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CHUONG 1 GIOI THIEU

1.1. Kinh t€ luong la gi?

Thuat ng(r ti€ng Anh “Econometrics” c6 nghia 1a do 1uOng kinh t&'. That ra pham vi cUa kinh té
luong rOng hon do 1udng kinh t€. Chiing ta sé thdy di€u d6 qua mOt dinh nghia v€ kinh t€ lugng nhu
sau:

“Khéng giGng nhu thGng ké kinh té c6 ndi dung chinh la s liéu thOng ké, kinh té IUong 1a mét mon
dbc 18p vai su két hop cua ly thuyét kinh té, céng cu todn hoc va phuong phdp luén thGng ké. Noi
réng hon, kinh t€ luong lién quan dén: (1) U'éc luong cdc quan hé kinh t€, (2) Ki€ém chlng Iy thuyét
kinh t€ bang dir liéu thuc t€ va kiém dinh gid thiét cUa kinh t€ hoc vé hanh vi, va (3) DU bdo hanh vi
cla bién s6 kinh té.”?

Sau day 1a mOt sO vi du vé Ung dung kinh t€ luong.

Uéc luong quan hé kinh té

(1) Po ludng mUc dO tac ddng cUa vi€c ha lai suat lén ting trudng kinh té.

(2) Udc lugng nhu cau clla mOt mat hang cu thé, vi du nhu cau xe hoi tai thi trudng Viét Nam.

(3) Phan tich tac dOng clla qudng cdo va khuy€n mai 1én doanh sO clla mOt cong ty.

Ki€m dinh gid thiét

(1) Ki€ém dinh gid thiét vé tac ddng clia chuong trinh khuy€n néng lam ting ning sudt lia.

(2) Ki€m chiing nhan dinh d0 co dan theo gia clla cu vé ca basa dang fillet & thi truGng ndi dia.

(3) C6 su phan biét doi x(r vé mUc luong gilta nam va nit hay khong?

DU bao

(1) Doanh nghi€p du bao doanh thu, chi phi sén xudt, 1¢i nhudn, nhu cau ton kho. ..

(2) Chinh phU du b4o mUtc thdm hut ngan sach, thAm hut thuong mai, lam phat. ..

(3) Du béo chi s6 VN Index hodc gia mOt loai ¢ phi€u cu thé nhu REE.

1.2. Phuong phap ludn cla kinh t€ luong

Theo phuong phép ludn truyén thOng, con goi 1a phuong phép ludn cd di€n, mOt nghién clu st
dung kinh t€ Iugng bao gdm cac budc nhu sau®:

(1) Phéat bi€u ly thuyét hodc gia thiét.

(2) Xéc dinh ddc trung cUa md hinh toan kinh t€ cho ly thuyét hodc gia thiét.

(3) Xac dinh dac trung cla md hinh kinh t€ lugng cho 1y thuy&t hodc gia thiét.

(4) Thu thap dCliéu,

(5) Udc lugng tham s6 clla mé hinh kinh t€ lugng.

(6) Ki€m dinh gia thiét.

(7) Dién gidi két qua

(8) Du béo va st dung mé hinh d€ quyét dinh chinh sach

'A.Koutsoyiannis, Theory of Econometrics-Second Edition, ELBS with Macmillan-1996, trang 3
’Ramu Ramanathan, Introductory Econometrics with Applications, Harcourt College Publishers-2002, trang 2.

® Theo Ramu Ramanathan, Introductory Econometrics with Applications, Harcourt College Publishers-2002
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Ly thuyét hodc gia thiét

v
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Xay dung lai mé hinh Dién dich két qua

\
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v

Quyét dinh chinh saich ~ [€—]

Du béao

Hinh 1.1 Phuong phap luan cUa kinh t€ lugng

Vi du 1: Cac budc ti€n hanh nghién cltu mOt van dé kinh t€ si dung kinh t€ lugng véi dé tai
nghién cUu xu hudng tiéu dung bién cla nén kinh té Viét Nam.

(1) Phat bi€u ly thuyét hodc gia thiét
Keynes cho rang:

Qui luét tdm 1y cO sG ... 1a dan 6ng (dan ba) mudn, nhu mOt qui tac va vé trung binh, ting tiéu dung
cUa ho khi thu nhap cla ho ting 1én, nhung khong nhi€u nhu 12 gia ting trong thu nhap cla ho.*

Vay Keynes cho rang xu hudng tiéu dung bién(marginal propensity to consume-MPC), tUc tiéu ding
tdng 1én khi thu nhap ting 1 don vi tién té 1&n hon 0 nhung nho hon 1.

(2) Xay dung mé hinh toan cho ly thuyét hodc gid thiét

Dang ham don gidn nhat th€ hién ¥ tudng cla Keynes 1a dang ham tuyén tinh.

TD =B, +B,GNP (1.1)
Trong d6: 0 < B, <1.

Bi€u di€én dudi dang do thi clla dang ham nay nhu sau:

“ John Maynard Keynes, 1936, theo D.N.Gujarati, Basic Economics, 3, 1995, trang 3.
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h, : Tung d gOc

0,: D6 dbc

TD : Bién phu thudc hay bi€n dugc gidi thich

GNP: Bién dbc 1ap hay bié€n gidi thich

Hinh 1. 2. Ham tiéu dung theo thu nhap.

(3) Xay dung mé hinh kinh té lugng

MBb hinh toan vGi dang ham (1.1) th€ hién m&i quan hé tat dinh(deterministic relationship) gilta tiéu
dung va thu nhap trong khi quan hé cla cac bi€n s kinh t€ thuOng mang tinh khong chinh xac. D&
bi€u di€én mOi quan hé khéng chinh xac gilta tiéu diing va thu nhap chiing ta dua vao thanh phan sai so:

TD =3, +[3,GNP +¢£ (1.2)

Trong d6 la sai s6,, , la mnt bib& ngdu nhién dai dién cho cac nhan t6 khac ciing tic dOng lén
tieu dung ma chua dugc dua vao mo hinh.

Phuong trinh (1.2) 1a m6t m6 hinh kinh t€ lugng. M hinh trén dugc goi 1a mé hinh hoi quy tuyén
tinh. HOi quy tuy€n tinh 1a n0i dung chinh cla hoc phan nay.

(4) Thu thap s0 liéu

SO liéu vé tiéu dung va thu nhap cla nén kinh t€ Viét Nam tr 1986 dé€n 1998 tinh theo don vi tién
té hién hanh nhu sau:

Nam Hé s6
T6ng thu nhép kh(r
Tiéu ding GNP, dong hién lam
TD, dong hién hanh hanh phét

198

6 526.442.004.480 553.099.984.896 2,302
198

7 2.530.537.897.984 2.667.299.995.648 10,717
198

8 13.285.535.514.624 14.331.699.789.824 54,772
198

9 26.849.899.970.560 28.092.999.401.472 100
199

0 39.446.699.311.104 41.954.997.960.704 142,095
199

1 64.036.997.693.440 76.707.000.221.696 245,18
199 110.535.001.505.79

2 88.203.000.283.136 2 325,189
199 114.704.005.464.06 136.571.000.979.45

3 4 6 371,774
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199 139.822.006.009.85 170.258.006.540.28

4 6 8 425,837
199 186.418.693.406.72 222.839.999.299.58

5 0 4 508,802
199 222.439.040.614.40 258.609.007.034.36

6 0 8 540,029
199 250.394.999.521.28 313.623.008.247.80

7 0 8 605,557
199 284.492.996.542.46 361.468.004.401.15

8 4 2 659,676

Bang 1.1. SO liéu vé tng tiéu dung va GNP cla Viét Nam

Ngu6n : World Development Indicator CD-ROM 2000, WorldBank.
TD: T6ng tiéu ding cla nén kinh t€ Viét Nam, dong hién hanh.

GNP: Thu nhap quoc ndi clla Viét Nam, dong hién hanh.

Do trong thdi ky khdo st c6 lam phét rat cao nén chiing ta can chuy€n dang s0 liéu vé tiéu dung va

thu nhap thuc v4i ndm gOc 1a 1989.

Nam Tiéu ding T5n\g thu nhap
TD, dong-gia cO dinh GNP, dOng-gia cO dinh
1989 1989

198

6 22.868.960.302.145 24.026.999.156.721
198

7 23.611.903.339.515 24.888.000.975.960
198

8 24.255.972.171.640 26.165.999.171.928
198

9 26.849.899.970.560 28.092.999.401.472
199

0 27.760.775.225.362 29.526.000.611.153
199

1 26.118.365.110.163 31.285.998.882.813
199

2 27.123.609.120.801 33.990.999.913.679
199

3 30.853.195.807.667 36.735.001.692.581
199

4 32.834.660.781.138 39.982.003.187.889
199

5 36.638.754.378.646 43.797.002.601.354
199

6 41.190.217.461.479 47.888.002.069.333
199

7 41.349.567.191.335 51.790.873.128.795
199

8 43.126.144.904.439 54.794.746.182.076

Bang 1.2. Tiéu dung va thu nh@p cla Viét Nam, gia c6 dinh 1989

(5) Udc lugng mé hinh (U Gc lugng cac hé sO clla md hinh)
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SUr dung phudng phap t6ng binh phuong t0i thi€u théng thudng (Ordinary Least Squares)® chiing ta
thu dugc két qud hoi quy nhu sau:

TD = 6.375.007.667 + 0,680GNP

t [4,77][19,23]

R*=10,97

U'dc lugng chohé s6 14 B, =6.375.007.667

U'dc lugng chohés6 ,1a B, =0,68

Xu huéng tiéu ding bién cla nén kinh t€ Viét Nam la MPC = 0,68.

(6) Ki€ém dinh gid thiét thOng ké

Tri s6 xu hudng tidu ding bién dugc tinh toan 14 MPC = 0,68 diing theo phat bi€u cla Keynes. Tuy
nhién chiing ta can xac dinh MPC tinh to4n nhu trén c6 16n hon 0 va nhd hon 1 v4i ¥ nghia thOng ké
hay khong. Phép ki€m dinh ndy cfing dugc trinh bay trong chuong 2.

(7) Dién giai két qua

Dua theo ¥ nghia kinh t€ clla MPC chiing ta dién gidi két qud hoi quy nhu sau:

Tiéu dung ting 0,68 ngan ty dOong n€u GNP ting 1 ngan ty dOng.

(8) SU dung két qud hoi quy

Dua vao két qud hoi quy chiing ta ¢6 thé du bao hodc phan tich tac dOng cUa chinh sach. Vi du néu
du bao dugc GNP cla Viét Nam ndm 2004 thi ching ta c6 th€ du béo tiéu dung cla Viét Nam trong
ndm 2004. Ngoai ra khi bi€t MPC ching ta c6 th€ udc lugng sO nhan cla nén kinh t€ theo ly thuyét
kinh t€ vi mé nhu sau:

M = 1/(1-MPC) = 1/(1-0,68) = 3,125

Vay két qua hoi quy nay h{tu ich cho phan tich chinh sach dau tu, chinh sach kich cau...

1.3. Nhiing cau hoi dat ra cho mdt nha kinh té luong

1. MBb hinh c6 y nghia kinh t€ khong?

2. Dt liéu c6 dang tin cay khong?

3. Phuong phap udc luong c6 phu hop khong?

4, K&t qud thu dugc so vGi k€t qua tU mo hinh khac hay phuong phap khac nhu thé nao?

1.4. Dt liéu cho nghién cUru kinh té lugng

C6 ba dang d{r liéu kinh t€ cd ban: dit liéu chéo, dit liéu chudi thoi gian va d{t liéu bang.

DUt liéu chéo bao gbm quan séat cho nhi€u don vi kinh t€ ¢ mot thoi di€m cho truGe. Cac don vi
kinh t€ bao gOm cac cac nhan, cac hd gia dinh, cic cong ty, cac tinh thanh, cic quOc gia...

Dir liéu chudi théi gian bao gbm cic quan sat trén mOt don vi kinh t€ cho truGc tai nhiéu thoi
di€m. Vi du ta quan sat doanh thu, chi phi quang cdo, mUc luong nhan vién, tdc d6 doi mdi cong
nghé... & mOt cong ty trong khodng thdi gian 1990 dén 2002.

DUt liéu bang 1a su két hop gilta dit liéu chéo va dit liéu chudi thoi gian. Vi du vGi cing bO bién
sO vé cong ty nhu & vi du trén, ching ta thu thap sO li€u cla nhi€u cong ty trong ciing mOt khodng
thOi gian.

Bi€n roi rac hay lién tuc

Bi€n roi rac 1a mot bién c6 tap hop cac két qud c6 thé dém dugc.Vi du bién Quy mo hd gia dinh
3 vi du muc 1.2 1a mOt bién rdi rac.

Bi€n lién tuc 1a bi€n nhan két qud mdt s6 vo han cac két qud. Vi du lugng lugng mua trong mot
nam & mot dia diém.

Dt liéu 6 thé thu thap tU mOt thi nghiém c6 ki€m soat, néi cach khac chiing ta c6 th€ thay d6i mot
bién sO trong di€u kién cac bi€n s6 khac gilt khong doi. Day chinh la cach b tri thi nghiém trong noéng
hoc, y khoa va mét sd nganh khoa hoc tu nhién.

D6i v4i kinh t€ hoc néi riéng va khoa hoc xa h0i néi chung, chiing ta rat khé bo tri thi nghiém c6
ki€m soét, va su thuc dudng nhu tat cd moi th(r déu thay ddi nén chiing ta chi c6 th€ quan st hay
diéu tra d€ thu thap d{r liéu.

5 Sé dugc gidi thiéu trong chuong 2.

http://ktdn17c.googlepages.com 6



http://ktdn17c.googlepages.com
1.5. Vai tro clla may vi tinh va pham mé&m chuyén dung
Vi kinh t€ lugng lién quan dén viéc x(r Iy mOt khoi lugng sO liéu rat 16n nén chiing ta can dén su
trg gitip clla may vi tinh va mOt chuong trinh h6 trg tinh toan kinh t€ lugng. Hién nay cé rat nhi€u
ph&n mém chuyén diing cho kinh t€ lugng hodc ho trg x( 1y kinh t€ luong.

Excel

N6i chung cdc phan mém bdng tinh(spreadsheet) déu c6 mOt sO chlic ning tinh toan kinh t€ lugng.
Phan mém bang tinh thong dung nhat hién nay la Excel ndm trong b Office cUa hang Microsoft. Do
tinh thong dung cla Excel nén mac du c6 mdt sO han ché trong viéc Ung dung tinh toan kinh té
lugng, gido trinh nay c6 s dung Excel trong tinh todn & vi du minh hoa va hudng dan gidi bai tap.

Phan m&m chuyén dung cho kinh té lugng

Hudng dén viéc Ung dung cadc md hinh kinh t€ Iugng va cac ki€ém dinh gid thi€t mOt cach nhanh
chéng va hi€u qua chiing ta phdi quen thuQc v&i it nhat mOt phdn mém chuyén diung cho kinh té
lugng. Hi€n nay c6 rat nhiéu phan mém kinh t€ lugng nhu:

Phan mémCang ty phét tri€n

AREMOS/PC Wharton Econometric Forcasting Associate

BASSTALBASS Institute Inc

BMDP/PCBMDP Statistics Software Inc

DATA-FITOxford Electronic Publishing

ECONOMIST WORKSTATIONData Resources, MC Graw-Hill

ESPEconomic Software Package

ETNew York University

EVIEWSQuantitative Micro Software

GAUSSAptech System Inc

LIMDEPNew York University

MATLABMathWorks Inc

PC-TSPTSP International

P-STATP-Stat Inc

SAS/STATVAR Econometrics

SCA SYSTEMSAS Institute Inc

SHAZAMUniversity of British Columbia

SORITECThe Soritec Group Inc

SPSSSPSS Inc

STATPROPenton Sofware Inc

Trong sO nay c6 hai phan mém dugc s dung tuong dbi ph6 bi€n & céc truGng dai hoc va vién
nghién cGu ¢ Viét Nam la SPSS va EVIEWS. SPSS rat phit hgp cho nghién cltu thOng ké va ciing
tuong dOi thudn tién cho tinh toan kinh t€ lugng trong khi EVIEWS dudgc thi€t k€ chuyén cho phan
tich kinh t€ lugng.
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CHUONG 2

ON TAP VE XAC SUAT VA THONG KE

Bi€n ngau nhién.

MOt bién ma gia tri clla né dugc xac dinh bdi mot phép thlr ngau nhién dugc goi 1a mot bi€n ngau
nhién. N6i cach khac ta chua thé xac dinh gia tri cUa bi€én ngau nhién néu phép th(t chua dién ra. Bién
ngau nhién dugc ky hi€u bang ky tu hoa X, Y, Z.... Céc gi tri cUa bi€n ngdu nhién tuong Ung dugc
bi€u thi bang ky tu thudng x, y, z

Bi€n ngdu nhién c6 th€ roi rac hay lién tuc. MOt bién ngdu nhién roi rac nhan mét s6 hitu
han(hodc vo han dém dugc) cac gia tri. MOt bién ngdu nhién lién tuc nhan vo sO gia tri trong khodng
gia tri cUa no.

Vi du 2.1. Goi X 1a s6 chdm xudt hién khi tung m6t con sic sdc (xi ngdu). X 1a mdt bi€n ngdu
nhién rdi rac vi né chi c6 th€ nhan cac két qud 1,2,3,4,5 va 6.

Vi du 2.2. G0i Y 1a chiéu cao cUa m6t ngudi dugc chon ngdu nhién trong m6t nhém ngudi. Y
cling 1a mOt bi€n ngdu nhién vi ching ta chi cé nhén dugc sau khi do dac chi€u cao clia ngudi do.
Trén mOt ngudi cu thé ching ta do dugc chi€u cao 167 cm. Con sO nay tao cho ching ta cAdm giac
chi€u cao 1a m6t bi€n ngdu nhién rdi rac, nhung khong phai thé, Y thuc su cé th€ nhan dugc bat c(r
gia tri nao trong khodng cho trudc thi du tir 160 cm dén 170 cm tuy thudc vao dd chinh xac cla phép
do. Y 1a mOt bi€n ngdu nhién lién tuc.

2.1. Xac sudt

2.1.1 Xac suat bi€n ngau nhién nhan dugc mot gia tri cu thé

Ching ta thl.rdng quan tam dén xac sudt bién ngau nhién nhan dugc mot gia tri xac dinh. Vi du khi
ta sap tung mot suc sacvata muOn biét x4c suat xudt hién Xi =4 1a bao nhiéu.

Do con stic sac c6 6 mat va néu khong co gian 1&n thi kha nang xuat hién cla moi mat déu nhu
nhau nén ching ta c6 th€ suy ra ngay xac suat dé X= 4 la: P(X=4) = 1/6.

Nguyén tac ly do khéng day du(the principle of insufficient reason): Né&u c6 K két qua c6 kha
nang xay ra nhu nhau thi xac sudt xay ra mot két qua la /K.

Khong gian mau: MOt khong gian mau 1a mOt tap hgp tat cd cac kha nang xdy ra clUa moOt phép
thu, ky h1eu cho khong glan mau la S. M&i kha ning Xay ra 1a mOt di€ém mau.

Bi€n ¢ : Bién cO 1a mOt tap con clia khong gian mau.

Vi du 2.3. G0i Z 1a tong s6 di€m phép th(r tung hai con stic sac.

Khong gian maula s = {2;3;4;5:6:7:8:9:;10;11;12}

A = {7;11}T0ng s6 di€m la 7 hodc 11

B = {2;3;12}T6ng sO di€m la 2 hodc 3 hodc 12

C ={4;5;6;8;9;10}

D = {4;5;6;7}

La c4c bién c0.

Hop clia cac bi€n c6

E=AhoacB=A0B ={2;3;7;11;12}

Giao cla cac bi€n c0:

F=CvaD=CnD —{456}

Cac tinh chat cla xac suat

P(S) =1

0<P(A) <1

P(E)=P(AOB)=P(A)+P(B)-P(A n B)
http://ktdn17c.googlepages.com 8
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Tan suat

Khdo sat bién X 1a s6 di€m khi tung stic sdc. Gid sU ching ta tung n 1an thi s6 1an xudt hién gia tri
xi 1 ni. Tan sudt xudt hién két qua xi 1a

f =i

n

Néu sO phép thir U 16n thi tan sudt xudt hién xi ti€n dén x4c sudt xudt hién xi.

