 1,662 1,586 1,688 1,560 1,715 1,534 1,743 1,507 1,772

85 1,624 1,671 1,600 1,696 1,575 1,721 1,550 1,747 1,525 1,774

90 1,635 1,679 1,612 1,703 1,589 1,726 1,566 1,751 1,542 1,776
95 1,645 1,687 1,623 1,709 1,602 1,732 1,579 1,755 1,557 1,778

100 1,654 1,694 1,634 1,715 1,613 1,736 1,592 1,758 1,571 1,780

150 1,720 1,746 1,706 1,760 1,693 1,774 1,679 1,788 1,665 1,802

200 1,758 1,778 1,748 1,789 1,738 1,799 1,728 1,810 1,718 1,820
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Bang théng ké d (Durbin — Watson) v&i a = 0.05 (tiép theo)

k=6 k=7 k=8 k=9 k’=10

© 00 N O

10
11 0.203 3,005
12 0.268 2,832 0.171 3,149

13 0.328 2,692 0.230 2,985 0.147 3,226

14 0.389 2,572 0.286 2,848 0.200 3,111 0.127 3,360
15 0.447 2,472 0.343 2,727 0.251 2,979 0.175 3,216 0.111 3,438

16 0.502 2,388 0.398 3,624 0.304 2,860 0.222 3,090 0.155 3,304

17 0.554 2,318 0.451 2,537 0.356 2,757 0.272 2,975 0.198 3,184
18 0.603 2,257 0.502 2,461 0.407 2,667 0.321 2,873 0.244 3,073

19 0.649 2,206 0.549 2,396 0.456 2,589 0.369 2,783 0.290 3,974

20 0.692 2,162 0.595 2,339 0.502 2,521 0.416 2,704 0.336 2,885
21 0.732 2,124 0.637 2,290 0.547 2,460 0.461 2,633 0.380 2,806

22 0.769 2,090 0.677 2,246 0.588 2,407 0.504 2,571 0.424 2,734

23 0.804 2,061 0.715 2,208 0.628 2,360 0.545 2,514 0.465 2,670
24 0.837 2,035 0.751 2,174 0.666 2,318 0.584 2,464 0.506 2,613

25 0.868 2,012 0.784 2,144 0.702 2,280 0.621 2,419 0.544 2,560

26 0.897 1,992 0.816 2,117 0.735 2,246 0.657 2,379 0.581 2,513
27 0.925 1,974 0.845 2,093 0.767 2,216 0.691 2,342 0.616 2,470

28 0.951 1,958 0.874 2,071 0.798 2,188 0.723 2,309 0.650 2,431

29 0.975 1,944 0.900 2,055 0.826 2,164 0.753 2,278 0.682 2,396

30 0.998 1,931 0.926 2,034 0.854 2,141 0.782 2,251 0.712 2,363
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Bang théng ké d (Durbin — Watson) v&i a = 0.05 (tiép theo)

k’=6 k=17 k’=8 k’=9 k=10
n dL dU d|_ dU dL dU dL dU dL dU
31 1,020 1,920 0.950 2,018 0.879 2,120 0.810 2,226 0.741 2,333
32 1,041 1,909 0.972 2,004 0.904 2,122 0.836 2,203 0.769 2,306
33 1,061 1,900 0.994 1,991 0.927 2,085 0.861 2,181 0.795 2,281
34 1,080 1,891 1,015 1,979 0.950 2,069 0.885 2,162 0.821 2,257
35 1,097 1,884 1,034 1,967 0.971 2,054 0.908 2,144 0.845 2,236
36 1,114 1,877 1,053 1,957 0.991 2,041 0.930 2,127 0.868 2,216
37 1,131 1,870 1,071 1,948 1,011 2,029 0.951 2,112 0.891 2,198
38 1,146 1,864 1,088 1,939 1,029 2,017 0.970 2,098 0.912 2,180
39 1,161 1,859 1,104 1,932 1,047 2,007 0.990 2,085 0.932 2,164
40 1,175 1,854 1,120 1,924 1,064 1,997 1,008 2,072 0.952 2,149
45 1,238 1,835 1,189 1,895 1,139 1,958 1,089 2,022 1,038 2,088
50 1,291 1,822 1,247 1,875 1,201 1,930 1,156 1,986 1,110 2,044
55 1,334 1,814 1,294 1,861 1,253 1,909 1,212 1,959 1,170 2,010
60 1,372 1,808 1,335 1,850 1,298 1,894 1,260 1,939 1,222 1,984
65 1,404 1,805 1,370 1,843 1,336 1,882 1,305 1,923 1,266 1,964
70 1,433 1,802 1,401 1,837 1,369 1,883 1,337 1,910 1,305 1,948
75 1458 | 1,801 | 1428 | 1,834 | 1,399 | 1,867 | 12369 | 1,901 | 15339 | 1,935
80 1,480 1,801 1,453 1,831 1,425 1,861 1,397 1,893 1,369 1,925
85 1,500 1,801 1,474 1,829 1,448 1,857 1,422 1,886 1,396 1,916
90 1,518 1,801 1,494 1,827 1,469 1,854 1,445 1,881 1,420 1,909
95 1,535 1,802 1,512 1,827 1,489 1,852 1,465 1,877 1,442 1,903
100 1,550 1,803 1,528 1,826 1,506 1,850 1,484 1,874 1,462 1,898
150 1,651 1,817 1,637 1,832 1,622 1,847 1,608 1,862 1,594 1,877
200 1,707 1,831 1,697 1,841 1,686 1,852 1,675 1,863 1,665 1,874
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Bang théng ké d (Durbin — Watson) v&i a = 0.05 (tiép theo)