Pinh nghia xac sudt

X4c sudt bi€én X nhan gia tri xi 1a

P(X = xi) = lim &

n-e

2.1.2. Ham mat do xac suat (phan phoi xac suat)

Ham mat d6 xac sudt-Bi€n ngdu nhién roi rac

X nhan cac gid tri xi riéng ré xi, x,,..., X,. Him s0

f(x) = P(X=xi), v0ii=1;2;..n

=0 ,vOix £ xi

dugc goi 1a ham mat do xac sudt rdi rac cla X. P(X=xi) la x4c sudt bi€én X nhan gia tri xi.

Xét bi€n ngdu nhién X 1a s6 di€m cla phép th(r tung mOt con stic sac. Him mat d6 xac suat dugc
bi€u dién dang bang nhu sau.
X 1 2 3 4 5 6
P(X=x 1/6 1/6 1/6 1/6 1/6 1/6

)
Bang 2.1. Mat d0 xac suat cUa bi€n ngau nhién rdi rac X )
Xét bi€n Z 1a tong s6 di€m cUa phép th(r tung 2 con stic sac. Ham mat d xac suat dugc bi€u dién

dudi dang bang nhu sau.
Z 2 3 4 5 6 7 8 9 10 11 12
P(Z= 1/3 2/3 3/3 4/3 5/3 6/3 5/3 4/3 3/3 2/3 1/3
7) 6 6 6 6 6 6 6 6 6 6 6

Bang 2.2. Mat d0 xac sudt cUa bi€n ngdu nhién roi rac Z

7/36 -

1/6

5/36

1/9 A

1/12 A

1/18 -

1/36

2 3 4 5 6 7 8 9 10 11 12

Hinh 2.1. Bi€u d6 tan suat cUa bi€n ngdu nhién Z.

Ham mét dé xac sudt(pdf)-Bi€n ngau nhién lién tuc.

Vi du 2.4. Ching ta xét bi€én R 1a con sO xudt hién khi bAm nit Rand trén may tinh cam tay dang
tiéu bi€u nhu Casio fx-500. R 1a m6t bién ngdu nhién lién tuc nhén gia tri bat ky tir 0 dén 1. Cac nha
san xudt may tinh cam két rang kha nang xdy ra mOt gia tri cu th& 1a nhu nhau. Chiing ta c6 mot dang
phan phoi x4ac sudt c6 mat dd xac sudt déu.

http://ktdn17c.googlepages.com 9
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N . . 1
Ham mat dO xac suat déu dugc dinh nghia nhu sau:f(r) = U-L

VGi L : Gia tri thdp nhat cUa phan phoi
U: Gid tri cao nhat cUa phan phOi

- fm;

0,2 0,4 0,6 0,8 1 1,2

Hinh 2.2. Him mat d0 xac suat déu R.

~ 2 < > < b —d
Xac suat dé R roi vao khoang (a; b) la P(a <r<b) = UL "
Cu thé xac suat d€ R nhan gi4 tri trong khodng (0,2; 0,4) 1a:

0,4-0,2

P(0,2<r<0,4) = =20%, day chinh la dién tich dugc gach chéo trén hinh 2.1.

TOng quat, ham mat d0 xac sudt cla mOt bi€n ngdu nhién lién tuc ¢ tinh chat nhu sau:
1) f(x) > 0 ‘
(2) P(a<X<b) = Dién tich nam dudi duOng pdf

P(a<X<b) = I f(x)dx

3) !f (x)dx =1

Ham dong mét do xac sudt -Bi€n ngau nhién roi rac
Vi du 2.5. Xét hai bi€n ngau nhién rdirac X va Y c6 xac suat dong xdy ra X = xi va Y = yi nhu sau.

X
2 3 P(Y)
v 1 0,2 0,4 0,6
2 0,3 0,1 0,4
P(X) 0,5 0,5 1,0

Bang 2.3. Phan ph6i dOng mat dd xac xudtcla X va Y.
Pinh nghia :G0i X va Y 1a hai bién ngau nhién rdi rac. Ham s

f(x,y) = P(X=x va Y=y)
=0khi X# x vaY#y

dugc goi 1a ham dong mat d0 xac suat, né cho ta xac xudt dong thoi xdy ra X=x va Y=y.

Ham mat do xac suat bién

fx) = 2 FC5Y) ham mét d6 xéc sudt bién clia X
y

f(y) = z £(X.¥) ham mat d xac sudt bién clia Y

Vi du 2.6. Ta tinh hAm mat d0 xéac sudt bién d6i véi s6 liéu cho & vi du 2.5.

fx=2)= 2 {X=2¥) 034+ 03=05
y

fx=3)= 2 {x =320 1+04=05
y

fy=1)= 2 fY=D=02+04=06
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fy=2)= 2 f®Y=2=03+01=04
Xac suat cé di€u kién
Ham s0
f(x | y) = P(X=x | Y=y) , x4c sudt X nhan gia trj x v4i di€u kién Y nhén gid tri y,
dugc goi 1a xac sudt c6 di€u kién cla X.
Ham s0
f(y | x) = P(Y=y | X=x) , x4c sudt Y nhan gié tri y vGi di€u kién X nhdn gié trj x,
dudgc goi 1a xac sudt c6 diéu kién cla Y.
Xac sudt c6 diéu kién dugc tinh nhu sau

f(x, A . ~ N
f(X|Y) = M, ham mat dO xac suat c6 diéu kién cua X
f£(y)
f(X’ ) A A ~ PN A 2
f(Y|X) = f(xil , ham mat dO xac suat c6 diéu kién cua Y

Nhu vay ham mat dd xac sudt c6 di€u kién cla mOt bi€n c6 th€ tinh dugc tUf ham dOng mat do
xac sudt va ham mat db xac suat bién cUa bién kia.

Vidu 2.7. Ti€p tuc vi du 2.5 va vi du 2.6.

f(X=2|Y =1)= fX=2Y=)_02_1

f(Y=1) 06 3

f(X=3Y=2)_ 01 1

f(X=3) 05 5
POc 1ap ve thong ké
Hai bi€n ngdu nhién X va Y d6c 1ap vé thong ké khi va chi khi
fCx,y)=fCE(y) o ]
tUc 1a ham dong mat d6 xac suat bang tich cUa cdc ham mat d0 xé4c suat bién.
Ham déng mat dd xac suat cho bi€n ngau nhién lién tuc
Ham dong méat d6 xac sudt cla bi€n ngdu nhién lién tuc X va Y 1a f(x,y) thGa man
f(x,y) >0

00 0

J'J'f (x,y)dxdy =1

—00—00
b d

J'J'f(x,y)dxdy =P(as<x<bjc<y<d)

f(Y=2x=3)=

Ham mat d0 x4c sudt bién dugc tinh nhu sau
f(x) = If (x,y)dy, ham mat d0 x4c suat bién clla X

00

f(y)= J'f(x, y)dx , hAm mét d0 x4c sudt bién clla Y
2.1.3. MOt sd dac trung cua phan phoi xac suat

Gia tri ky vong hay gia tri trung binh
Gia tri ky vong cUa mOt bi€én ngau nhién roi rac

E(X) = z xf (x)

Gia tri ky vong cla mét bi€én ngdu nhién lién tuc
E(X) = J’Xf (x)dx
X

Vi du 2.8. Tinh gia tri ky vong bién X 1a s6 di€m cla phép th(f tung 1 con stic sac

http://ktdn17c.googlepages.com 11



http://ktdn17c.googlepages.com
E(X) :1D1+2Dl+3Dl+4D1+5Dl+6Dl =35
6 6 6 6 6 6

Mot s tinh chat clia gia tri ky vong

(1) E(a) = avdi ala hang s

(2) E(a+bX) =a+bE(X)véiavab la hdng s0

(3) Néu X vaY laddc lap thdng ké thi E(XY) = E(X)E(Y)

(4) Néu X 1a m6t bién ngdu nhién c6 ham mat dd xac sudt f(x) thi

Elg(X)]| = z 8(X)(X) | nhé&u X rdi rac

E[g(X)| = j’g(X)f (x)dx , néu X lién tuc

Ngu0i ta thuOng ky hiéu ky vong 1a =E(X)

Phuong sai. 5

X la mOQt bi€n ngau nhién va = E(X). D0 phan tan cUa d{r liéu xung quanh gia tri trung binh dugc
th€ hién bang phuong sai theo dinh nghia nhu sau:

var(X) =03 =E(X —-p)*

D0 1&ch chudn ca X 13 cin bac hai duong cla 0%, ky hiéu la o, .

Ta c6 th€ tinh phuong sai theo dinh nghia nhu sau

_ 2 . .« .
var(X) = z (X =) f(x) , néu X la bién ngau nhién roi rac

= I(X —W)*f(x)dx, néu X 1a bi€n ngau nhién lién tuc

Trong tinh to4n chung ta s& dung cong thlc sau
var(X)=E(X*)-[E(X)]*

Vidu 2.9. Ti€p tuc vi du 2.8. Tinh var(X)

Ta da c6 E(X) = 3,5

Tinh E(X?) bang cach ap dung tinh chat (4).

EX) < 422 (432 v a2 ol a5 ol w6t ol = 15,17
6 6 6 6 6 6

var(X)=E(X)-[E(X) = 15,17 — 3,5 = 2,92
Cac tinh chat cla phuong sai
(1) EX-p’=EX*)-p’
(2) var(a) =0 vGialahang s6
(3) var(a+bX) = b*var(X)vGi a va b 1a hang s6
(4) NéuXvaY lacac bi€én ngadu nhién dbc 1ap thi
var(X+Y) = var(X) + var(Y)
var(X-Y) = var(X) + var(Y)
(5) Né&u X va'Y la cac bién ddc 1ap, a va b 1a hang so thi
var(aX+bY) = a*var(X) + b*var(Y)
Hi€p phuong sai
X va Y 1a hai bi€én ngau nhién véi ky vong tuong Ung 1a (f, va . Hiép phuong sai cla hai bién 1a
cov(X,Y) = E[(X-c )(Y-) Y] =EXY)-) x,
Ching ta c6 thé tinh toén truc ti€p hi€p phuong sai nhu sau
DOi vGi bi€n ngdu nhién rdi rac
COV(X,Y) = z Z (X ~ My )(Y - Hy )f (X: Y)
y X

=3 D XYi(x,y) ~HH,

y X

D0i vGi bi€n ngdu nhién lién tuc
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0 0o 00 00

CoV(X,Y) = [ [(X=R)(Y ~)E(x, )dxdy = [ [XYE(x, y)dxdy = p b,

Tinh chat clia hiép phuong sai

(1) NéuXvaY dbc lap théng ké thi hiép phuong sai cla chiing bang 0.
cov(X,Y) = E(XY) g «x y

=0 X y—0 X y

(2) cov(a+bX,c+dY)=bdcov(X,Y)vGi a,b,c,d 1a cac hang sO
Nhugc di€m cUa hi€p phuong sai 1a né phu thudc don vi do 1udng.
HE s6 tuong quan
DE& khac phuc nhugc di€m cla hiép phuong sai 1a phu thudc vao don vi do luGng, ngudi ta sU
dung hé so tuong quan dugc dinh nghia nhu sau:
cov(X,Y) _ cov(X,Y)

Py Jvar(X)var(Y) - 0.0,

Hé s6 tuong quan do luGng mOi quan hé tuyén tinh gilta hai bi€n.  s& nhan gia tri nam gilta -1 va
1. Néu =-1 thi mOi quan hé 1a nghich bi€n hoan hdo, n€u =1 thi mmi quan h0&a dong bi€n hoan
hdo.

TU dinh nghia ta c6

cov(X,Y)= Exy

2.1.4. Tinh chat cia bi€n tuong quan

GOi X va Y 14 hai bién c6 tuong quan

var(X+Y) = var(X) + var(Y) + 2cov(X,Y)

=var(X) + var(Y) + 2= Xy

var(X-Y) = var(X) + var(Y) - 2cov(X,Y)

= var(X) + Var(Y) 2= Xy

M6 men cUa phan phOl xac suat

Phuong sai cUla bi€n ngau nhién X 1a md men bac 2 clla phan phdi xac sudt cla X.

TOng quat md men bac k cUa phan phdi xac sudt cla X 1a

E(X-E )X

M6 men bac 3 va bac 4 cla phan phéi dugc st dung trong hai s6 do hinh dang cUa phan phdi xac
sudt la skewness(do bat can xUmng) va kurtosis(d6 nhon) ma chiing ta sé xem xét ¢ phan sau.

2.1.5. MOt sd phan ph@i xac sudt quan trong

Phan phéi chuan

Bi€n ngau nhién X c6 ky vong 1a 0, phuong sai 1a 02 Néu X c6 phan phoi chuén thi né dugc ky
hiéu nhu sau

X ~ N(u,0%)

Dang ham mét d0 xac xudt cla phan ph6i chudn nhu sau

1 1(x-w’
ome’q’% 2 o E

f(x)=
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0,5
S
/W
0,3
0,2
0,1 -
\/ T T ﬂ T T \\
-3 ) -1 B 0 1 2 3
H-10 H ¢ Xap xI
ARYA B
< Xap xi N
. Xap xi 99,7% )[
Hinh 2.3. Ham mat dd xac suat pha _
Tinh chét clia phan ph6i chuén
(1) Ham mat d§ xdc suat cUa d0i x(tng quanh gid trj trung binh, )
(2)  Xap xi 68% dién tich dudi dudng pdf nam trong khodng xap xi 95% dién tich nam
dudi duOng pdf nam trong khodng va xap xi 99,7% dién tich nam dudi duong pdf nam
trong khodng
(3) NéudatzZ=(X----- - thi ta c6 Z~N(0,1). Z goi 1a bi€n chudn hoa va N(0,1) dugc goi la

phan ph6i chudn hoa.

(4) Dinh ly gidi han trung tdm 1: MOt két hop tuyén tinh cic bi€n c6 phan phoi chudn,, trong
mOt sO diéu kién xéc dinh ciing 1a mOt phan phOi chudn. Vidu X, ~ N(4,,0;) va X, ~ N(U,,03) thi
Y =aX,+bX, v&i a va b 1a hdng sO c6 phan ph6i Y~N[(aa +bX,),(a’0; +b’02) 1.

(5) Dlnh ly gidi han trung tam 2: Dudi mot sO diéu kién xac dlnh gia tri trung binh mau cla céc
mOt bi€n ngdu nhién s& gan nhu tuan theo phan phoi chudn.

(6) Mo men cUa phan phdi chudn

M6 men bac ba: E[(X-a)*]=0

M6 men bac bén : E[(X-0)*=3] *

DPOi v&i mot phan phoi chuén

D0 troi (skewness):

S=FE %@g |]: 0

@ o UpB

D0 nhon(kurtosis):

K= EMSD—

O'DE
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(7) Dua vao két qud ¢ muc (6), nguoi cé th€ ki€m dinh xem mot bi€n ngéu nhién c6 tuan theo
phan ph01 chudn hay khong bang cach ki€m dinh xem S c6 gan 0 va K c6 gan 3 hay khong. Day la
nguyén tac Xay dung ki€m dinh quy ludt chudn Jarque-Bera.

K -3)

IB=—%%+ (—

6 g 4 H

JB tuan theo phan ph&i  ° vGi hai bac tu do(df =2).

Phan phéi °
k
Pinh Iy : Néu Xy, X,,..., Xx 1a cdc bién ngéu nhién ddc 18p c6 phan phdi chuén hod thiX; =y X{
i=1

tuan theo phan ph01 Chi-binh phuong véi k bac tu do.

Tinh chdtcda

(1) Phan phéi °sla phan phOi 1éch vé bén tri, khi bac tu do ting dan thi phan phdi °'ti€én gan
dén phan phdi chudn.

(2) ((2) kvat2=2k

(3) X1 +Xi2 = Xiwex2, hay tng cla hai bi€n c6 phan ph6i  °ciing c6 phan phdi  °3véi s6 bac tu
do bang t6ng céc bac tu do.

Phan phoi Student t

Z

Pinh ly: Néu Z~N(0,1) va X; la d0c 1ap thOng ké thi Lo = \/)(27 tuan theo phan phéi Student hay
k

néi gon 1a phan phoi t véi k bac tu do.

Tinh chat clia phan phéi t

(1) Phan phoi t cling d6i x(Utng quanh 0 nhu phan phOi chudn hod nhung thap hon. Khi bac tu do
cang 16n thi phan phoi t tiém can dén phan phoi chudn hod. Trong thuc hanh. Khi béc tu do 16n hon
30 ngudi ta thay phan phoi t bang phan phéi chudn hoa.

@) ( =0vad = k/(k-2)

Phéan phéi F

2

Xia
k g .
Pinh ly : Néu X;, va X;, 1a dOc 13p thdng ké thi Fi, o Xz/l tuan theo phan phoi F v0i (ky ko)
k2
2

bac tydo.

Tinh chat cGa phan phéi F

(1) Phan phoi F 1€ch vé bén trai, khi bac tu do k; va k, dU 18n, phan phoi F ti€n dén phan phoi
chudn.

2) ( = k(ke-2) Vi didu kidn k2 va 0° = 228K 7D g i s

(2) ( =ko/(ko-2) vGi di€u kién k,>2 va k.(k, —2)'(k, - 4) v0i diéu kién k,>4.

(3) Binh phuong clla mOt phan phoi t véi k bac tu do 1a mét phan phéi F vG6i 1 va k bac tu do
ty = Fi

(4) Néu bac tu do mAu ko kha 16n thi K Fy, ) =Xz, .

Luu y : Khi bac tu do dU 16n thi cc phan phGi  ©, phan phoi t va phan phoi F tién dén phan phéi
chudn. Cac phan phdi nay dudgc goi 1a phan phdi cé lién quan dé€n phan phdi chudn

2.2. Théng ké mo ta

M6 ta dir liéu théng ké(Descriptive Statistic)

C6 bon tinh chat md ta phan phoi xac sudt cUa mOt bi€n ngdu nhién nhu sau:

- Xu huéng trung tam hay “di€m gilta” cUa phan phoi.

- MUc d6 phan tan cla d(r liéu quanh vi tri “di€m gilta”.

- PO trdi(skewness) clla phan phoi.
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- D0 nhon(kurtosis) cUa phan phoi.
MGi quan hé théng ké gilta hai bién s& dugc mo ta bang hé sO tuong quan.
2.2.1. Xu huéng trung tam cUa dir liéu
Trung binh t&ng thé (gia tri ky vong) . = E[X]
X.

1

Trung binh mau x=f
n

Trung vi cUa tOng thé : X 1a mOt bi€n ngdu nhién lién tuc, Md la trung vi cla tEng th€ khi P(X<Md)
=0,5.

Trung vi mau : Néu s6 phan t& cla mau 1a 1€ thi trung vi 1a s6 “& gilta” clla mau sap theo th(r tu
tdng dan hodc gidm dan.

Né&u s6 phan tlf clla mAu chan thi trung vi 13 trung binh cOng cla hai s6 “& gilra”.

Trong kinh t€ 1ugng hau nhu chiing ta chi quan tdm dén trung binh ma khong tinh toan trén trung vi.

2.2.2. PO phan tan cla dit liéu

Phuong sai

Phuong sai cla tOng thé : 0> =E[(X -, )°]

n

< X, = X)?
Phuong sai mau: g2 = 1:1( =X
* n-1
. X, = X)?
hodc ., Z( = X)
(0) =
* n

PO 1éch chudn
DO 1éch chudn téng thé : 0 =./g>

D0 1éch chuén mau: S = /s>
hogc: 6, =,/62
2.2.3. DO trdi S

- C
DO trdi tOng thé :Emg[
@ o OF

A ~ = 1 1 -'_EE
bo tr01mau:S=—z%§
Hiﬂr (0}

Pé6i v6i phan phéi chuén dé tréi bang 0.
2.2.4.P0 nhon K

- C
PO nhon cla tOng thé E%u H C
B o Of

A x 1 1 -_5Z
PO nhon mauK =—2Ex‘f§
n i=1 (6)

DOi vGi phan phoi chudn d6 nhon bang 3. MOt phan phéi ¢6 K 16n hon 3 1a 1a nhon, nhé hon 3 1a
phang. ] ]
2.2.5. Quan hé gilra hai bién-Hé s0 tuong quan

L . S _cov(X,Y)
Hé s6 tuong quan tOng théPxy = ——
O-Xo-Y
A~ = —_ SXY
He sO tuong quan maulxy =
SXSY
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v0i Syy = ﬁ Zl (Xi _i)(Yi _?)

2.3. Théng ké suy di€n - van dé udc luong

2.3.1. U6c luong

Chting ta tim hi€u ban chat, dac trung va yéu cau cla udc lugng thOng ké thong qua mot vi du don
gidn 1a udc luong gia tri trung binh cUa tOng thé.

Vi du 11. Gid s{ chiing ta mu6n khdo sét chi phi cho hoc tap cla hoc sinh ti€u hoc tai trudng ti€u
hoc Y. Chiing ta mu6n biét trung binh chi phi cho hoc tap clla mét hoc sinh ti€u hoc 1a bao nhiéu. Goi
X 1a bi€n ngdu nhién Ung vGi chi phi cho hoc tdp clla mOt hoc sinh ti€u hoc (X tinh bang ngan
dong/hoc sinh/thdng). Gid s ching ta bi€t phuong sai clla X 1a 02 =100. Trung binh thuc cla X 1a
la mOt s6 chua biét. Chiing ta tim cach uGc lugng  dua trén mOt mau gbm n=100 hoc sinh dugc lua
chon mOt cach ngdu nhién.

2.3.2. Ham udc luong cho

Chiing ta dung gia tri trung binh mau X d€ udc luong cho gia tri trung binh cla tOng th€ . Ham
udc luong nhu sau

X = (X, +X, +OB-X,]

n

X 1a mOt bién ngdu nhién. Ung voi mOt mau cu thé thi X nhén mot gid tri xac dinh.

Uéc luong di€m

Ung v6i mdt mau cu thé, gid s ching ta tinh duge X = 105 (ngan déng/hoc sinh). Pay 1a mot
udc lugng di€m.

Xéc suat d€ mbt udc lugng di€m nhu trén diing bang trung binh thuc 1a bao nhiéu? Rat thdp hay cé
th€ néi hdu nhu bang 0.

U6c luong khoang

U Gc lugng khodng cung cdp mOt khodng gia tri c6 th€ chira gi tri chi phi trung binh cho hoc tap
cUa m6t hoc sinh ti€u hoc. Vi du chiing ta im dugc X = 105. Chuing ta c6 th€ néi  c6 th€ nam trong
khodng X +10 hay 95<u<115,

Khodng udc lugng cang rOng thi cang c6 kha ning ch(a gid tri trung binh thuc nhung mot khodng
udc lugng qué rong nhu khodng X +100 hay 5<H <205 thi hdu nhu khong gitp ich dugc gi cho
chiing ta trong vi€c x4c dinh . Nhu vy c6 mOt su danh d6i trong uGc lugng khodng véi cling mot
phuong phép udc lugng nhét dinh: khodng cang hep thi mUc dd tin cdy cang nhd.

2.3.3. Phan phéi clla X

Theo dinh 1y gidi han trung tam 1 thi X 1a m&t bi€n ngdu nhién cé phan phéi chudn. Vi X cé phan
phdi chudn nén chiing ta chi can tim hai dac trung cla né 1a ky vong va phuong sai.

Ky vong clla X

B(X) =EL (X, +X, 40X, BBy X, e ena=
(h On O [On

Phuong sai clla X

_ al 0o 1 » 01, al
X) = X, + X, +0* X |/=— X =— ==
var(X) Var%—( L +HX,+ H)E e Vari IH — 00, =—

A A A ~ > J— < OX
Vay do leéch chuan cua X la —=.
Jn

A A . BN - =z N - ~ 2 N GX 7 ~ P 2 7.
Tu thdng tin nay, 4p dung quy tac 22 thi xac suat khoang X ZT chtra  sé xap xi 95%. U'Gc
n
lugng khodng véi do tin cay 95% cho  1a
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— .0 — .0

X-2-X<pusX+2-2

Jn Jn
105-220 <i<105+2-2
100 V100

~ A

6, =103<u <107 =6,

- N N - ~ A s 2 N GX s 7. , ~ A
Luu y: Mac du vé mat ky thuat ta n6i khoang X 2T chira  v@i xac suat 95% nhung khong
n

th€ n6i mot khodng cu thé nhu (103; 107) cé xac sudt chta  1a 95%. Khodng (103;107) chi c6 thé
hodc chfa  hodc khdng chura )
Y nghia chinh xéc cUa d0 tin cay 95% cho Udc lugng khodng cho  nhu sau: Vi quy tac xay dung

2 N Gx N - . < ~ A X 7. o~ X < , A > ,
khodng la X £ 2T va chuing ta ti€n hanh lay mOt mau vGi cO mau n va tinh dugc mOt khoang udc
n

lugng. Ching ta c(t 1ap di 1dp lai qua trinh 14y mau va udc lugng khodng nhu trén thi khodng 95%
khodng udc lugng ching ta tim dugc sé chlra

T6ng quét hon, néu tri théng ké can UGc lugng 1a O va ta tinh dudc hai Udc luong 8, va 6, sao
cho

P@, <us<B)=1-a véio< <1

hay xdc suat khodng tir 8, dén 8, chia gia tri that 0 1a 1-- - thii 1-- duoc goi la d6 tin cdy cla
udc lugng, dudc goi la mUrc y nghia clia udc lugng va ciing 1 xac sudt mac sai 1am loai L.

Né'u = 5% thi 1-- 1a 95%. MM y nghia 5% hay dUr@in cay 95% thuOng dugc si dung trong
thong ké va trong kinh té lugng.

Cac tinh chdt ding mong doi cUla mdt Udc lugng dugc chia thanh hai nhém, nhém tinh chat cla
udc lugng trén ¢8 mau nhé va nhém tinh chat udc lugng trén ¢ mau 16n.

2.3.4. Cac tinh chat Ung véi mau nho

Khong thién 1€ch(khéng chéch)

M6t uéc luong 1a khong thién 1éch néu ky vong clia § ding bang 6.

E©) =9

Nhu da chiUing minh & phan trén, X 1a udc lugng khong thién 1éch cla

ml A\

RN

F/ra1\—A E
Hinh 2.4. Tinh khong thién 1éch cla udc lugng.
0 12 u6c lugng khong thién 1éch cla  trong khi 12 uGc lugng thién 1€ch cla
Phuong sai nhé nhat
Ham udc lugng 8, c6 phuong sai nhd nhat khi vdi bat clr ham udc luong 6, nao ta ciing c6
Var(él) < VEll‘(éZ) .

Khong thién 1€ch tét nhat hay hiéu qua
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MOt udc lugng 1a hiéu qua néu no 12 udc lugng khong thién 1éch va c6 phuong sai nhod nhat.
A

£/ A\

E/aN—FE/A\

Hinh 2.5. U'Gc lugng hi€u qua. Ham uGc lugng > hi€u qua hon ..

Tuy€n tinh

Mot ubc luong 6 cla 8 dugc goila udc lugng tuy€n tinh néu né 1a mét ham s6 tuyén tinh cla
cac quan sat mau.

- _1
Taco X=—(X,+X,+..+X)
n

Vay X la udc lugng tuy€n tinh cho

U'éc luong khong thién 1éch tuy€n tinh t6t nhat (Best Linear Unbiased Estimator-BLUE)

M6t udc lugng 6 dugc goi 1a BLUE néu né 1a udc lugng tuyén tinh, khong thién 1&ch va c6
phuong sai nhd nhat trong 18p cac uGc lugng tuy€n tinh khong thién 1éch cla 0. C6 th€ chiing minh
duoc X la BLUE.

Sai sO binh phuong trung binh nhé nhat

Sai s6 binh phuong trung binh: MSE(8)=E(6-6)?

Sau khi bi€n d6i ching ta nhan dugc: MSE(Q )=var(8 )+E[E(8)-6 ]?

MSE( 9 )=var( 8 )+bias(8)

Sai s6 binh phuong trung binh bang phuong sai cla udc lugng cong v6i thién 1éch cla uGc lugng.
Chiing ta mu6n Udc 1ugng it thién 1&ch dOng thdi c6 phuong sai nhd. Ngudi ta st dung tinh chat sai
sO binh phuong trung binh nhd khi khong thé chon udc Iugng khong thién 1€ch tOt nhat.

2.3.5. Tinh chat cla mau 1én

MOt sO6 uGc lugng khong thod man cac tinh chat thOng ké mong mudn khi cd mau nho nhung khi
c mau 16n dén vo han thi 1ai c6 mOt s6 tinh chat théng ké mong mubn. Cac tinh chat théng ké nay
dugc goi la tinh chat cla mau 16n hay tinh tiém cén.

Tinh khéong thién 1&ch ti€m can

U'Sc luong 6 duoc goi la khong thién 1éch tiém cén clia 6 néu limE(®,) =0

Vi du 2.12. Xét phuong sai mau cla bi€n ngdu nhién X:

Z(Xi _>_<)2
Si = =1
n-1
Z(Xi _)_i)z
6.)2( — =1
n
C6 th€ chltng minh dugc
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E[s:]=0:
B[67]= 02 -~F
0 nC

Vay s’ 1a udc luong khong thién 1éch cla o2, trong khi &> 1a uGc luong khong thién 1&ch tiém
cancla 0.

Nhat quan

M6t uGc luong § dugc goi la nhat quan néu xac suat néu né ti€n dén gia tri ding cla 8 khi cd
mau ngay cang 1Gn.

8 1a nhét quan thi yp;Ué -g< 3=1v6i  1amots6 duong nhé wy .

£(8)
A
N rat
N 16n
0 ad s
0 as s ) >

Hinh 2.6. U 6c lugng nhat quén

Quy luét chu@n tiém cén

M6t udc lugng § dugc goi 1a phan phdi chudn tiém cén khi phan ph6i mau cla né ti€n dén phan
phoi chudn khi ¢ mau n ti€n dén vo cling.

Trong phan trén chiing ta da thdy bi€n X c6 phan phdi chudn v4i trung binh  va phuong sai  ? thi
X c6 phan phéi chudn vdi trung binh ~ va phudng sai  %/n v&i cd c¢§ mau nho va 16n.

Né&u X la bi€én ngdu nhién c6 trung binh  va phuong sai 2 nhung khéng theo phan phan phéi
chudn thi X ciing s& c6 phan phGi chuén vdi trung binh  va phuong sai  %/n khi n ti€n dén vo cling.
Day chinh 1a dinh ly gidi han trung tam 2.

2.4. Thong ké suy di€n - Kiém dinh gia thi€t théng ké

2.4.1. Gia thiét

Gid thiét khong 1a mOt phat bi€u vé gia tri cla tham sO hodc vé gié tri clla mOt tap hgp cac tham
s0. Gia thi€t ngugc phat bi€u v€ gia tri cla tham sO hodc mOt tdp hop tham s6 khi gid thi€t khong
sai. Gia thi€t khong thudng dugc ky hiéu 1a Hova gid thi€t ngugc thudng dugc ky hiéu 1a H,.

2.4.2. Ki€m dinh hai dudi

Vi du 13. Quay lai vi du 11 vé bién X 1a chi phi cho hoc tap cla hoc sinh ti€u hoc. Chiing ta biét
phuong sai cla X 1a 02=100. V&i m6t mau v6i cd mau n=100 ching ta da tinh dugc X, =105 ngan
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dbng/hoc sinh/thdng. Chiing ta xem xét kha nang bac bd phat bi€u cho rang chi phi cho hoc tép trung
binh cUa hoc sinh tiu hoc 12 106 ngan dong/thang.
Gia thiét
H():t P= 106:70
Hy: t p#106=7,
Chting ta di bi€t X ~N(p ,0>/n), v&i d6 tin cdy 95% hay mUrc ¥ nghia a = 5% chiing ta di xay dung

7 2 2 ~ N 0 ~ 2 N A s N s 2 2 ¢
dugc udc lugng khodng cla 1a X, * \/— . Néu khoang nay khong chua  thi ta bac bo gia thiet
n

khong v&i d6 tin cdy 95%, ngudc 1ai ta khong dU co s& d€ bac bo gid thiét Hy.

O phén trén ching ta di tinh dugc uSc lugng khodng clla  dua theo X, 1a (103;107). Khodng nay
chta ,=106. Vay ta khong th€ bac bo dugc gid thiét H,.

Khodng tin cdy ma ta thi€t 1ap dugc dugc goi la mi€n chdp nhan, mi€n gi tri nam ngoai mién
chap nhan dugc goi 1a mién bac bo.

/_/ 103 107 \

Mién bac 2o Mién ch“'p nhan 2o Mién bac
bo bo
Hinh 2.7. Mién bac b va mién chdp nhan H,.
TOng quat hon ta c6
X-u
Z= y\/_ ~N(0,1) hay Z tuan theo phan phOi chudn hoa.
n

P
n [ ]
a/2 o/
I\-Iié_n bac Zoal2 Mieén chip nhin T I\:’Iié‘l:l bac
bo bo

Hinh 2.8. Mién ché'p nhan va mién bac bo theo  cUa tri th6ng ké Z

Ta c6 tat cd hai mlen béc bo va do tinh chat déi xUing cla phan ph01 chudn, néu mUc y nghia la
thi xdc sudt d€ Z nam & mi€n bac bo bén trdila /2 va xac sudt d€ Z nam & mién bac bo bén trai cung
la /2. Chiing ta dat gia tri t&i han bén trai 1a Z,,, va gia tri t&i han bén phai 1a Z,., . Do tinh d6i x(ng
ta lal co Za/z =-7Z1 n.

Xéc sudt d€ Z nam trong hai khodng t&i han 1a

P(Za/z SZ<Z, a/z) =1-a (2.1)

hay

P(-2,.,<2<27,,, =1-a

1-a/2 =
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X-u ,
Thay Z= y va bién d6i mOt chiit chiing ta nhan dugc
n

PR -7 <usxX+z, S a (2)

|:| 1-a/2 \/_ 1-0/2 \/_
Cac ménh dé (2.1) va (2.2) 1a nhiing ménh dé xac suat. )
Kiém dinh gia thi€t thong ké theo phuong phép truyén thOng
Phat biéu ménh deé xac suat
t=1-a

o
1-a/2 ﬁw:uom

PB? 7y — \/_ SusX+27
Nguyen tac ra quy€t dinh

~ Y 0 ~ 0 rd 7 N Y
> Néu X1 =Zi 42 ﬁ >Ho hodc X+ Zi o) ﬁ <M, thi ta bac bd H, vGi dO tin cay 1--

hay xac sudt mac sai lam la

. o = (e) - ,
> Néu Xi = Z 4, I SHSX +Z ), /;, thi ta khong thé bac b6 Ho.

Vél Il‘l':rC },/' nghIa =5% thi Z1.) n= 297)5% = 1,96 ~ 2

— o 10
Ta c6 X, —Zl_mf :105—2E =103

X ——105+29—107
10

1 a/2 \/_
Vay ta khong thé bac bd gid thi€t Ho.
Kiém dinh gia thi€t thong ké theo tri thOng ké Z
Phat bi€u ménh dé xac suat
P(Zu/z SZs< Z1 a/2) =1-a
Quy tac quyet dinh
’ X; ~Hy X, ~Hy
> Néu Zn: 0'7 <Z n hOéC Zn: 7 > Zl.> 2 thi ta bac bé Ho le dé tin Céy 1--
n n

hay xéc sudt mac sai lam la
> Néu Zsp < Zy < Z1. 1, thi ta khong thé bac bo H.
V&imUc y nghia =5% ta c6
2y p="Zgrs% =196~ 2
vaZyp="Zosw=-196~ -2
X, -, _105-106

o) 10
AT
Vay ta khong thé bic bd Ho.
Ki€m dinh gia thi€t théng ké theo gia tri p
D6i v6i kiém dinh hai dudi gia tri p dugc tinh nhu sau:
p=2p(z,[<Z|
VGi Ztt = -1 ta c6 P(1<Z) = 0,16, vAy gid tri p = 0,32.

Quy tac quyét dinh
> Neéup : B4c bo Ho.
> Néu p >> > : Khéng thé bac bo Ho.
Trong vi du trén p 0,32> =5%. Vay ta khong th€ bac bd Ho.
Ba cach ti€p can trén cho ciing mot két qua vi thuc ra chi t& nhitng bién d6i cla cing m6t ménh
dé xé4c sudt. Trong kinh t€ 1UQng ngudi ta cling thudng hay st dung gi4 tri p.
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2.4.3. Ki€m dinh mét dudi

Ki€m dinh duéi trai

Vi du 14. Ti€p tuc vi du 13. Ki€m dinh phat bi€u : “Chi cho hoc tdp trung binh cla hoc sinh ti€u
hoc 16n hon 108 ngan dong/hoc sinh/thang”.

Gia thiét

H():tp>]_08:70

Hi:t p<108=7,

Phat bi€u ménh dé xac sudt

P(Zr<Z) =1-0

Quy tac quyét dinh

»  NéuZ.<Z- :Bacbb Ho.

»  NEuZ.>Z. : Khong thé bac bo Ho.
Vél =5%ta co Zs% = -1,644
X, -H, 105-108 _

Ta cé Ztt = y B 1y =3 Zs% = -1,644 vay ta bac bd Ho.
Jn V100

Ki€m dinh dudi phai

Vi du 15. Ti€p tuc vi du 13. Ki€m dinh phat bi€u : “Chi tiéu cho hoc tap trung binh cUa hoc sinh
ti€u hoc nho hon 108 ngan déng/hoc sinh/thang”.

Gia thié€t

Ho: 72<107=7,

Hi: 2>107=7,

Phat bi€u ménh dé xac sudt

P(Z<Zy7) =1-_

Quy tac quyét dinh

»  NEuZ.>Z. : Bic b Ho.

»  NE&u Z:< Z. : Khong thé€ bac bd Ho.
X, —H, _105-107 _

Ta c6 Ztt = 7 y =72 < 74 = -1,644 vAy ta khdng th& bac bd Ho.
n /100

2.4.4. MOt s6 trudng hop dac biét cho udc luong gia tri trung binh clia téng thé

< TO6ng thé cé phan phoi chudn, cd mau 16n, phuong sai chua bi€t. Chién lugc ki€m dinh giéng
nhu trén nhung thay phuong sai téng th€ bang phuong sai mau.

% TOng thé€ c6 phan phOi chudn, phuong sai chua bi€t, cd mau nho:

X —Hy,

% - t-Stat"’t(n.D
Jn

Ki€m dinh trén trj thOng ké t cling tuong tu nhu doi vdi tri thdng ké Z, ta chi viéc tra t thay cho Z.
Khi ¢@ mau dU 16n tri thOng ké t tuong tu tri thdng ké Z.

R T6ng thé€ khong tuan theo phan ph&i chudn, ap dung dinh ly gidi han trung tam. Khi cd mau du
16n thi tri thOng ké t tinh todn nhu phan trén co phan ph01 gan v@i phan ph01 Z.

Ngoai ra Chung ta con co th€ ki€m dinh cac gid thi€t vé phuong sai, ki€m dlnh su bang nhau gi(ra
céc phuong sai cUa hai tOng th€ va ki€m dinh sy bang nhau gilta cac trung binh t6ng th€. Ching ta xét
ki€m dinh gid thi€t vé phuong sai vi gid dinh vé phuong sai khong ddi 1a mot gid dinh quan trong
trong phan tich hoi quy.

Ki€m dinh gid thiét vé phuong sai

Xét gid thiét

Ho: 0’ = GS

H1: 0’ #0,

C6 thé chltng minh dugc
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2

S 2
(n _1)? ~ X

Ménh dé xac suat

s’ H

2 2 _

P%(n—l,aﬂ) sn _1)_2 < Xo-11-a/2) B 1-a
o H

0

Quy tac quyet dinh

Néy (n - 1)_ < X(n —1a/2) hodc (= 1) > X(Zn—l,(x/Z) , thi bac bo H,,.