k=11 k=12 k’=13 k’=14 k=15
n dL dU dL dU dL dU dL dU dL dU
16 0.098 3,503
17 0.138 3,378 0.087 3,557
18 0.177 3,265 0.123 3,441 0.078 3,603
19 0.220 3,159 0.160 3,335 0.111 3,496 0.070 3,642
20 0.263 3,063 0.200 3,234 0.145 3,395 0.100 3,542 0.063 3,676
21 0.307 2,976 0.240 3,141 0.182 3,300 0.132 3,448 0.091 3,583
22 0.349 2,897 0.281 3,057 0.220 3,211 0.166 3,358 0.120 3,495
23 0.391 2,826 0.322 2,979 0.259 3,128 0.202 3,272 0.153 3,409
24 0.431 2,761 0.362 2,908 0.297 3,053 0.239 3,193 0.186 3,327
25 0.470 2,702 0.400 2,844 0.335 2,983 0.275 3,119 0.221 3,251
26 0.508 2,649 0.438 2,784 0.373 2,919 0.312 3,051 0.256 3,179
27 0.544 2,600 0.475 2,730 0.409 2,859 0.348 2,987 0.291 3,112
28 0.578 2,555 0.510 2,680 0.445 2,805 0.388 2,928 0.325 3,050
29 0.612 2,515 0.544 2,634 0.479 2,755 0.418 2,874 0.359 2,922
30 0.643 2,477 0.577 2,592 0.512 2,708 0.451 2,823 0.392 2,937
31 0.674 2,443 0.608 2,553 0.545 2,665 0.484 2,776 0.425 2,887
32 0.703 2,411 0.638 2,517 0.576 2,625 0.515 2,733 0.457 2,840
33 0.731 2,382 0.668 2,484 0.606 2,588 0.546 2,692 0.488 2,976
34 0.758 2,355 0.695 2,454 0.634 2,554 0.575 2,654 0.518 2,754
35 0.783 2,330 0.722 2,425 0.662 2,521 0.604 2,619 0.547 2,716
36 0.808 2,306 0.748 2,398 0.689 2,492 0.631 2,586 0.575 2,680
37 0.831 2,285 0.772 2,374 0.714 2,464 0.657 2,555 0.602 2,646
38 0.854 2,265 0.796 2,351 0.739 2,438 0.683 2,526 0.628 2,614
39 0.875 2,246 0.819 2,329 0.763 2,413 0.707 2,499 0.653 2,585
40 0.896 2,228 0.840 2,309 0.785 2,391 0.731 2,473 0.678 2,557
45 0.988 2,156 0.938 2,225 0.887 2,296 0.838 2,367 0.788 2,439
50 1,064 2,103 1,019 2,163 0.973 2,225 0.927 2,287 0.882 2,350
55 1,129 2,062 1,087 2,116 1,045 2,170 1,003 2,225 0.961 2,281
60 1,184 2,031 1,145 2,079 1,106 2,127 1,068 2,177 1,029 2,227
65 1,231 2,006 1,195 2,049 1,160 2,093 1,124 2,138 1,088 2,183
70 1,272 1,986 1,239 2,026 1,206 2,066 1,172 2,106 1,139 2,148
75 1,308 1,970 1,277 2,006 1,247 2,043 1,215 2,080 1,184 2,148
80 1,340 1,957 1,311 1,991 1,283 2,024 1,253 2,059 1,224 2,093
85 1,369 1,946 1,342 1,977 1,315 2,009 1,287 2,040 1,260 2,073
90 1,395 1,937 1,369 1,966 1,344 1,995 1,318 2,025 1,292 2,055
95 1,418 1,929 1,394 1,956 1,370 1,984 1,345 2,012 1,321 2,040
100 1,439 1,923 1,416 1,948 1,393 1,974 1,371 2,000 1,347 2,026
150 1,579 1,892 1,564 1,908 1,550 1,924 1,535 1,940 1,519 1,956
200 1,654 1,885 1,643 1,896 1,632 1,908 1,621 1,919 1,610 1,931
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Bang théng ké d (Durbin — Watson) v&i a = 0.05 (tiép theo)