2

e 2 S 2 ~ A ’ 2
Néu Xn-1a/2) SN ‘1)? < Xtn-11-a/2) , thi khong bac bo H.
0

Ki€m dinh su bang nhau clia phuong sai hai téng thé
Chting ta c6 mau c& n; tU tong thé 1 va mau cd n, tUr tOng thé 2.
Xét gid thiét

Ho: 0, =05 =0°

2 2
H,: 0, #0,

2
Chting ta dd c6 (n —1)5—2 ~ X

n / 1) X(“'_% 1
n, — n, —
X . F(nl—l n,-1)
_1) (“2% _1)
,— 1)

Hay (n1—1 n,-1)

2
Phat bi€u ménh dé xac suat

2
S
1 —1—
P%(nl—l,nz—l,uu) s S_Z = F(nl—l,nz—l,l—(x/Z) E_ I-a
2

Quy tac quyét dinh

SZ

5 . S 5
» Néu > 5 <Fi -in,-10/2 hodc o2 >F -in,-11-a/2) thi ta bac bo H,.
2 2

2
A, S 5
> Néu Fu-in,-1a2) S 2 <K, 1n,-11-0/2) thi khdng bac bd H,.
2

2.4.5. Sai lam loai I va sai 1am loai II

Khi ta dua vao mOt mau d€ bac bd mot gid thi€t, ta c6 th€ mac phai mot trong hai sai 1dm nhu sau:
Sai 1am loai I: Bac bd Ho khi thuc t&€ Ho diing.

Sai lam loai II : Khong bac b6 Ho khi thuc té né sai.

Tinh chat
Quyét dinh H, diing H, sai
Béc bo Sai lam loai I Khéng mac sai
lam
Khong bac Khong mac sai Sai lam loai II
bd lam
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H=108

/ 103 107 \
.Mién bac 2o . Mién ch“'p nhan . 2o Mién bac .
bd bd

Hinh 2.7. Sai 1am loai I-Bac bé Hy: =108 trong khi thuc t& H, ding.

Xac suat mac sai lam loai I

Vi du 16. Ti€p tuc vi du 13. Ki€m dinh phat bi€u : “Chi cho hoc tdp trung binh cla hoc sinh ti€u
hoc 1a 108 ngan dong/hoc sinh/thang”. Trung binh thuc = (=108.

Gia thiét

Hi:08=108=%,

Hi:08#108=$%,

Gid sUgiatri thucla =108. VVi uélugng khodng cho 1a (103;107) vvi d&@in cay 95%
ching ta bac bG H, trong khi thuc su Hy 1a ding. Xac sudt ching ta mac sai lam loai nay la = 5%.

Xac sudt mac sai lam loai II

Vi du 17. Ti€p tuc vi du 13. Ki€m dinh phat bi€u : “Chi tiéu cho hoc tap trung binh cla hoc sinh
ti€u hoc 1a 108 ngan dong/hQc sinh/thang”. Trung binh thuc = ,=104.

Gia thiét

Ho:04=108=%,

Hi:04#2108=%,

Gid sUgiatri thucla =104. VVi uélugng khodng cho 1a (103;107) vvi d&d@in cay 95%
ching ta khdng bac bd H, trong khi H sai. Xac sudt chiing ta mac sai 1am loai II nay la

Ly tuGng nhat 1a ching ta tOi thi€u hod ca hai loai sai lam. Nhung néu chiing ta mudn han ché sai
1am loai I, tUc 1a chon mUc ¥ nghia  nh thi khodng udc lugng cang 16n va xac sudt mac phai sai
1am loai II cang 16n. Nghién c(tu clla Newman Va Pearson® cho rang sai lam loai I 1a nghlem trong hon
sai lam loai II. Do dé, trong th0ng ké suy dién c6 di€n ciing nhu trong kinh t€ luong c6 di€n, ngudi ta
chon m{c ¥ nghia  hay xé4c sudt mac sai 1am loai I nho, thong thudng nhat 1a 5% ma khéng quan tdm
nhiéu dén

2.4.6. Tém tat cac budc clia ki€m dinh gid thi€t thong ké

Budc 1.Phat bi€u gid thi€t H, va gid thiét nguge H,.

Budc 2. Lua chon tri thOng ké ki€m dinh

Budc 3. Xac dinh phan phdi thOng ké cla ki€m dinh

Budc 4. Lya chon mUc y nghia  hay xéc sudt mac sai lam loai L.

Budc 5. SU dung phan ph01 xac suat cla thOng ké ki€m dinh, thi€t lap mOt khoang tin cay 1--,
khodng nay con dugc goi la mié€n chap nhan. Néu trl thOng ké u‘ng v0i Hy nam trong mién chap nhan
thi ta khong bac bd Hy, néu trj thong ké Ung vdi Ho ndm ngoai mién chdp nhan thi ta bac bo Hy. Luu ¥
1a khi bac bo H, chiing ta chap nhan mltc d0 sai 1am la

s Damodar N. Gujarati, Basic Econometrics-Third Edition, McGraw-Hill Inc -1995, p 787.
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CHUONG 3 .
HOI QUY HAI BIEN

3.1. Gi6i thiéu

3.1.1. Khai niém vé hoi quy

Phan tich hoi quy 1a tim quan hé phu thuOc cla mdt bi€n, dugc goi 1a bién phu thudc vao mot
hodc nhi€u bié€n khac, dugc goi 1a bi€n ddc 1&p nham muc dich udc lugng hodc tién doan gia tri ky
vong cUa bién phu thudc khi bi€t trudc gié tri clia bi€n dbc 1ap.”

MOt sO tén goi khac cla bi€n phu thudc va bi€én dOc 1ap nhu sau:

Bi€n phu thudc: bién dugc gidi thich, bi€n dugc du bao, bi€n dugc hdi quy, bi€n phdn Ung, bién
nOi sinh.

Bi€n ddc 1ap: bi€n gidi thich, bi€n du bao, bi€n hdi quy, bi€n tac nhan hay bi€n ki€m soat, bi€n
ngoai sinh.

Sau day 1a mOt va vi du vé phan tich hoi quy

(1) Ngan hang XYZ muOn ting lugng tién huy ddng. Ngan hang nay muOn bi€t mOi quan hé gilta
lugng ti€n gUi va 1ai sudt tién gUi, cu th€ hon ho muln biét khi ting 13i sudt thém 0,1% thi lugng tién
gUi sé ting trung binh 1a bao nhiéu.

(2) MOt nha nghién c(ru néng nghiép muon bi€t ning sudt tdm st nudi trong hé thOng tham canh
phu thuOc th€& nao vao dién tich ao nudi, mat dd tha tém gibng, chi phi hod chat xUr 1y méi trudng,
trinh dO nhan coéng. TU phan tich hdi quy nay 6ng ta dé ra cac chi tiéu k¥ thudt phit hop cho loai hinh
nay.

3.1.2. Su khac nhau gitra cic dang quan hé

Quan hé tat dinh va quan hé théng ké

Quan hé tat dinh 1a loai quan hé c6 thé bi€u dién bang mdt ham s0 toan hoc. MOt s& quan hé trong
vat 1y, ho4 hoc va mOt sO nganh khoa hoc tu nhién khéc 1a quan hé tat dinh.

Vi du dinh luat Ohm trong vat ly : goi U 1a dién ap, R 1a dién tr@ cUa mach dién thi dong dién I sé

U A - ~ « A 2 ~ . 7 N ”, 2 A A S
lal= R’ noéi cach khac khi di€n ap va di€n tr0 dugc cO dinh trudc thi chiing ta chl nhan dugc mot va

chi mOt gia tri dong dién.

Pa s0 cac bi€n s0 kinh t€ khong c6 quan hé tat dinh. Thi du ta khong th€ néi vGi dién tich nudi tom
cho trudc va ky thudt nudi dugc chon thi ning sudt sé 1a bao nhiéu. Ly do 1a c6 rat nhi€u bi€n s6
dugc k€ dén trong md hinh ciing tac dOng lén ning sudt, ngoai ra trong sO cic bién s& vang mat ndy c6
nh{mg bi€n khong th€ ki€m soat dugc nhu thdi ti€t, dich bénh... Nha nghién c(fu néng nghiép k€ trén
chi c6 thé tién dodn mOt gi4 tri trung binh cUa ndng sudt Ung vGi kY thudt nudi da chon. Quan hé gilra
cac bi€n sO kinh t& c6 tinh chat quan hé thong ké.

HOi quy va quan hé nhan qua

7 Theo Damodar N.Gujarati, Basic Econometrics-Third Edition, McGraw-Hill-1995, p16.
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Mac du phén tich h6i quy dua trén y tudng su' phu thudc clla mOt bi€n sé kinh t€ vao bi€n so kinh
t€ khac nhung ban than ky thudt phan tich hdi quy khong bao ham quan hé nhan qua. M6t vi du dién
hinh cUa sy nham 18n hai khéi niém nay ti€n hanh hoi quy s6 vu trdm & mot thanh phd vGi s6 nhan
vién cdnh sét cUa thanh pho. Goi Y 1a sO vu trOm trong mOt ndm va X 1a sO nhan vién cdnh sat. Khi
chiing ta hOi quy Y theo X, néu chiing ta tim dugc mOi quan hé dong bi€n clla Y va X c6 y nghia
thOng ké thi phan tich hOi quy ndy cho k&t ludn: “Ting sO 1ugng nhan vién canh st sé 1am ting sO vu
trOm”. R® rang phan tich nay sai 1am trong vi€c nhan dinh mOi quan hé nhan qua. SO canh sat tang lén
1a do su ting cuOng cla luc luong canh sat trong boi cdnh s vu trdm ting 1én. Vay diing ra ching ta
phai hoi quy sO canh sét theo s6 vu trdm hay X theo Y.Vay trudc khi phan tich hdi quy chiing ta phai
nhan dinh chinh xac m&i quan hé nhan qua.®

MOt sai 1am phG bi€n n{ta trong phan tich kinh t& lugng la quy két mOi quan hé nhan qua gilta hai
bién s trong khi trong thuc té ching déu 1a hé qua cla mOt nguyén nhan khac. Vi du ching ta phan
tich hoi quy g1Ua sO gi4o vién va s phong hoc trong toan nganh gido duc. Su thifc la cd sO gi4o vién va
sO phong hoc déu phu thudc vao s6 hoc sinh. Nhu vay phan tich mOi quan hé nhan qua dua vao kién
thrc va phuong phép ludn cla mén khac ch( khong tU phan tich hoi quy.

HOi quy va tuong quan

Phan tich tuong quan chi cho thdy d0 manh yéu clla mdi quan hé tuyén tinh gilta hai bi€n s0. Phan
tich twong quan ciing khong th€ hién mOi quan hé nhan qua.Vi du chiing ta xét quan hé gilta hai bi€n
sO X 1a s6 bénh nhan bi x0 gan va Y 1a s0 lit rugu dugc tiéu thu clla mOt nudc. Ching ta ¢ thé nhan
dugc hé s6 tuong quan cao gilta X va Y. Hé sO tuong quan dugc xac dinh nhu sau:

_cov(X,Y) _cov(Y,X) _
XY S S S S YX

Qua dang thirc nay chung ta cling thdy trong phan tich tuong quan vai trd cUa hai bi€n 1a nhu nhau
va hai bién déu 1a ngau nhién.

Phan tich hoi quy cUa X theo Y cho ta biét trung binh s& b&nh nhén bi x0 gan 1a bao nhiéu Ung v&i
lugng tidu dung rugu cho trudc. Ching ta khong th€ ddo ngugc hdi quy thanh Y theo X. Phan tich hoi
quy dua trén gid dinh bién d6c 1ap 1a xé4c dinh trong khi bién phu thudc 1a ngdu nhién. Chiing ta tim
gia tri ky vong cUa bi€n phu thudc dua vao gié tri cho trudc cla cla bi€n dbc 1ap.

3.2.Ham héi quy t6ng th€ va héi quy mau

3.2.1.Ham hoi quy téng thé (PRF)

Vi du 3.1. Hoi quy tiéu ding Y theo thu nhapx.

Theo Keynes thi ham tiéu dung nhu sau °

Y=:1+ oX,v0i :laxuhudngtiéu dung bién, 0<<,<1.(3.1)

Chting ta ki€m chlng gid thiét trén v4i sO liéu t& mOt nude gid dinh Z c6 dan sO 30 ngudi vGi sO
liéu tiéu ding va thu nhapcUa tUng ngudi nhu do thi phan tan sau.

* Ramu Ramanathan, Introductory Econometrics with Applications, Harcourt College
Publishers-2002, trang 113.

K Damodar N Gujarati, Basic Economics-3" Edidtion,p4.

10 SO liéu G phu luc 3.1.PL cudi chuong 3.

http://ktdn17c.googlepages.com 27



http://ktdn17c.googlepages.com

700 -
[
600 - o
° 9
500 ° o« .
2
N— ®
> 400 - . e °
ob o
= [ ]
= ° 3
S 300 - . . J
=} [ ] [ ]
@
a 200 - °
[ )
* [ ]
100 -
0 [ [ [ [ [ [ [ T 1
0 100 200 300 400 500 600 700 800 900

Thu nhap X (XD)

Hinh 3.1. PO thi phan tan quan hé gilra tiéu dung va thu nhép kha dung.

DO thi 3.1. cho thdy c6 mbi quan hé dbng bién gilta tiéu ding va thu nhap khd dung, hay la thu
nhapting sé 1am tiéu ding ting. Tuy quan hé gilta Y va X khong chinh x4c nhu ham bac nhat (3.1).

Trong phan tich hdi quy ching ta xem bi€n ddc 1ap X c6 gia tri xac dinh trong khi bi€n phu thudc Y
1a bi€n ngau nhién. Pi€u nay tudng nhu bat hop ly. Khi ching ta chon ngdu nhién ngudi th( i thi
chiing ta thu dugc dOng thoi hai gia tri: Xi 1a thu nhapva Yi 1a tiéu ding cla ngu0di dé. Vay tai sao lai
xem Yi la ngéu nhién? Cu trd nhu sau : Xét mOt mUc thu nh@pX; xac dinh, cich 18y mau cla ching ta
la chon ngau nhién trong sO nhu‘ng ngudi cé thu nhapla Xi. Thu nhapgop phan chinh yéu quyét dinh
tieu dung nhu thé hién & ham sO (1. 3) tuy nhién con nhleu y€u t0 khéc ciing tdc dOng lén tiéu dung
nén Ung v&i mOt cach 18y mau thi vGi nhiu 18n 18y mau vdi tiéu chi X = Xi ta nhan dugc cac gia tri
Yi khac nhau. Vay chinh x4c hon bi€n phu thudc Y 1a m6t bi€n ngdu nhién c6 di€u kién theo bién ddc
1ap X. U'éc luong tOt nhat cho Y trong truGng hop nay 1a gia tri ky vong clla Y Ung vGi diéu kién X
nhan gia tri Xi xac dinh.

Ham hoi quy tOng thé (PRF):

E(Y/X=Xi)= +/ X (3.2)

DGi vGi mOt quan sat cu thé thi gia tri bi€n phu thudc 1éch khdi ky vong toan, vay:

Yi:( 1+ 3 2Xi +3 1(33)

(1va) ,:cac tham s6 clla mé hinh

U, : tung dO gOc

0,: d0 dobc

Gid tri udc lugng cla Y;

Y, =B, +B,X

=,: Sai sO cUa hoi quy hay con dugc goi 1a nhi€u ngdu nhién

Nhi€u ngdu nhién hinh thanh t{f nhi€u nguyén nhan:

- BO s6t bi€n gidi thich.

- Sai sO khi do luOng bi€n phu thudc.

- Céc tac dOng khong tién doan dugc.

- Dang ham hoi quy khong phfl hop.

Dang ham hoi quy (3.2) dugc goi la hoi quy tOng thé tuy€n tinh. Ching ta s€ thdo ludn chi tlet vé
thuat ng{t hoi quy tuyen tinh & cubi chuong. Hinh 3.2 cho ta cai nhin truc quan vé€ hoi quy tOng thé
tuy€n tinh va sai sO cUa hoi quy.
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Hinh 3.2. Ham héi quy t8ng th€ tuy€n tinh

3.2.2.Ham hdi quy mau (SRF) )
Trong thuc t€ hiém khi chiing c6 sO liéu cla tGng th€é ma chi c6 sO liéu mau. Ching ta phdi st

dung d(r liéu mau d€ udc lugng ham hoi quy tOng thé.
Ham hOi quy mau:
Y, =B, +B.X,(34)
Trong do
B,: udc lugng cho ;.
B,: Uébclugng cho .
D6i vdi quan sat th(ri :
Yi= ﬁl + Bz Xi +e(3.5)
Hinh 3.3 cho thdy su xap xi cla ham hoi quy mau (SRF) va ham hoi quy tOng thé (PRF).
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Hinh 3.3. Hi quy mau va h01 quy tong thé

3.3.Uéc luong cac hé sé clla mé hinh hdi quy theo phuong phap binh phuong toi thi€u-
oLs"

3.3.1.Cac gia dinh cia m hinh héi quy tuyén tinh cO di€n ’ ‘

Céc gid dinh vé sai s0 h0i quy nhur sau d@m bdo cho céc udc lugng hé s6 ham hoi quy t6ng thé
dua trén mau theo phuong phap binh phuong t6i thi€u 1a uGc luong tuyén tinh khong chéch tot
nhat(BLUE).

Gia tri ky vong bang 0: E’81|Xi] =0

Phuong sai khong d6i: varle,|X,| =

(=]

Kh()ng tU’ tu‘O’ng quan: COVISiEJ‘Xi ’ XJJ = E{Eiaj‘xi,le =

Khéng tuong quan véi X: COV{SiXJ‘Xi,XjJ = Elsin‘Xi’XjJ =0

C6 phan phoi chuén: €, = N(0,0°)

O chuong 5 ching ta s€ kho sat hdu qud khi cac gid thi€t trén bi vi pham.

3.3.2.Phuong phap binh phuong t6i thi€u:

Y tudng clia phuong phap binh phuong t6i thi€u 1 tim 3, va 3, sao cho téng binh phudng phan
du c6 gié tri nho nhat.

TU ham hoi quy (3. 5)

e =Y -V, =Y, -B, -B,X

Vay ze —z(Y -B,-B.x,) 36
Diéu kién d€ (3.6) dat cuc trj la:
H
1) QZ Y B,X,|=-2Y e =037
L J==25e

=1 i=1

" OLS-Ordinary Least Square

http://ktdn17c.googlepages.com 30



http://ktdn17c.googlepages.com

a@i e n
(2) %D: —2; (Yl - Bl _B2X1)Xi = —2; ei)<i =0 (38)

Tu (3.7) va (3.8) ching ta rit ra

SY, =0, 46, X, (3

Y YX =B, X, +B, S X} (3.10)

Cac phuang trinh (3.9) va (3.10) dudc goi la cac phuong trinh chudn. Gidi hé phuong trinh chudn
ta duQc

B,=Y-B,X(3.11)

Thay (3.9) vao (3.8) va bién ddi dai sO ching ta c6

z (Yi _?)(Xi _X)

B, =12 ——(3.12)

(X, -X)

1=1

Pat x, =X, -X vay, =Y, - Y tanhdn dugc

R ZYiXi
B, =—— (3.13)

x?

1=1

3.3.3.Tinh chét cla ham hdi quy mau theo OLS

Tinh chat clia tham sO udc luong

(1) B, va B, 1a duy nhat Ung véi mOt mau xac dinh gdm n quan sat (Xi,Yi).