k’=16 k=17 k’=18 k=19 k=20
n d|_ dU d|_ dU d|_ dU d|_ du d|_ du
16
17
18
19
20
21 0.058 3,705
22 0.083 3,619 0.052 3,731
23 0.110 3,535 0.076 3,650 0.048 3,753
24 0.141 3,454 0.101 3,572 0.070 3,678 0.044 3,773
25 0.172 3,376 0.130 3,494 0.094 3,604 0.065 3,702 0.041 3,790
26 0.205 3,303 0.160 3,420 0.120 3,531 0.087 3,632 0.060 3,724
27 0.238 3,233 0.191 3,349 0.149 3,460 0.112 3,653 0.081 3,658
28 0.271 3,168 0.222 3,283 0.178 3,392 0.138 3,495 0.104 3,592
29 0.305 3,107 0.254 3,219 0.208 3,327 0.166 3,431 0.129 3,528
30 0.337 3,050 0.286 3,160 0.238 3,266 0.195 3,368 0.156 3,465
31 0.370 2,996 0.317 3,103 0.269 3,208 0.224 3,309 0.183 3,406
32 0.401 2,946 0.349 3,050 0.299 3,153 0.253 3,252 0.211 3,348
33 0.432 2,899 0.379 3,000 0.329 3,100 0.283 3,198 0.239 3,293
34 0.462 2,854 0.409 2,954 0.359 3,051 0.312 3,147 0.267 3,240
35 0.492 2,813 0.439 2,910 0.388 3,005 0.340 3,099 0.295 3,190
36 0.520 2,774 0.467 2,868 0.417 2,961 0.369 3,053 0.323 3,142
37 0.548 2,738 0.495 2,829 0.445 2,920 0.397 3,009 0.351 3,097
38 0.675 2,703 0.522 2,792 0.472 2,880 0.424 2,968 0.378 3,054
39 0.600 2,671 0.549 2,757 0.499 2,843 0.451 2,929 0.404 3,013
40 0.626 2,641 0.575 2,724 0.525 2,808 0.477 2,892 0.430 2,974
45 0.740 2,512 0.692 2,586 0.644 2,659 0.598 2,733 0.553 2,807
50 0.836 2,414 0.792 2,479 0.747 2,544 0.703 2,610 0.660 2,675
55 0.919 2,338 0.877 2,396 0.836 2,454 0.795 2,512 0.754 2,571
60 0.990 2,278 0.951 2,330 0.913 2,382 0.874 2,434 0.836 2,487
65 1,052 2,229 1,016 2,276 0.980 2,323 0.944 2,371 0.908 2,419
70 1,105 2,189 1,072 2,232 1,038 2,275 1,005 2,318 0.971 2,362
75 1,153 2,156 1,121 2,195 1,090 2,235 1,058 2,275 1,027 2,315
80 1,195 2,129 1,165 2,165 1,136 2,201 1,106 2,238 1,076 2,275
85 1,232 2,105 1,205 2,139 1,177 2,172 1,149 2,206 1,121 2,241
90 1,266 2,085 1,240 2,116 1,213 2,148 1,187 2,179 1,160 2,211
95 1,296 2,068 1,271 2,097 1,247 2,126 1,222 2,156 1,197 2,186
100 1,324 2,053 1,301 2,080 1,277 2,108 1,253 2,135 1,229 2,164
150 1,504 1,972 1,489 1,989 1,474 2,006 1,458 2,023 1,443 2,040
200 1,599 1,943 1,588 1,955 1,576 1,967 1,565 1,979 1,554 1,991
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