(2) B, va B, la cdc uSc luong diém clla ;va 1,.Gidtri cla B, va B, thay d6i theo m3u ding
dé€ udc lugng. ) )

Tinh chat ctla ham héi quy mau®

(1) Ham hoi quy mau di qua gid tri trung binh cUa d{r1iéu

Thatvay, tur(3.11)tacé Y =B, -B,X

500 - A A A
(SRE): Y; =B, + BX|
450 -

100 - A A

350 -y

300 - X
250 -
200 - A

Tiéu ding, Y (XD)

150 - A
100 -

50 X

0 I I I I I I I 1
0 100 200 300 400 500 600 700 800 900

2 phan chiing minh céc tinh chat G phan nay c6 thé tim dohy @J}?ﬁ,‘ﬂﬁéﬂiﬂﬂ&n?&(@ Rdition, p56-59.
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Hinh 3.4. Pudng hodi quy mau di qua gia tri trung binh ctia dir liéu
(2) Gia tri trung binh clla UGc lugng bang gi tri trung binh cla quan séat d6i véi bién phu thubc:
E[Y)=Y.
(3) Gié trj trung binh clia ph&n du bang 0:E(e,) =0
(4) Cac phan du e; va Y khong tudng quan v&i nhau: Z eY; =0
1=1
(5) Céc phan du e;va X;khong tuong quan véi nhau: Z eX; =0
i=1

3.3.4.Phan phéi cta 3, va f3,"
U'éc luong fil Bz

Sai sO chuénGB =

A SR
Phan ph6i B, ~ NEPp g’ EBz ~ N%z’ o E
L 0 in C
C O &= L[
Hiép phuadng sai cUa hai hé s6 udc lugng
A A — A —H o’ E
COV(B ,Bz) =X Vaf(Bz) = 'XB n E
0% X C
= LC

Trong céc biéu thirc trén 0> = var(e,) véi gid dinh €, ~ N(0,0%)
3.4.Khoang tin cdy va ki€m dinh gia thi€t vé cac hé s hodi quy
3.4.1. Khodng tin cdy cho cac hé sd hoi quy
Thuc su ching ta khong bi€t ¢ nén ta ding Udc lugng khong chéch cla né 1a

n
2
Se

6.2 = 1=

n-—-2

_ (0]
ke e A A .. se(By) =
Sai sO chuan cua hée sO hOi quy cho dO dOc iXZ

13 C6 thé tinh toan ching minh cac bi€u th(c ndy dua vao cac dinh nghia va dinh 1y vé€ ky vong va phuong sai. Tham khdoVii Thi€u va
dong su, Kinh té€ lugng, PL chuong 2, trang 61.
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2=PPe o non .19

B,

TU tinh chat cla phuong sai mau ta cé
2

(Il 2)_ X?n—z) (315)
TU (3. 14) va (3.15) Ta xay dung tri thOng ké

[
L~ ~
52 \/Xz (1=2)(3.16)

n-— 2 -~ n-2
( ) N

n- 2

Bién dGi v€ trai ching ta dugc

B,-B,

A

Op, _ Bz_Bz — Bz_Bz :Bz_Bz

6’ \/6’2 > 6’ o’ Se(Bz)

m-2) 5 5o, |

2 n

n-2 Z i

Thay vao (3.16) ta duQc

Chlfrng minh tuong ty ta 6

81 B Bl

se(B,)

U'éc lugng khoang cho hé s0 hOi quy véi mUc y nghia  nhu sau

Bl Coie a/2)5e(81) <B, < Bl - u/2)se(Bl)(3 19)

B, - t(n—2,1—a/2)se(B2) <B, < Bz + t(n—Z,l—a/Z)Se(B2) (3.20)

3.4.2. Ki€m dinh gia thi€t vé hé s6 hdéiquy ‘

'Chiing ta quan tdm nhi€u dén y nghia thOng ké d6 doc (( ) cUa phuong trinh hoi quy hon 1a tung d0
g6c (( 1) Cho nén tlr day d€n cubi chuong ch( yéu chiing ta ki€m dinh gid thi€t thGng ké vé dd ddc.

Gia thiét

H,:B, = Bz

H,:B, #B;

Phét biéu ménh dé x4c suat

B, -B B
PE(n—z,a/z) <=2 St(n—2,1—or/2) =1-a
se(B3,)

~ -2 (3.18)

Quy tac quyét dinh
~ Bz _Bz <t >t L. >
> Néu = (n-2,a/2) hoac (n-21-as2) thl bac bO Hj.
se(3,) (Bz
. B, -B; S
> Néu tn-24/2) S 2t < Ln-21-a/2) thi ta khong thé bac bd Ho.

se(B, )
Quy tac thuc hanh-Tri théng ké t trong cac phan mé&m kinh té luong
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Trong thuc t€ chiing ta thudng xét xem bi€n ddc 1ap X c6 tdc dOng 1én bi€n phu thudc Y hay
khong. Vay khi thuc hién hoi quy chiing ta ky vong 3, # 0. MUc y nghia hay dugc ding trong phan tich
héi quyla =5%.

Gia thiét

H,:B, =0

H :B,#0

Tri thOng ké tré thanh

B,

se(B,)

Quy tac quyét dinh

> Néu /t-stat/ > t(n.z’97,5%) thi bac bé H().

> Néu /t-stat/ < t(n.2,97,5%) thi kh6ng thé bac bé Ho_

Tra bang phan phdi Student chiing ta thdy khi bac tu do n trén 20 thi tri thOng ké ts,ss, thi xap xi 2.

‘Rh‘ﬁk’é&%@&ﬂ%&‘a"h )

»  Neéu /t-stat/ > 2 thi bac b gid thiét ,=0.

»  Neéu /t-stat/< 2 thi ta khong th€ bac bd gid thiét ,=0.

Trong cac phan mém bang tinh c6 tinh toan hoOi quy, ngudi ta mac dinh mlc y nghia =5% va gid
thi€t Ho: . =0. ThU tuc tinh toan hdi quy cla Excel cung cap cho ta cac hé sé hoi quy, tri thdng ké t,
udc luong khodng clia hé s6 hoi quy va gid trj p**.Sau day la két qua hbi quy dugc tinh toan bang thu
tuc hOi quy cla mOt vai phan mém théng dung.

Excel

Ké&t qud Regresstion cho dit liéu cla vi du 3.1. (Chi trich phan hé s6 hoi quy)

t-stat =

Coefficients Standard Error t Stat P-value  Lower 95%  Upper 95%
Intercept 92,24091128  33,61088673 2,744376012 0,010462  23,39205354 161,089769
X 0,611539034  0,067713437 9,031280327 8,68E-10  0,472834189 0,750243878

Intercept: Tung dQ gOc
Coefficients : H& sO hoi quy
Standard Error : Sai sO chudn cla udc lugng hé s6
t Stat : Tri thOng ké t.2)
P-value : Gia tri p
Lower95%: Gi4 tri téi han dudi cla khodng udc lugng v6i do tin cay 95%.
Upper95% : Gia tri ti han trén cla khodng udc lugng vGi do tin cay 95%.
Béac bo Hy khi /t-stat/ > 2 hodc p-value < 0,05 hoac khodng (Lower;Upper) khong ch(a 0."°
Eviews
ThU tuc Make Equation cho két qua nhu sau(chi trich phan hé so hoi quy):
Dependent Variable: Y
Method: Least Squares
Included observations: 30 after adjusting endpoints

Variable Coefficie Std. t- Prob.
nt Error Statistic

C 92.24091 33.6108 2.74437 0.010

9 6 5

X 0.611539 0.06771 9.03128 0.000

3 0 0

C : Tung d6 goc

Coefficient : H& s6 hoi quy

Std. Error : Sai sO chudn cla udc lugng hé s6
t — Statistic : Tri thOng ké .,

14 & chuong 2 ching ta da biét udc kim dinh trén udc lugng khodng, tri théng ké va gid tri p la tuong duong nhau.
> Nhu da trinh bay & chudng 2, day thuc ra 14 3 cach dién dat tir m&t ménh dé xac sudt nén két ludn tU 3 tri théng ké t, p va udc lugng
khodng 14 tuong ducng nhau.
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Prob: Gia tri p.Bac b6 H, khi /t-Statistic/ > 2 hodc Prob < 0,05.

SPSS
ThU tuc Regression->Linear. (Chi trich phan hé s6 hoi quy).
Unstandardiz Standardiz t Si
ed ed g.
Coefficients Coefficien
ts
Model B Std. Beta
Error
1 (Const 92,241 33,611 2,7 ,
ant) 44 010
X ,612 ,068 ,863 9,0 ,
31 000

Constant: Tung d0 gOc

Unstandardized Coefficients: Cac hé sd hoi quy

Standardized Coefficients: Cac hé s& hoi quy chudn hoa®.

t: t-StatSig: Gia tri p.

Béc bd H, khi /t/ >2 hodc Sig < 0,05

3.5. Dinh ly Gauss-Markov

V@i cac gid dinh cUa m6 hinh hoi quy tuyén tinh ¢ di€n, ham hoi quy tuyén tinh theo phuong phap
binh phuong t6i thi€u 1a udc lugng tuyén tinh khéng thién 1€ch tOt nhat.

Ching ta sé khong chUng minh dinh ly nay."

3.6. PO thich hop cia ham héi quy — R?

Lam thé nao ching ta do luGng mrc dd phu hgp clla ham héi quy tim dudgc cho dit liéu mau.
Thudc do dd phu hop clla md hinh d6i vGi d{f liéu 1a R%. D€ c6 céi nhin truc quan vé R? chiing ta xem
xét dO thi sau

Y

X X
Hinh 3.5. Phan tich d6 thich hgp cla hdi quy
Y, =Y : bié€n thién cUa bi€n phu thulc Y, do luOng d6 1éch clla gia tri Yi so v4i gié tri trung binh
Y.
Y. - Y : bién thién clia Y dudc gidi thich bdi ham héi quy

16 Khai niém nay nam ngoai khuén khé cla gido trinh.
7 Phan chUng minh céc tinh chat & phan ndy c6 & Gujarati, Basic Econometrics-3"

Edition, trang 97-98.
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e. =Y, - Y, : bién thién clla Y khong gidi thich dugc bdi ham hoi quy hay sai s6 héi quy.

Trén mOi Xi chiing ta ky vong e; nho nhdat, hay phan 16n bién thién cUa bién phu thubc dugc gidi
thich b&i bi€n d6c 1ap. Nhung mot ham hoi quy t6t phdi c6 tinh chat mang tinh tOng quéat hon. Trong
hoi quy tuy€n tinh c6 di€n, ngudi ta chon tinh chat tng binh phudng bién thién khong gidi thich
dugc 1a nho nhat.

Ta co

Y = Y+ e

Y,-Y=Y-Y+e,

Y =Y te,
VGiy =Y,-Y va§, =Y-Y

Vay i yi = iyf + ielz + Zi yie; (3.21)
o o o o

S6 hang cubi cung cUa (3.21) bang 0.

n n n

Vayy yi =y i+ e
=1 i=1 =t

3t TSS = 2 ESS=Y§2 va RsSS=Y e’
Pat Zl Vi, Z y: va Z :
TSS(Total Sum of Squares): T6ng binh phuong bién thién clia Y.

ESS(Explained Sum of Squares): T6ng binh phuong phan bién thién gidi thich dugc bang ham héi
quy clUa Y.

RSS(Residual Sum of Squares) : TGng binh phuong phan bién thién khong gidi thich dugc bang
ham h6i quy cla Y hay tOng binh phuong phan du.Ta cé:

TSS = ESS + RSS

¢ R? < ESS _;_RSS
' TSS TSS
n Xlz H
=1 1%
= A2 52 2 O n-=

RZZ;Yi:Bz;Xi :égH H:ng
n ' n H Si;

: :

U

]

z YiXy

i=1

M3t khic ta c6 B, = =—— Vay

i=1

sziyig
R2 = D= 0O_ r;Y (3.22)

> X' ¥
252
Vay d6i v6i ho6i quy hai bi€n R? 1a binh phuong clia hé s6 tuong quan.
Tinh chat ctia R?
(1) 0<R%*<1. Véi R*=0 th€ hién X va Y ddc 1ap thOng ké. R? =1 th€ hién X va Y phu thudc tuyén
tinh hoan hao.
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(2) R’ khong xét dén quan hé nhan qua.
3.7. DU bao bang mé hinh hoi quy hai bién
Dua trén X, xac dinh chung ta du bao Y,
U'éc luong diém cho Yola: Y, =B, + [32

DE udc lugng khodng chiing ta phdi tim phan phéi xéc sudt cla Y, .

y

Du bio gia tri trung binh E(Y,
Tir ¥, =B, +B.X,

Suy ravar(\?o) = Var(f)l + BZXO) = Var([gl) +X? Var( ) 2X cov([gl,ﬁz) (3.23)
Thay bi€u thlc cla Var(fil) , Var(fi2) va cov(f&l,Bz) & muc 3.3.4 vao (3.23) va it gon
L
Var( ) % Ko =X)” X)Z .
2 [

DL
Du bao gia tri cu thé clla Y,
T Y, -V, = (B, -B.)+[B-B. )X, +e,
Tac6 E[Y, - ¥,) = E[B, - B, + X,E(3-B,] + Ele,) =0
va Var(Y -Y ) Var([_7;1)+X2 Var(Bz)+2X cov(Bl,ﬁ2)+Var(e0)(3.25)
SO hang cubi cing Var(eo) =0’. Vay

0 C
O _xy2 L

var(Y0 - YO) —o’O+l+ M[(B.ZG)
0 n =

Xi
R
Sai s6 chudn cla du bao

Cho gia tri cla Y,

2

( ):0%+ +(X -X)’' 0
Xi

Khoang tin cay cho du' bao
Y L PN a/z)se(Y )

I:II:II:J

Nhén xét: X, cang 1éch ra khdi gid tri trung binh thi du sai s6 cta du bdo cang 16m. Chiing ta sé

thdy ré diéu nay qua do thi sau.
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Hinh 3.6. U'éc lugng khodng cho Y.

3.8. Y nghia clla hdi quy tuy€n tinh va mot s dang ham thudng dugc sir dung

3.8.1. Tuy€n tinh trong tham s6

Trong muc 3.2.1 chiing ta da dat yéu cau la d€ uGc lugng theo phuong phap binh phuong tdi thi€u
thi mé hinh hOi quy phdi tuyé€n tinh. S& dung tinh chat ham tuyén tinh cla cac phan phoi chudn ciing
1a phan phéi chudn, dua vao cac gid dinh chat ché va phuong phap binh phuong t6i thi€u, ngudi ta rit
ra cic ham udc lugng tham s hiéu qud va cac tri thOng ké ki€m dinh.

HOi quy tuy€n tinh chi yéu cau tuyén tinh trong cic tham s0, khong véu cau tuyén tinh trong bién

sO.
1
Mo hinh Y =0, +8, X +€ (3.27)

1a md hinh tuy€n tinh trong cac tham s6 nhung phi tuy€n theo bién s0.

M6 hinh Y =3, +(1-B)X (3.28)

1a md hinh phi tuy€n trong cac tham sO nhung tuy€n tinh trong bi€n s0.

HOi quy tuy€n tinh theo OLS chdp nhan dang m hinh tuy€n tinh trong tham s6 nhu (3.27) ma
khong chap nhan dang mé hinh phi tuyén trong tham s6 nhu (3.28).

3.8.2. MOt s6 mé hinh théng dung

Mo hinh Logarit kép

Mo hinh logarit kép phtt hop véi d{r li€u & nhiéu linh vuc khac nhau. Vi du dudng cau vdi do co
dan khong d6i hodc ham san xudt Cobb-Douglas.

M5 hinh dudng cau : Y =B,X"e* (3.29)

Khéng th€ udc lugng mo hinh (3.29) theo OLS vi n6 phi tuyén trong tham s6. Tuy nhién n€u chiing
ta 1y logarit hai vé thi ta dugc mé hinh

In(Y) =In(B,) +B,X +£(3.30)

Pat Y =In(Y) va B, =In(B,) ta dugc mé hinh

Y = BI +B3,X +£(3.31)

M5 hinh nay tuy€n tinh theo tham s6 nén c6 th€ udc lugng theo OLS.
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Chiing ta s& ching minh ddc tinh dang luu ¥ cUa mé6 hinh nay 1a d0 co dan cau theo gia khong dbi.

Dinh nghia d0 co dan: N —a%—aYDX
nh nghia d0 co dan: Np = 55— = —[U—
& X Y
. . s oY 0X oY X
Lay vi phan hai vé cua (3.30)tacé — =P, — =>Ny =——=
y vi phan hai vé€ cua (3.30) ta c6 v B, X Np XY B,
Vay d0 co dan cla cau theo gia khong doi.
_ B2
Y Y = B1X In(Y) In(Y)
0 X 0

Hinh 3.8. Chuyén dang Log-log

T@ng quét, doi véi md hinh logarit kép, hé sO Ung vGi In clla mOt bi€n s6 dOc 1ap 1a dO co dan cla
bién phy thudc vao bién ddc lap do.

M6 hinh Logarit-tuy€n tinh hay mé hinh ting trudng

Goi g 1a tOc d0 ting trudng, t chi thdi ky. M6 hinh ting trudng nhu sau

Y, =(1+g)'Y, (3.32)

Lay logarit hai v€ cUa (3.32)

In(Y,) = tIn(1+g) +In(Y,) (3.33)

pat Y, =In(Y,), B, =In(Y,) va B, =In(l+g)ta dugc md hinh héi quy

Y, =B, +B,t+£€(3.34)

M6 hinh tuy@n tinh-Logarit (Lin-log)

Y =B, +B, In(X) +£ 3 35)

Mo hinh nay pht hgp v6i quan hé thu nhap va tiéu dang cUa mOt hang hod théng thuGng véi Y 1a
chi tiéu cho hang ho4 d6 va X 1a thu nhap. Quan hé nay cho thdy Y ting theo X nhung tdc d0 ting
cham dan.

Y Y Y=B

1

0 X 0

Hinh 3.9. Chuyén dang Lin-log
M6 hinh nghich ddo hay mé hinh Hyperbol

1
Y =B1 +[32§+8(3.36)
Mo hinh nay phu hgp cho nghién clru dudng chi phi don vi, dudng tiéu dung theo thu nhap Engel
hodc duOng cong Philip.
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A% A%

R1~N R <n \\ R1~N

Puritno chi nhi dnn vi PirAno tidn dimo
Hinh 3.10. Dang ham nghich dao
Phu luc 3.1.PL SO li€u vé thu nhap va tiéu dung, XD.

Thu nhap kha
dung Tieu dung
STT X Y
1 173 194
2 361 363
3 355 353
4 366 306
5 581 557
6 382 302
7 633 497
8 406 268
9 375 364
10 267 283
11 783 416
12 515 521
13 705 407
14 493 304
15 367 318
16 159 116
17 492 427
18 827 499
19 111 158
20 452 333
21 688 600
22 327 320
23 647 547
24 687 518
25 443 378
26 657 633
27 105 134
28 484 269
29 653 564
30 141 155
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CHUONG 4 _ ]

MO HINH HOI QUY TUYEN TiNH BOI

4.1. Xay dung mo hinh

4.1.1. GiGi thiéu

MBb hinh hoi quy hai bi€n ma chiing ta da nghién c(u o} chl.rdng 3 thudng khong dU khd nang gidi
thich hanh vi cUa bién phu thuOc o) chuong 3 ching ta néi tieu dung phu thuOc vao thu nhap kha
dung, tuy nhién c6 nhi€u y€u t6 khac ciing tdc dOng 1én tiéu dung, vi du d6 tuGi, mlc do lac quan vao
nén kinh t€, nghé nghiép... Vi thé ching ta can bd sung thém bién gidi thich(bi€én ddc 14p) vao md
hinh hOi quy. Mé hinh vGi mOt bién phu thudc vGi hai hodc nhiéu bién dbc 1ap dugc goi 1a hoi quy
boi.

Chung ta chi xem xét hoi quy tuy€n tinh bOi v&i md hinh tuyén tinh véi trong tham s, khong nhat
thi€t tuy€n tinh trong bié€n s0.

MBb hinh hoi quy b0i cho t&ng thé

Yi = [31 + B2X2,i + B3X3,1 ot Bka,i+si (4.1)

V&i Xy, Xas,..., X, 12 gia tri cdc bién dOc 1ap Ung vdi quan sat i

G608, i 66, i ¢6...0 X) i1a cac tham s6 cUa hoi quy

0,14 sai s6 cUa hoi quy

V6i mOt quan sét i, chiing ta x4c dinh gia tri ky vong cUa Yi

EIY|X S] =B, + B2X21 + BsX +. B X i(4.2)

4.1.2. B Y nghia clla tham s0 o
Cachésd dudc goila cac hé s6 hoi quy riéng
ay[xs| B a3

0X (4.3)

( «do ludng tac ddng riéng phan cla bi€n X, 1én Y v&i di€u kién céc bi€n s khéc trong md hinh
khong d6i. Cu thé hon néu cac bi€n khéac trong mo hinh khong d6i, gia tri ky vong cla Y sé ting
don vi néu X,, ting 1 don vi.

4.1.3. Gia dinh cla mé hinh

S’ dung cac gid dinh cla md hinh hdi quy hai bi€n, ching ta bd sung thém gid dinh sau:

(1) Cac bién dOc 1ap cla md hinh khéng cé su phu thudc tuy€n tinh hoan hdo, nghia 1a khong thé
tim dugc bd sO thuc (( U1 (u1) . 3. ) sao cho

A ALK, AKX+l A X =0 véi moi i

Gid dinh nay con dugc dugc phat bi€u 1a “ khong c6 su da cOng tuy€n hoan hdo trong mé hinh”.

(2) SO quan sat n phdi 16n hon sO tham s6 can udc luong k.

(3) Bién dbc lap X; phdi c6 su bi€n thién tUr quan sat nay qua quan st khac hay Var(X;)>0.

4.2. U6c lugng tham s6 clia mé hinh hoi quy boi

4.2.1. Ham h01 quy mau va uéc luong tham s theo phu’dng phap binh phuong t0i thi€u

Trong thuc t€ ching ta thuOng chi c6 dif liéu tUr mau. TU sO liéu mau chiing ta udc lugng hoi quy
t6ng thé.

Ham h6i quy mau

Yi = Bl + BZXZ,i + BBX3)1 Tt Bka,i +el (4-4)

e =Y, ~Y, =Y - —B,X,; —B.X;, —. B Xy,

Vi cac B 1a udc luong cla tham s6 . Chiing ta trong dgi 8 1a udc lugng khong chéch cla

=, hon n{ta phai 1a m6t uéc lugng hiéu qud. V&i mot so gid dinh chat ché nhu & muc 3.3.1 chuong
3 va phan b0 sung G 4.1, thi phuong phap t0i thi€u tGng binh phuong phan du cho két qud udc Iugng
hi€uqud .
Phuong phap binh phudng t0i thi€u
Chon ,0. . ,0. ...4 ) gsaocho
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n

2
2¢
i=1

dat cuc tiéu.

biéu kién cuc trj cla (4.5)

0Ze.2

1

= - B —( B t )
a—lBl ) _zg(Yi -B, _BZXZ,i _B3X3,i _"'_BKXKJ =
0y el .
10:[13 = _ZZ(Yi -B _BZXZ,i _[33X3,i _-"_BKXK,i USTIRY (4.6) >
2 i=
0y el .
B —— —ZZ(Yi _[31 _BZXZ,i _B3X3,i _"'_BKXK,i Xk,i =0 J

aBk i=1

= i(Yi _éﬁ _BZXZ,i _ésxs,i -
=T

2
- Bka,i (4-5)

Hé phuong trinh (4.6) dudc goi 1a hé phuong trinh chudn cla hdi quy mau (4.4).

Céach gidi hé phuong trinh (4.4) gon gang nhat 1a ding ma tran. Do giGi han cla chuong trinh, bai
gidng nay khong trinh bay thudt todn ma tran ma chi trinh bay k&t qua tinh toan cho héi quy bdi don
gidn nhat 1a h6i quy ba bi€n v4i hai bi€n dbc 1ap. MOt sO tinh chat cla hoi quy ta thdy dugc G hoi
quy hai bi€n ddc 1ap c6 thé ap dung cho hdi quy boi tOng quat.

4.2.2. U6éc luong tham s cho mé hinh hi quy ba bi€n

Ham h0i quy tOng thé

Y = [31 + B2X2 T B3X3,1 tTE, (4-7)
Ham hoi quy mau

Y Bl+B2X21+B3X31+e(48)
Nhac lai cac gia dinh

(1) Ky vong cla sai sO hbi quy bang 0: E(

2,i°

2) Khong tu tuong quan: COV(ei’ej):O,#j
g g

] =0

2

Khong c6 tuong quan gilta sai sO va tUng X COV(el’le) Cov(ei’X3,i) =0

Vi cac gid dinh nay, dung phuong phép binh phudng t6i thi€u ta nhan dugc uGe luong cac hé s

(3) Phuong sai dOng nhat: vare,) =0

(4)

(5) Khéng c6 su da cOng tuy€n hoan hdo gilta X, va X.

(6) Dang ham cla mé hinh dugc xac dinh mOt cach diing dan.
nhu sau.

Bl =Y _Bzx _B3X (4.10)

§Y1X21% H_kyl)(m@)(leﬁ
=1

(4.11)

EZ %z ELEZXZIX_%
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Ezyx31@ H_ﬁyXZI@XZIXBI
A — L= =1 =1
BBl
i=1 =1 =1

4.2.3. Phan phoi clla udc lugng tham sd
Trong phan nay chiing ta chi quan tdm dé€n phan ph&i clia cac hé s6 udc luong {3, va 3,. Hon nita

(4.12)

vi sy turong tu trong cong thitc xéc dinh céc hé s6 udc 1ugng nén ching ta chi khdo sit B,. O day chi
trinh bay két qud*®.
B, 1a m6t UGc lugng khong chéch : E[3,] =B, (4.13)

ZX31

varlp, | = 0 “(4.14)

§2X21%X31H§X21X31

Nhac lai hé s6 tuong quan gilta X, va Xs: Txx, = = -
5 s
1 1 D

Dat Iy x, = I'; bi€n dGi dai s6 (4.14) ta dugc
A 1
Var(Bz) =— o’

;Xii(l_rzzg) (415)

TU cac bi€u thirc (4.13) va (4.15) chiing ta c6 thé rit ra mOt s6 két ludn nhu sau:

(1) Néu X2 va X3 c¢6 tuong quan tuyén tinh hoan hdo thi 1; =1. Hé qua la Val‘(Bz) vo cling 16n
hay ta khong thé€ xac dinh dugc hé s6 cla mé hinh hoi quy.

(2) NE&u X2 va X3 khong tuong quan tuy€n tinh hoan hdo nhung cé tuong quan tuyén tinh cao thi
udc lugng 3, van khong chéch nhung khéng hiéu qua.

Nhirng nhan dinh trén diing cho ca hoi quy nhi€u hon ba bién.

4.3. R* va R? hiéu chinh

Nhac lai khai niém vé R?: R’ = ESS _, _RSS

TSS TSS

MOt mo hinh c6 R?16n thi tEng binh phuong sai s6 du bao nho hay néi cach khac d6 phu hgp clia
mo6 hinh d6i v6i d{f li€u cang 16n. Tuy nhién mot tinh chat dac trung quan trong cUa 1a n6 c6 xu huéng
tdng khi sO bi€n gidi thich trong mé hinh ting 1én. N€u chi don thudn chon tiéu chi 1a chon mé hinh c6
R?cao, ngudi ta c6 xu huéng dua rat nhi€u bi€n ddc 1ap vao mé hinh trong khi tdc dOng riéng phan
cUa c4c bi€n dua vao dbi vGi bi€n phu thudc khong cé ¥ nghia thdng ké.

PE hiéu chinh phat viéc dua thém bi€én vao md hinh, ngudi ra dua ra tri thdng ké RZ?hiéu
chinh(Adjusted R? )"

= Céc thao tac chling minh khd phlc tap, d€ tu chlng minh ddc gid hay nhé 1ai céc dinh
nghia va tinh chat cUa gié tri ky vong, phuong sai va hiép phuong sai cla bién ngau
nhién.
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R =1-

Vi n 1a s6 quan sat va k 12 s6 hé s6 can udc lugng trong mo hinh.

Qua thao tac hi€u chinh nay thi chi nhitng bi€n thuc sy lam ting kha ning gidi thich cla mé hinh
mdi xUng dang dugc dua vao mé hinh.

4.4. Ki€ém dinh mUc y nghia chung cia mé hinh

Trong hoi quy bdi, md hinh dugc cho 1a khong cé sltc manh gidi thich khi toan bd cac hé s6 hoi quy
riéeng phan déu bang khong.

Gia thiét

Hol. 2:13:'”:11(20

H,: Khong phai tat ca cac hé s6 dong thdi bang khong.

Tri théng ké ki€m dinh Ho:

ES /k 'y

Focinn
(n k)
Quy tac quyét dinh
> Néu F.> F(k—l,n—k,d) thi bac bé H,.
> N&U Fy < Fyinia) thi khong thé béc bé Ho.

4.5. Quan hé gittaR’va F

- i / k-1) _(n-k)ESS _  (n-Kk)ESS
RS / 0 (k-DRSS  (k —1)(TSS —ESS)

_ _(n-Kk)ESS/TSS _ (n-kR’ / k-1)
(k -1)(1- ESS/TSS) (k—l)(l—Rz) (1-R?) /
(n-k)

4.6. USc luong khodng va ki€m dinh gia thiét théng ké cho hé s hdi quy
Uéc lucjng phuong sai cUa sai sO
2

2 _ ; (4.17)

* n-k
Ngudi ta chling minh dugc s? 1a udc luong khong chéch cla 2 hay E(Si) =
(n ‘k)Sg 2

0.2

Néu céc sai sO tuan theo phan phOi chudn thi Xenato -

R Bn —Ba _

Ky hiéu S-E(Bm) =S, =0, .Taco tri thOng ké B

(n-k)

U'6éc lugng khoang cho  v6i mUc y nghia lé

Bm Link1-a/2)S- e(B )<B, < B T nk1-a/2)S e(B )(4.18)
Thong thudng ching ta muodn ki€m dinh gid thiét H, 1a bi€n X,, khong c6 tac dOng riéng phan lén

Ho: : n=0

Hit : n#0

Quy tac quyét dinh

> Neéu /t-stat/ >t 1 thi ta bac bd H.

 Cong thlc cla Theil, dugc st dung & da sO cadc phan mém kinh t€ lugng. MOt cong thltc khac do Goldberger dé xuat 1a Modified

k
R®= Q— o %22. (Theo Gujarati, Basic Econometrics-3", trang 208).
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> NEu /t-stat/< tuu ) thi ta khong thé bac bd H.

4.7. Bién phan loai (Bi€n gid-Dummy variable)

Trong cac md hinh hdi quy ma ching ta da khdo sat tir dau chuong 3 dén day déu dua trén bi€n dOc
1ap va bién phu thuOc déu la bién dinh luong. Thuc ra mé hinh hodi quy cho phép s dung bién dbc
1ap va ca bién phu thudc 1a bi€n dinh tinh. Trong gidi han chuong trinh chiing ta chi xét bi€n phu
thubc 1a bi€n dinh lugng. Trong phan nay ching ta khdo sat mé hinh hoi quy c6 bi€n dinh tinh.

DGi véi bién dinh tinh chi c6 thé phan 16p, mOt quan sat chi c6 thé roi vao mbt 16p. Mot sO bién
dinh tinh 6 hai 16p nhu:

Bién dinh tinh Lép 1 Lép 2
Gidi tinh N Nam
Ving Thanh Nong
thi thon
Ton gido Co Khong
TOt nghiép dai Pba Chua
hoc

Bdng 4.1. Bién nhi phan

Ngu0i ta thuOng gan gia tri 1 cho mOt 18p va gia tri 0 cho 16p con lai. Vi du ta ky hi€u S 1a gidi tinh
vGi S =1 n€ulanlva S =0néu la nam.

Céac bién dinh tinh dugc gan gié tri 0 va 1 nhu trén dugc goi 1a bi€n gid(dummy variable), bi€n nhi
phan, bi€n phan loai hay bi€n dinh tinh.

4.7.1. H6i quy v6i mot bi€n dinh lugng va mét bi€n phan loai

Vidu 4.1. O vi du ndy ching ta hdi quy tiéu dung cho gao theo quy md hd c6 xem xét ho do &
thanh thi hay néng thén.

M5 hinh kinh t€ 1ugng nhu sau:

Y=6,+n,X+ 3Di+n i(4.19Y: Chi tiu cho gao, ngan dong/nam

X : Quy md hd gia dinh, ngudi

D: Bié€n phan loai, D = 1 n€u hd & thanh thj, bang D =0 néu hd & néng thon.

Chiing ta mudn xem xét xem c6 su khac biét trong tiéu ding gao gilta thanh thi va néng thon hay
khong Ung v&i mOt quy md ho gia dinh Xi x4c dinh.

DOi véi hO & nong thén

E[Yi |X1,Di = 0] =B, +B,X, (4.20)

Dboi vGi hO G thanh thi

E[YX,,D, =1 = (B, +B,) +B,X, (4.21)

Vay su chénh 1€ch trong tiéu dung gao gilra thanh thi va néng thén nhu sau

E[Y,[X,,D, =1]-E[Y,|X,,D, =0 =B, (4.22)

Su khac biét trong tiéu ding gao gilta thanh thi va néng thon chi c¢6 ¥ nghia thOng ké khi 5 khac
khong c6 y nghia thOng ké.

Chiing ta da c6 phuong trinh hoi quy nhu sau

Y =187 +508*X -557*D (4.23)

t-stat  [0,5] [6,4] [-2,2]

R? hiéu chinh = 0,61

Hé s6 hoi quy B, = -557 khac khong v6i dd tin cdy 95%. VAy chiing ta khong thé bac bd dugc su
khac biét trong tiéu dung gao gilra thanh thi va ndng thén.

Chiing ta s& thay tidc dOng cla lam cho tung d0 gbc cla phuong trinh hdi quy cUa thanh thi va nong
thon sai biét nhau mOt khodng & ; = -557 ngan dong/ndm. Cu th€ (Ung v4i mOt quy md hd gia dinh thi
hO & thanh thi tiéu diing gao it hon hd G néng thén 557 ngan dOng/nam.Chiing ta s€ thdy di€u ndy mOt
cach truc quan qua do thi sau:
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Hinh 4.1. HOi quy vGi mOt bién dinh lugng va mOt bi€n phan loai.

4.7.2. HOi quy v6i mét bi€n dinh lwgng va mét bi€n phan loai c6 nhi€u hon hai phan 16p

Vi du 4.2. Gia sU chiing ta mudn udc lugng ti€n luong dugc quyét dinh bdi s6 ndm kinh nghiém
cong tac va trinh d0 hoc van nhu thé nao.

GOi Y : Tién luong

X : SO nam kinh nghiém

D: Hoc van. Gia st ching ta phan loai hoc van nhu sau : chua t6t nghiép dai hoc, dai hoc va sau
dai hoc.

Phuong an 1:

Di = 0 néu chua tOt nghi€p dai hoc

Di = 1 néu tot nghiép dai hoc

Di =2 néu c6 trinh d0 sau dai hoc

Cach dat bién nay dua ra gid dinh qua manh la phan déng gép cla hoc van vao ti€n luong cla
ngudi cé trinh d6 sau dai hoc 16n gap hai 1an déng gép cla hoc van dbi véi ngudi ¢ trinh do dai
hoc. Muc tiéu cUa chiing ta khi dua ra bi€én D chi 1a phan loai nén ta khong chon phuong 4n nay.

Phuong an 2: Pat bl bién gid

DliDszQC Véln

00ChUa dai hoc

10Pai hoc

01Sau dai hoc

M6 hinh hoi quy

Yi=u,+tu X+ysDu+ Da+ i(4.24)

Khai trién cUa m6 hinh (4.24) nhu sau

D6i vdi ngudi chua tot nghiép dai hoc

E(Yl ): 4 1t 2X (425)

D6i véi ngudi c6 trinh dd dai hoc

E(Yl ): (2 1t 3)+ 2X3(426)

Dbo6i véi ngudi co trinh dO sau dai hoc

E(Yi)=0 1+ st )t .X(4.27)

4.7.3. Cai bay cua bién gia

SO 16p cla bién phan loaiSo bién gid

Trong vidu 4.1. 21

Trong vi du 4.232

Diéu gi xdy ra n€u chiing ta xdy dung sO bi€n gid diing bang s6 phan 16p?

Vidu 4.3. Xét lai vi du 4.1.

Gia s chiing ta dat bién gid nhu sau

DliDzijng
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10Thanh thi
01Nong thon
MBb hinh héi quy la
sz N1 +0 2X it 3D11 +0 4D21 + 1(428)
Chting ta hay xem két qud hoi quy bang Excel

Coefficient Standard P-

S Error t Stat value
Intercept 2235,533 0 65535 #NUM!
6,32239 1,08E-
X 508,1297 80,36980143 6 06
D1 -2605,52 0 65535 #NUM!
D2 -2048 0 65535 #NUM!

K&t qud hoi quy rat bat thudng va hoan toan khong cé y nghia kinh té.

Ly do 1a c6 su da cOng tuy€n hoan hdo gilta D1, D2 va mOt bién hang X2 =-1.

Dn"' Dzj + Xz =0 .

Hién tugng da cOng tuy€n hoan hdo nay lam cho hé phuong trinh chudn khong cé 10i gidi. Thuc té€
sai sO chudn ti€n dén vo ciing ch( khong phai ti€n dén 0 nhu két qua tinh toan cUa Excel. Hién tuong
nay dugc goi la cai bay cla bién gid.

Quy tac: Néu mot bién phan loai cé k 16p thi chi s&t dung (k-1) bién gia.

4.7.4. HOi quy v6i nhi€u bién phan loai

Vi du 4.4. Ti€p tuc vi du 4.2. Ching ta muOn khdo sat thém cé su phan biét d6i x{ trong mUc
luong gita nam va n{r hay khong.

bat thém bién va dat lai tén bién

GT;: Gidi tinh, 0 cho n{r va 1 cho nam.

TL : Tién luong

KN: SO nam kinh nghiém lam viéc

DPH: Bang 1 néu t&t nghiép dai hoc va 0 cho chua t6t nghiép dai hoc

SPH: Bang 1 néu c6 trinh d0 sau dai hoc va 0 cho chua.

M6 hinh h61 quy TLI =0 1+ 0 zKNi +0 3BH1 + 4SDH1 +H5GT1+ H1(429)

Chiing ta xét ti€n Iuong cla n{r c6 trinh d0 sau dai hoc

E(TL, /SDPH=1nGT=0)= (0 , + D)+ D:KN,

4.7.5. Bi€n tuong tac

Xét lai vi du 4.1. Xét quan hé gilta tiéu ding gao va quy mé ho gia dinh.DE€ cho don gidn trong
trinh bay ching ta st dung ham to4n nhu sau.

N6ng thon: Y = ( 1+ g 1X

Thanh thi: Y= ,+ g X

D : Bién phan loai, bang 1 néu hd & thanh thi va bang 0 néu hd & nong thon.

C6 bOn trudng hop c6 thé xay ra nhu sau

(1) (1=1,va =a ,, hay khéng c6 su khéac biét trong tiéu dung gao gilra thanh thi va nong thén.

Mo hinh:Y=a+bX

Trongd6 =r,=ava = ,=b.

(2) (1#2,va =2, hay c6 su khac biét vé tung d0 gOc

Mb hinh: Y =a+bX + cD

Trong d6 Y, =a,d.=a+cva ;=a,=b.

(3) (1=3.va. 1#a,, hay co su khac biét vé d6 dbc

M0 hinh: Y =a + bX + ¢(DX)

Trong d6 DX =X néunéuD=1vaDX =0 néuD =0

€, =h,=a,: ;=bva ,=b+c.

(4) (#4,va 1#4,, hay c6 su khac biét hoan toan vé cd tung d gbc va do doc.

M0 hinh: Y =a + bX + cD + d(DX)

M1=a, 2=a+c, 1:bVé,2:b+d.
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mo ho. X mo ho. X
Tian dimo Tien diino
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Quy Quy
mo ho. X mo ho. X

Hinh 4.2. Cac mé hinh héi quy

Bién DX dugc xay dung nhu trén dugc goi 1a bi€n tuong tac. TOng quat n€u X, 1a mOt bi€n dinh
lugng va D, 1a mOt bié€n gid thi X,D, 1a m6t bi€n tuong tac. MOt md hinh héi quy tuy€n tGng quat co
th€ c6 nhi€u bién dinh Iugng, nhi€u bi€n dinh tinh va m6t s6 bi€n tudng tac.

CHUONGS ) ,‘

GIOI THIEU MOT SO VAN DE LIEN QUAN PEN MO HINH HOI QUY

5.1. Pa cOng tuyén

5.1.1. Ban chat cGia da cOng tuyén

Pa cOng tuy€n hoan hdo: Céc bi€én X,, X,,..., X, dugc goi la da cOng tuy€n hoan hdo néu ton tai

5, 2 ...,1 khong dong thdi bang khong sao cho

a sXi+, Xot o+, ( Xk =0(5.1)

Hién tugng da cOng tuy€n hoan hdo thudng xdy do nhdm 13n cla nha kinh t€ lugng nhu trudng
hgp cai bay cla bi€n gid ma chiing ta di xem xét & muc 4.7.3 chudng 4.

Hién tuong da cOng tuyén ma ching ta xét trong kinh t€ lugng dugc hi€u vdi nghia rOng hon da
cOng tuy€n hoan hdo nhu di€u kién (5.1). Cac bi€n X,, X,,...,Xi dugc goi 1a da cOng tuy€n khong
hoan hdonéutbntai 4,, » ...,5« sao cho

Xi+o Xo+t " +0Xk+ o =0(5.2)
vGi  lasai sO ngdu nhién.
Chting ta c6 thé€ bi€u dién bi€n X; theo cac bi€n con lai nhu sau
A A A

e 7
X, = _)\_lx2 —A—2X3 —Dﬂ]})\—ka LN 0.(5.3)

Vay hién tugng da cOng tuyén xdy ra khi moOt bién 1a su két hop tuy€n tinh cla cac bi€n con lai
va mOt nhi€éu ngdu nhién.

MOt sO nguyén nhan gay ra hién tugng da cOng tuyén

(1) Khi chon cé4c bi€én ddc 1ap m6i quan c6 quan hé nhan qud hay cé tuong quan cao vi dong phu
thudc vao mot di€u kién khac. Vi du s giuOng bénh va sb bac si néu dong thai 1a bi€n dOc 1ap cla
mOt hoi quy thi s& gay ra hién tugng da cOng tuy€n gan hoan hao.

(2) Khi sO quan sat nhd hon s6 bién dbc 1ap. MOt vi du dién hinh 1a m6t nghién c(tu y khoa trén
mOt sO lugng nhd bénh nhan nhung 1ai khdo sat qua nhi€u nhan t0 tac dOng 1én hiéu qua diéu tri.

(3) Cach thu thap mau. Vi du chi thu thdp mau trén mot s6 16p gidi han cla tong thé.

(4) Chon bién X; c6 d0 bié€n thién nhd.
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5.1.2. Hé qua cla da cdng tuyén

Vi du 5.1%°. Nghién c(u cla Klein va Golberger(1995) vé& quan hé gi(ta tiéu dung ndi dia C, thu
nhap tU luong W, thu nhap khac phi néng nghiép P va thu nhdp tU néng nghi€p A cUa nén kinh té
Hoa Ky t&r ndim 1928 dén 1950, vGi sO liéu clla cAc ndm 1942 dén 1944 bi loai ra khoi dit liéu. Klein
va Golberger thuc hién hoi quy tiéu ding n0i dia theo ba loai thu nhap nhu sau

Ct:. 1+, 2Wt+. 3Pt+. 4A+2t(54)

HOi quy ndy c6 th€ gdp phdi hién tugng da cOng tuy€n vi cac loai thu nhdp c6 xu hudng cling ting
theo su phat tri€n cla nén kinh t€.

Nam C \ P A
39,2 17,7
1928 52,8 1 3 4,39
42,3 20,2
1929 62,2 1 9 4,60
40,3 18,8
1930 58,6 7 3 3,25
39,1 17,4
1931 56,6 5 4 2,61
34,0 14,7
1932 51,6 0 6 1,67
33,5 13,3
1933 51,1 9 9 2,44
36,8 13,9
1934 54 8 3 2,39
39,2 14,6
1935 57,2 7 7 5,00
45,5 17,2
1936 62,8 1 0 3,93
46,0 17,1
1937 65 6 5) 5,48
44,1 15,9
1938 63,9 6 2 4,37
47,6 17,5
1939 67,5 8 9 4,51
50,7 18,4
1940 71,3 9 9 4,90
57,7 19,1
1941 76,6 8 8 6,37
78,9 19,1
1945 86,3 7 2 8,42
73,5 19,7
1946 95,7 4 6 9,27
74,9 17,5
1947 98,3 2 5) 8,87
100, 74,0 19,1
1948 3 1 7 9,30

2 Vi du nay 1ay tUr William E.Griffiths et al, Learning and Practicing Econometrics, John Wiley&Sons Inc, 1998, trang 433.
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103, 75,5 20,2

1949 2 1 0 6,95
108, 80,9 22,1
1950 9 7 2 7,15

Bang 5.1. SO liéu thu nhap va tiéu ding cla nén kinh té€ Hoa Ky

Két qua hoi quy nhu sau

C =8,133 +1,059W +0,452P  +0,121A(5.5)

-Stat(0,91)(6,10)(0,69)(0,11)

Khodng 95%(-10,78;27,04)(0,69;1,73)(-0,94;1,84)(-2,18;2,43)

= 0,95F = 107,07 > F(3,16,99%) = 5.29.

M5 hinh ndy c6 tinh gidi thich cao th€ hién qua R? rat cao va thOng ké F cao. Tuy nhién mOt sO hé
sO lai khong khac khong véi y nghia thOng ké th€ hién qua t-stat thdp, nghia 1a udc lugng khodng cho
cac hé s6 chlta 0. W vGi hé sb c6 t-stat 16n thi ¥ nghia kinh t€ 1ai rat 1a: néu thu nhap tU luong ting 1
USD thi tiéu dung tang 1,059 USD. D€ tim hi€u 1y do gy ra hién tuong trén ching ta phai dung Iy
thuy€t cla dai s6 ma trén, & day chi minh hoa bang mo hinh hoéi quy ba bi€én. Phuong sai clia udc
lugng hésd6 21a

A 1
varlp,)= o
xl-r)
1=1
Khi X, va X3 c6 hién tugng cOng tuy€n thi r,, cao lam cho phudng sai clla u6c lugng  , cao. U'Ge
lugng b2 theo phUOng phap binh phuong t0i thi€u trd nén khong hiéu qua.
Hé qua cua da cOng tuyen

(1) U'Gc lugng cac hé so khong hiéu qua do phu‘dng sai cUa Udc lugng 16n. M6 hinh c6 da cOng
tuyen c6 t-stat nhd va mot s6 hé so cla thé€ c6 dau trai véi ly thuyet hay c6 gia tri khong phu hgp. R?
th€ hién do phu hOp cUa dtliéu va F th€ hién y nghla chung cUa céc hé s6 c6 thé rat cao.

(2) Gia tri u6c luong cla cac hé sb rat nhay cam doi vdi viéc ting hodc bét mOt hodc quan sat
hodc loai bo bién cé mUrc y nghia thap.

(3) Mac du viéc phan tich tac dOng riéng phan cla moét bi€n khé khin nhung tinh chinh xac cla du
béo c6 th€ van cao khi ban chat cla da cOng tuyén van khong dGi d6i vdi quan sat mdi.

5.1.3 Bién phap khac phuc

Néu muc tiéu clla phan tich hOi quy 1a du béo thi trong mOt s6 trudng hgp chiing ta khéng can khac
phuc hién tugng da cOng tuyén.

Néu muc tiéu cla phan tich 1a xét tic dOng riéng phan cUa tUng bi€n sO 1én bién phu thulc dé
quy€t dinh chinh sach thi da cOng tuy€n trd thanh mOt van dé nghiém trong. Sau day 1a mOt sO bién
phap khac phuc.

(1) Dung thong tin tién nghiém. Vi du khi hOi quy ham sdn xudt Cobb-Douglas

LH(Yi):( 1+ Yle(Kl)+ 31I1(L1) + (56)

Chiing ta c6 thé gdp hién tugng da cOng tuyén do K va L clng ting theo quy md sdn xudt. Néu ta
bi€t 1a hiéu sudt khong dbi theo quy md thi ta c6 thém théng tin  ,+( s=1. Vi thong tin tién nghiém
nay chiing ta chuy€n md hinh hoi quy (5.6) thanh

LH(Yi):H 1+ ( 21H(Ki)+ (]_-]_ z)ln(Ll) +1 i (57)

(2) BO di mot bién c6 da cOng tuyén. Pay 1a cach 1am don gidn nhat. Vi du trong mé hinh c6 bién
gidi thich 1a sO bac si va s& giuOng bénh thi ta c6 thé bd di bi€n sO giudng bénh. N&u bién bi bo di
thuc sy can phai c6 trong mé hinh thi ching ta lai gdp phdi mOt van dé khéc, dé 1a udc lugng chéch
doi vGi cac hé sO con lai. Van dé nay chiing ta sé ti€p tuc xem xét ¢ cudi chuong.

(3) Chuyén dang d{tliéu

Gid s( chiing ta hoi quy trén d{F liéu chuli thoi gian

Yi=. 1+, Xt 3Xs+. (5.8)
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Va chiing ta gdp phdi hién tugng da cOng tuyén do Xy, va Xz c6 th€ cling ting hodc gidm theo tlng
nam. Ta c6 thé tdi thi€u tdc dOng da cOng tuy€n nay bang kY thudt hoi quy trén sai phan béc nhat nhu
sau:

Ta co

Yu= 1+ 2Xom+ 3X30+  «(5.9) .

Tu (5.8) va (5.9) ta xay dung mé hinh héi quy

(Yi-Yu )= 2(Xo-Xoe1) +) 3(Xse- 3Xse1 )+ «(5.10)

Vél 6t: =t t-1.

Mot van dé mdi ndy sinh 1a @, c6 thé cé tinh tuong quan chudi, va nhu thé khong tuan theo gid
dinh clla m6 hinh hoi quy tuyén tinh cd dién. Néu hién tugng tuong quan chudi 1a nghiém trong thi
mo hinh (5.10) con kém hon cd mé hinh (5.8).

(4) Ting thém quan sat. Gidi phap ndy thich hgp cho hién tugng da cOng tuyén do cd mau nho.
Doi khi chi can ting thém mot s6 quan sat 1a ta khac phuc dugc hién tuong da cOng tuy€n. MOt 1an
n(fa ching ta lai c6 sy danh dGi. Tang d{F li€u ddi khi dOng nghia vGi vi€c ting chi phi, nhat 1a d6i vGi
dir liéu so cap. Mat khac néu 1a dif liéu khong c6 ki€m soat, chiing ta phai bi€t chac rang cac diéu
kién khac tuong tu vai khi ta thu thap d{r liéu goc.

Khac phuc hién tugng da cOng tuyén doi hoi cac k¥ thudt phic tap va doi khi ciing khéng mang lai
hi€éu qua nhu ta mong mudn. Mat khac, hdu hét cic mé hinh hoi quy bli déu c6 tinh cOng tuy€n nhat
dinh nén ching ta phdi cén than trong viéc xay dung mé hinh va gidi thich két qud. Chiing ta sé&
nghién c(ftu nguyén tac xay dung md hinh & cudi chuong.

5.2. Phuong sai cUa sai s6 thay d6i - HETEROSKEDASTICITY

5.2.1. Ban chat clla phuong sai cUa sai s6 thay doi

Gid dinh cUa mé hinh hoi quy tuyén tinh O di€n 1a phuong sai cla sai s6 hoi quy khong dbi qua
cac quan sét. Trong thuc t€ sai s6 hoi quy c6 thé ting 1én hodc gidm di khi gia tri bi€n ddc 1ap X ting
lén. T6ng quat, thay cho gid dinh

E(e/) =0’

chiing ta gid dinh

E(e}) =07 (5.11)

ThuGng gdp phuong sai khong dong nhat & d{r liéu chéo va d{r li€u bdng. Nguyén nhan phuong sai
khong dOng nhat rat da dang, sau day 1a mOt sO truGng hgp di€n hinh:

(1) Goi Y la s6 phé phdm trong 100 sdn phdm cla mOt thg hoc viéc, X 1a sO gid thuc hanh. Khi
sO gi0 thuc hanh cang 16n thi s6 ph€ phdm cang nho va cang it bién dOng. Chiing ta c6 trudng hgop
phuong sai gidm dan khi X ting dan.

(2) Khi thu nhap(X) ting thi chi tiéu cho cdc mat hang xa xi ting va mUc bi€n dOng cang 16n.
Chiting ta c6 tru‘(\)ng hgp phuong sai ting dan khi X ting dan.

(3) Khi cai thién perOng phap thu thap s0 liéu thi phl.rdng sai glam

4 Phucng sai cla sai sO tang do su xudt hién cla di€ém nam ngoai, d6 1a cic trudng hop bat
thuong véi dit liéu rat khac biét(rat 16n hodc rat nho so vdi cac quan sét khéc).

(5) Phuong sai thay ddi khi khong xéac diing dang mé hinh, néu mét bi€n quan trong bi bd sét thi
phuaong sai cla sai s6 16n va thay d8i. Tinh trang nay gidm han khi dua bién bi bd sét vao mé hinh.

5.2.2. Hé qua clla phuong sai thay doi khi st dung udc luong OLS

Xét héi quy

Yiz 2 1+, 2X it 1(512)

vGi E(e}) =07

SUr dung phuong phap binh phuong t0i thi€u théng thudng (OLS) chiing ta c6
Z x,Y, z X €,

171

B, =5—=B,+=—(5.13)

2 2
2% 2%

i=1 i=1
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ZXE(S)
E(Bz) B +11n—2 [32
X;

vay udc llIOng theo OLS khong chéch.

ZXO’

@ZH

Chting ta khong chua 16 1a OLS c6 cho uGc lugng hi€u qua hay khong.
Udc luong binh phuong t0i thi€u c6 trong s6 (WLS)
Pat 0 =w; 0, chia hai v€ cla (5,12) cho w; chiing ta c6 mé hinh hoi quy

Var )

1 X, &
—+B, —+—(5.19)
i wi wi wi
Ta vi€t 1ai md hinh (5.13) nhU sau
Y, =B,X} +B,X;, +£ (5.15)

M5 hinh (5.14) khong c6 tung dO gOc va phudng sai ddng nhat.

2 2
* & w; O
var(g;) = Valrgwf1 EZ ——=0°
i wi

Vay udc lugng hé s6 cla (5.15) theo OLS la udc ugng hi€u qua(BLUE).
Két qud u‘éc lu‘dng » cUa (5.15) theo OLS nhU sau

T B bR
Z%ﬁ%%ﬁ%%

UGc luogng (5.16) hoan toan khac véi (5.13). Ching ta biét udc luong theo WLS (5.16) 1a udc
luong hiéu qud vay udc lugng theo OLS (5.13) 1a khong hiéu qua.

BZ,WLS -

z X0}
Phuong sai diing cUa hé s6 udc lugng , 1a Var( ) nhUng cic phan mém mdy tinh
=T D
A 0'2
o | vl =
bao cao phuong sai la 2

i
=1

TU phuong sai cUa sai sO bi tinh sai nay céc tri thOng ké t-stat va sai s6 chudn cla hé s6 udc luong
phan mém cung cap 1a vo dung.

Tém lai, véi sy hién dién cla phuong sai cla sai s thay d6i mac du uGc lugng cac hé so theo
OLS van khéng chéch nhung udc lugng khong hiéu qua va cic tri thOng ké nhu t-stat khéng chinh
xac.

5.2.3. Phat hién va khac phuc

Phat hién phuong sai cUa sai sO thay doi.
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Phuong phap dob thi. Xét do thi cla phan du theo gid tri Y va X.

2

.
.
.
1
=} . P
.
Y
0 T T T T T T hd T T T
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f« * *
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.
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Hinh 5.1. DO thj phan tan phan du e; theo Y, .
2
.
.
.
1
o . .
.
. X
0 T T T T T T
200 400 T 800 @ 1000 1200 1400
é( * &
-1 ‘ ‘
.

2

Hinh 5.2. B0 thi phan tan phan du e; theo X;

Theo céc do thi trén thi khi gia tri dy béo Y ting (hodc khi X ting) thi phan du c6 xu hudng ting,
hay m6 hinh cé phuong sai cUa sai sO thay doi.

Cac phép thtr chinh thitc

Xét hoi quy boi

Y, =B +B, X, +B. X, o+ BX e (5.17)

Trong (k-1) bi€én dOc 1ap trén ta trich ra (p-1) bi€n lam bi€n dbc 1ap cho mOt hdi quy phu. Trong
hoi quy phu nay phan du tU hdi quy md hinh(5.17) lam hoi quy bi€n phu thubc.

Cac dang hoi quy phu thuong sU dung 1a

el =a,+a,Z, +0Fa,Z,; +5,(5.18)

le,|=a, +a,Z, +0F+a,Z,; +5 (5.19)

p 7 pi

In(ef)=a, +a,Z, +0Fa,Z; +3,(5.20)

Ki€m dinh Breusch-Pagan cin c(f vao hoi quy phu (5.18), ki€m dinh Glejser cian c(f vao (5.19) va
ki€m dinh Harvey-Godfrey cin cUr vao (5.20). \ ,

Gia thi€t khong 1a khéng c6 phuong sai khéng dOng nhat

HOZ22:23:...:, p:() ] . .

H; : Khong phai tat ca cac hé sb trén déu bang 0.
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R* x4c dinh tU h6i quy phy, n 1a cd mau dung dé xay dung hoi quy phu, v&i ¢ mau 16n thi nR?
tuin theo phén phoi Chi binh phudng v6i (p-1) bac tu do.

Quy tac quyét dinh

NE&u X{,-11a) SNR* thi bac b H.

Néu bac bd dugc Hythi chiing ta chap nhan mé hinh cé phuong sai cla sai sO thay d6i va thuc hién
ky thuat udc lugng mod hinh nhu sau:

DGi vGi ki€m dinh Breusch-Pagan

w! =0, +0,Z, +0+6,zZ,

DOi véi ki€m dinh Glejser

W) =(G,+06,Z, +0F6,Z,)°

D0i vGi ki€m dinh Harvey-Godfrey

W, =exp(Q, +6,Z, +0F+6,Z,)

Ta c6w, =/w? . Dén day chiing ta c6 th€ chuyén dang hdi quy theo OLS théng thudng sang hoi

quy theo binh phuong t0i thi€u cé trong sO WLS.

5.3. TU tuong quan (tuong quan chuoi)

Trong mé hinh hoi quy tuy€n tinh ¢ di€n chiing ta gid dinh khong c6 tudng quan gilta cac phan du
hay E(/ i ;) = 0v&imoii,j.

Trong thuc t€ ddi v6i dir liéu chudi thoi gian, gid dinh nay hay bi vi pham. Mot 1y do ném na la
bié€n s0 kinh t&€ c6 mOt quan tinh(sUc y) nhat dinh. Vi du su ting cdu mot loai hang héa clla nim nay
sé lam ting lugng cung ndi dia cla hang hoa d6 vao nam sau, day la tic dOng tré cUa bi€n dbc 14p hay
bién phu thudc thoi ky t chiu tac ddng clla bi€n dbc 1ap & thoi ky t-1.

D6i khi nén kinh t€ lai phdn Ung qué nhay v&i su thay dGi. Vi du gid mia cao & ndm nay sé& lam cho
noéng dan dO x6 trOng mia, sdn lUgng mia ndm sau tdng vot 1am gidm gid mia & nam sau, day 1a tac
dOng tré cla bi€n phu thudc hay gia tri bi€n phu thudc thdi ky t chiu dnh hudng cUa gia tri bi€n phu
thudc thoi ky t-1.

Hién tuong tu tuong quan lam cho E(( i ;) # 0 va gdy ra cic hau qua sau

(1)  Udéc luong theo OLS khong chéch nhung khong hiéu qua

(2)  Cac tri thong ké tinh theo OLS khdng h{tu ich trong vi€c nhan dinh mé hinh.

Chting ta c6 th€ phat hién hién tugng tu tuong quan bang cich quan sat do thi phan du cla mé
hinh trén d{r liéu chudi thdi gian.

1,5 1

-1,5 -
Thoi gian

Hinh 5.3. Tuong quan chudi nghich
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-1,5 -
Thoi gian

Hinh 5.4. Tudng quan chudi thudn

Ching ta s& ti€p tuc lam viéc véi dir liéu chudi va xUr Iy hién tugng tu tuong quan & phan sau cla
gido trinh lién quan dén cac mé hinh du béo.

5.4. Lua chon mo hinh

M6t yéu tO quan trong dau tién d€ chon diing mé hinh héi quy la chon diing dang ham. P& chon
ding dang ham ching ta phai hi€u y nghia va m6i quan hé kinh t€ cUa cic bi€n s6. Y nghia clla mot
sO loai ham théng dung di dugc trinh bay & muc 3.8.2 chuong 3. O phan nay ching ta xét hdu qua
cUa mOt s6 dang xay dung mé hinh sai va chi€n lugc xay dung md hinh kinh t€ lugng. Chiing ta cfing
khong di sau vao chiing minh cac két qua.

5.4.1. Thi€u bi€n c6 lién quan va chita bi€n khong lién quan.

Xét hai hOi quy sau
Yi = Bl + BZXZi + [DEF BKXKi + Ei (5'21)
va

Yi = Bl + BZXZi + D]IB" BKXKi + B(K+1)XK+1,i + D:DB(K+L)XK+L,1 + 81 (5-22)

MBb hinh (5.21) c6 céc tri théng ké tuong Ung c6 ky hi€u R va md hinh (5.22) c6 céc tri thOng ké
tuong Ung c6 ky hi€u U.

C6 hai truOng hgp xdy ra:

» Truong hgp 1: Néu mé hinh (5.22) 1a diing nhung chiing ta chon md hinh (5.21) nghia I ching
ta bd sét L bi€n quan trong (Xk:1,..Xk:1). Hau qud 1a udc lugng cac hé sd cho K-1 bi€n dOc 1ap con
1ai bi chéch, m6 hinh kém tinh gidi thich cho cd muc tiéu du bdo vao phan tich chinh sach.

> Truong hgp 2: Néu md hinh (5.21) 1a diing nhung ching ta chon mé hinh (5.22), nghia 1a chiing
ta dua vao mod hinh cac bi€n khéng lién quan. Hau qua 1a udc luong hé sb cho cac bi€n quan trong
van khong chéch nhung khong hiéu qua.

5.4.2. Ki€m dinh so sanh mé hinh (5.21) va (5.22) - Ki€m dinh Wald

Chting ta muOn ki€m dinh xem L bién (Xk:1,.. Xk:1) c6 ddng dugc dua vao md hinh hay khong.

Ho: BK+1 = BK+2 = [T BK+L =0

Tri thOng ké

(RSS, -RSS,)/L .

~ ~ F(L,n—K—L)
RSS, /(n—K-L)

Quy tac quyét dinh: Néu F* >F; ¢ 1)1 thi ta bic bd Hp hay chdp nhén L bi€n (Xk,..Xk-L)
xUng dang dugc dua vao mo hinh.

5.4.3. Hai chién lugc xay dung mo hinh

C6 hai chién lugc xay dung md hinh kinh t€ lugng la:
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> Xay dung m6 hinh tUf don gidn dén tGng quat: ch(fa tat cd cac bi€n c6 lién quan trong mo hinh
va loai bd dan nhiing bién it y nghia thOng ké nhat cho dén khi nhan dugc mé hinh “tOt nhat”.

> Xay dung md hinh t6ng quat dén don gidn : Xuat phat tl bién dOc 1ap cé quan hé kinh t€ truc
ti€p nhat v&i bién phu thudc, ti€p tuc bd sung bi€n mdi cho dén khi nhan dugc mé hinh “tt nhat”.

MOi cach 1am déu c6 nhitng U va nhuge di€m. Hién nay v4i cong cu may vi tinh, ngudi ta khong
con ngai tinh toan trén mo hinh 16n va nhi€u nha kinh t€ lugng cho rang xay dung mé hinh tUr tOng
quat dén don gidn thi hi€u qud hon tir don gidn dén tGng quét. Nét chung cla cd hai chi€n lugc nay
la & tiig budc déu phai thuc hién ki€m dinh Wald.

CHUONG 6 R

DU BAO VO1 MO HIiNH HOI QUY (Poc thém)

PHAN LOAI CAC PHUONG PHAP DU BAO

C6 hai nhém phuong phap du bao chinh la nhém dinh tinh va nhém dinh lugng. Trong gido trinh nay
ching ta ch(l y€u st dung phuong phap dinh lugng c6 két hgp vGi cac phan doan dinh tinh d€ du bao.

Cac phuong phap du bao dinh tinh

Cac phuong phép du béo dinh tinh dua vao phan dodn chl quan va truc gidc d€ dua ra du béo thay
cho vi dua vao céc sO liéu qua kh(r. Phuong phép du bao dinh tinh hitu ich cho viéc du béo toan cuc va
mot s6 trudng hop ma sO liéu qua kh( khéng h{tu ich cho du bao.

Cac phuong phap du bao dinh luong

Cac ky thudt du bao dinh lugng dua vao viéc phan tich s liéu qua kh(r d€ dua ra du bao. Gia dinh
cUa phuong phép nay 1a cac nhan t6 tUng tac dOng lén bién dugc du bao trong qua kh(* van ti€p tuc
anh hudng dén bi€n nay trong tuong lai. Vay dua vao dién bién dir liéu trong quéa kh(¥ ta c6 thé duy
bao cho tuong lai. Cac phuong phap du bado dinh lugng lai dugc chia thanh hai nhém chinh: du bao
dinh lugng mang tinh nhan qud va du bao dinh 1uQng mang tinh thdng ké.

Cac phuong phap du bao dinh luong mang tinh nhan qua

Pai dién cUa nhém phuong phap nay 1a phan tich hdi quy. M6 hinh du béo c6 hai nhém bién sb: cac
bién sO dugc du bao dugc goi l1a bi€én ddc 1ap, cac bi€n s6 dung d€ du bao dudgc goi 1a bién phu
thudc. Ching ta da nghién cltu mé hinh héi quy & phan 1, nay ching ta ti€p tuc nghién cltu viéc 4p
dung md hinh h6i quy cho du bao va mét s6 ky thudt phan tich hdi quy vdi dit liéu chudi thoi gian.

Cac phuong phap du bao dinh lugng mang tinh théng ké

Nhém cac phuong phap du bdo mang tinh thOng ké chi quan tim dé€n quy ludt bi€n thién cla bién
can du bao trong qua kh(t d€ dua ra du bao. Bién thién cla mOt bi€n s0 kinh t€ dugc chia thanh cac
thanh phan: xu hudng, chu ky, thoi vu va ngdu nhién.

Nhém céc phuong phap du bdo mang tinh thdng ké 1ai chia thanh hai nhém chinh.

- Nhém th( nhat phan tich moOt thanh phan hodc két hop mOt sO thanh phan riéng biét néu trén
nhu: dudng xu hudng, san bang sO mil, trung binh ddng.

- Nhém th(t hai s& dung cac khai niém thOng ké vé d{t liéu chuli thdi gian ma khong chia bi€n
dong cUa d{t liéu thanh c4c thanh phan riéng biét nhu' & phuong phép luan Box-Jenkins.

6.1. DU bao vGi mé hinh hdi quy théng thudng

M5 hinh hoi quy

Y =B + BZXZ,I + [+ Bka,t +t€,(6.1)

Chi s0 t chi thoi ky thirt.

Gid st mo6 hinh ndy thod man cic diéu kién cUa perdng phap udc lugng theo binh phuong t0i
thi€u. Céc tham s6 udc lugng tU mo hinh tuong Ung 1a [31,[32,D]I£|3k

U Gc doan tOt nhat cho Y. khi biét cac X1 1a:
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Yt+1 = E(Bl + Bzxz,m + D]]]} Bka,Hl) (62)
D 1&ch chudn cla udc lugng 1a
Dbo6i véi hoi quy hai bién

] L

se(?tﬂ) = 0'% + 1 + O(“;l—x) B (6.3)

0" Sx [
H & [l

D0i véi hoi quy bdi: cong thirc rat phitc tap va ndm ngoai pham vi gido trinh nay.

6.2. Tinh chat “tré&” cua dir li€u chudi thoi gian va hé qua clla n6 dén mé hinh

Khi chiing ta s dung md hinh (6.1) ching ta gid dinh rang cac bi€n d0c 1ap tac dOng tlrc thi 1én
bi€n phu thudc va bi€n phu thuQc chi chiu tac ddng cla bi€n dOc 1ap. POi vbi cac bién s6 kinh té cac
gid dinh nay thudng khong ding. Tac dOng cla bi€n ddc 1ap cé thanh phan tac dOng tlc thoi va cé
thanh phan tac d0ng tré. Mat khéc, doi khi ban than bi€n phu thudc ciing ¢ “quan tinh” hay “slc y”
cUa né. C6 ba nguyén nhan gy ra “d0 tr&” hay “s(c y” trong kinh t€ 1a

(1) Nguyén nhan tam ly

Khi thu nhap cla mOt ngudi gidm tiéu ding clla ngudi dé c6 thé khong gidm ngay 1ap tlc do théi
quen duy tri m{c sOng cao. N&u tinh hinh thu nhap van khong phuc hoi trong thdi gian dai, anh ta phai
hoc céch chi tiéu tiét kiém hon.

(2) Nguyén nhan ky thuat

Gid sU cau n0i dia d6i v4i mOt mat hang ting 1én 1am gid mOt mat hang ndy ting. San lugng ndi
dia c6 th€ khong ting tlc thoi vi d€ tang sdn lugng can phai c6 thdi gian xay dung nha may, dau tu
may moc thi€t bi va dao tao cong nhan. Doanh nghi€p con phai phan tich xem su ting cau n0i dia nay
c6 mang tinh chat 1au dai hay chi 1a tUc thoi.

(3) Nguyén nhan dinh ché

Cac rang budc phap ly 1a nguyén nhan cla mot s6 hién tugng tic dong tré. Vi du néu hop dong tai
trg Gidi béng da chuyén nghi€p Viét Nam da dugc ky két ¢ hiéu luc 2 nidm thi Lién doan Béng da
Viét Nam khong th€ huy hop dong d€ ky lai v4i mbt doi tac khac c6 sO ti€n tai trg cao hon. Giad s
sO tién tai trg phu thudc tdm anh hudng cla gidi ddu 1én cong ching th€ hién qua s lugt khan gid
dén san va sO lugt khan gid theo ddi qua truyén hinh. SO khéan gid dén san ting 1én chi c6 thé tac dbng
lam ting sO ti€n tai trg cla 1an ky két @ 2 nam sau.

Khi 6 tinh chat “tré” néu trén cla di liéu chudi thdi gian, m6 hinh (6.1) c6 sai s6 hdi quy khong
thda man céc diéu kién cla md hinh héi quy tuyén tinh c6 di€n.(Tai sao?). TU d6 du bao theo (6.2) s&
khong chinh xac.

6.3. M6 hinh tu héi quy

Y[ = BO + BlX[ + BZYt_l + yt (6'4)

Mo hinh (6.4) con dugc goi 1a mé hinh dOng vi né thé hién mabi lién hé gilta gia tri cla bién phu
thuOc vdi gid tri qua kh( cla né.

6.4. M6 hinh c6 d6 tré phan phoi

Y =a+B X, +B, X +IEB X, e, (6.5)

Trong mb hinh nay k dugc goi 1a dd tré. Chiing ta phai xac dinh d6 tré k.

6.4.1. Cach ti€p can cua Alt va Tinberger?':

Vi X, 1a xac dinh va khéng tuong quan v8i  nén X1, X, ..., X« déu xac dinh va khdng tuong quan
vGi .. Do d6 ching ta c6 th€ 4p dung OLS d€ udc lugng tham s6 cho mé hinh (6.5). Chiing ta s& xac
dinh k bang cach ting dan d0 tré nhu sau:

(1) HO6i quy Y, theo X,

(2) HO6i quy Y, theo X, va X...

(k) HOi quy Y. theo X, X4, ..., Xex

(k+1) HOi quy Y, theo X,, Xo1, ..., X

' F.F.Alt, “Distribution Lags”, Economitrica, quyén 10,1942, trang 113-128. (Theo D.N.Gujarati, Basis Econometrics 3" Edition, 1995,
trang 591).
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_Qué trinh ndy dimg & d6 tré (k+1) hodc (k+2) khi ching ta nhan thdy cac hé s6 Ung véi cac bién
tré€ khong c6 y nghia thOng ké hodc doi dau.
Quaé trinh trén vudng phdi bGn nhugc di€m nhu sau:

(1) Khong c6 tién liéu trudc 1a dd tré sé 1a bao nhiéu.

) Mo hinh c6é thém mOt d6 tré thi mat di mOt bac tu do, néu dit liéu chuli thdi gian khong
d0 dai thi y nghia thOng ké clla mé hinh ngay cang kém.

3) Cac bi€n gidi thich thuc chat 1a gia tri clla mOt bi€én X theo thdi gian, di€u ndy giy ra su

tuong quan gilta cac bi€n gidi thich trong md hinh, tUc 1a c6 hién tugng da cOng tuyén. U Gc lugng cac
tham s cUa md hinh trong truOng hgp c6 da cOng tuyén sé cho két qud kém chinh xac.

(4) Viéc xac dinh d0 tré k cGa mo hinh (6.5) theo cach thirc trén 1a m6t dang cla “dao mo dir
liéu”.

6.4.2. M6 hinh Koyck

Gid dinh:

(1) Tat ca cac hé s6 Ung vGi bién tré ¢ cung dau

(2) Cac hé s0 tuan theo cap s nhan gidm dan: B, = BA“vGio< <1.

Chiing ta vi€t 1ai md hinh (6.5) nhU sau

Y =0 +B X +BAX +BA X, + (e, (6.6)

TUONg tu

Yt—l =a+ BOXI—I + BOAX[—2 + BO}\ZXt—?) + DDE'— st—l (6'7)

Nhan (6.7) v6i

)\Yt—l = GA + BO)\Xt—l + BOAZXt—Z + BOA3Xt—3 + D:DH- 8t—l (6'8)

Lay (6.6) trir (6.7)

Y, - )\Yt—l = (1(1 - )‘) + BOXt +(E ~ )‘SH) (6.9)

K&t qud culi cing

Y, =afl=A)+B,X, +AY,, +Y,(6.10)

Véi Y, =€, —AE_, Y, con dugc goi 1a trung binh trugt cla  va 0 ...

M5 hinh (6.10) dugc goi 1a mé hinh chuy&n dang Koyck. Chiing ta dd chuy€n mo hinh tré phan phdi
thanh mé hinh tu hoi quy.

6.4.3. Mé hinh ky vong thich nghi

Gia s md hinh x4c dinh cau tién c¢6 dang nhu sau®

Y, =B, +B, X +&,(6.11)

Y : Cautién

X*: Gid tri ky vong® cUa 1i suat danh nghia

a: Sai ss hObquy

Lai sudt ky vong cUa nam nay(nam t) khong thé quan sat dugc mot cach truc ti€p ma dugc xac dinh
nhu sau

X =X, =YX, - X)) vbio< <1.

Bi€u th(c ndy ham y ky vong cUa ngudi ta thay dBi(thich hop) theo 14i sudt thuc t€, hay néi cach
khéc ngui ta hoc héi tU sai 1am.

X; =yX, +(1-Y)X(6.12)

Thay (6.12) vio (6.11)

Y, =B, +B VX, +AL-VX |+,

Qua mOt sO phép bién ddi tuong tu nhu' mo hinh Koyck ta c6

Y =yR +YBX, +(1-Y)Y, +Y,(6.13)

Vi Y. =&~ (- y)st—l

22 P.Cagan, “The Monetary Dynamics of Hyperinflations”, in M.Friedman (ed.), “Studies in the Quantity Theory of Money”, University of
Chicago Press, 1956.
% Gia tri ky vong & day mang y nghia gid tri dugc mong dgi, khdng mang y nghia gia tri trung binh thurc.
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6.4.4. M6 hinh hi€u chinh tUng phan

Mo hinh hi€u chinh tUng phan phu hgp v&i phan tich hoi quy cé dd tré do ly do kY thudt va dinh
ché.

Gid st mUc dau tu tu ban t0i uu Ung v4i mOt mUc sdn lugng X cho trude 1a Y*. M6 hinh hoi quy
don gidn Y* theo X nhu sau:

Yt* = BO + BIXt + 8( (6'14)

Thuc té chiing ta khong truc ti€p quan sat dugc Y, .

Gia dinh Y, dugc xac dinh nhu sau:

Y, =Y =08, -Y_)v6io< <1.(6.15)

Trong do

Y, - Y., =1: Thay d6i lugng tu ban thuc t&, ciing chinh la dau tu trong ky

Y, =Y, : Thay d6i lugng tu ban mong mudn

TU (6.14) va(6.15) sau mOt vai phép bi€n dGi chiing ta nhan duoc

Y, =0f, +0B X, +(1-9)Y_, +0&(6.17)

MOt 1an nita chiing ta 1ai nhan dugc m6 hinh tu héi quy.

6.5. U6c luong mé hinh tu hoi quy

Trong ca ba mé hinh vUra xét, chiing ta déu nhan dugc md hinh cudi cling c6 dang tu hoi quy.

Koyck:

Y, =a(l-A)+B,X, +AY + (€, —Ae.,) (6.18)

Ky vong thich nghi

Y = yﬁ) + yﬁxt +(1- y)Yt—l + [St -(1- y)et—I] (6.19)

Hiéu chinh tUng phan

Y, =0f, +0B X, +(1-9)Y_, +0¢(6.20)

Dang chung cUa ba mé hinh nay 1a

Yt = GO + GIX[ + aZYt—l + yt (6'2]‘)

C6 hai van dé can luu tim d6i v3i mé hinh (6.21):

(1) Th( nhat, c6 sy hién dién cla bi€n ngdu nhién trong cac bi€n dbc 1ap, d6 1a Y.,. Di€u nay vi
pham diéu kién clla mé hinh héi quy tuyén tinh c6 dién. )

(2)  Th( hai, c6 khd ning xdy ra hién tugng tuong quan chuOi.

D€ tranh cac hé qua bat 1gi do Y. gdy ra ngudi ta st dung mot bién thay thé cho Y., v6i dac tinh
bién nay tuong quan manh v&i Y., nhung khong tuong quan v&i X.. Bién dOc lap c6 dac tinh vira ké
dugc goi 1a bi€n cong cu?. )

6.6. Phat hién tu tuong quan trong mé hinh tu hoi quy

Tri thbng ké h
h=p 1-n|var(d,) (6.22)

Trong d6: n = ¢ mAu; var(d,) = phuong sai hé s6 udc luong clia Y.
P 1a hé so tu tuong quan mau bac nhat dugc xac dinh tlr cong thirc

h c6 phan phdi chudn hoa ti€m can. TU phan phoi chudn hoé chiing ta cé
P(-1,96 < h < 1,96) = 0,95
Quy tac quyét dinh:

% N.Levitan c6 d€ xuat dung X, lam bi€n cong cu cho Yo va dé xuat mOt hé phuong trinh chudn dac biét cho udc lugng hé s6, nhung
van dé da cOng tuy€n clla mé hinh ciing khong dugc khac phuc triét d€. (Theo Gujarati, Basic Econometrics, 3 Edition,Mc Graw-Hill
Inc,1995, trang 604-605).
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vV Né&uh < -1,96, chiing ta bac bd Hy cho rang md hinh khéng c6 tu tuong quan bac 1 nghich.
vV Né&uh > 1,96, ching ta bac bd H, cho rdng md hinh khéng c6 tu’ tuong quan béc 1 thun.
V' N&u-1,96 < h < 1,96: chiing ta khdng th€ bac bd H, cho rang khong c6 tu tuong quan bac nhat.

CHUONG 7 )

CAC MO HINH DU BAO MANG TiNH THONG KE (Tham khao)
7.1. Cac thanh phan cla dir liéu chu0i thoi gian

Céc thanh phan chinh cla dit liéu chudi thdi gian la

a. Xu hudng
b. Chu ky

C. Thoi vu

d. Ngau nhién

7.1.1. Xu huéng dai han
Xu hudng dai han thé hién su ting trudng hodc gidm sit cla mdt bi€n sO theo thdi gian vdi
khodng thdi gian du dai. MOt sO bi€n s6 kinh t€ c6 xu hudng ting gidm dai han nhu

e. TOc d6 tang dan sO cla Viét Nam c6 xu huéng gidm.

f. Ty trong nong nghié€p trong GDP cUa Viét Nam c6 xu huéng gidm.
g. MUec gia c6 xu huéng ting.

7.1.2. Chu ky

Céc s0 liéu kinh t€ vi mo thuOng cé su ting glam c6 quy luat theo chu ky kinh t€. Sau mOt thdi ky
suy thoai kinh t€ sé 1a thdi ky phuc hoi va biing nG kinh t€, k€ ti€p ting trl.rdng kinh t€ sé chung lai
va khoi dau cho mOt cudc suy thoai md&i. Tuy theo nén kinh t& ma chu ky kinh t& c6 thoi han 1 5 nam,
7 ndam hay 10 nam.

7.1.3. Thoi vu

Bién ddng thoi vu cla bi€n sO kinh t€ 1a sy thay dGi 1ap di 1ap 1ai tU nim nay sang nim khéc theo
mua vu. Bi€én ddng thoi vu xay ra do khi hdu, ngay 1€, phong tuc tap quan...Bi€n dOng thdi vu c6
tinh ngdn han vGi chu ky 18p lai thudng 1a 1 nam.

7.1.4. Ng&u nhién

Nhitng dao ddng khong thudc ba loai trén dugc xEp vao dao ddng ngdu nhién. Cac nguyén nhan giy
ra bi€n dOng ngau nhién cé thé€ la thdi ti€t bat thudng, chi€n tranh, khling hodng ning luong, bi€n
dOng chinh tri...
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Hinh 7.1. Xu huéng va thoi vu®
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Hinh 7.2. Chu ky va ngau nhién-Téng trudng kinh t€ clla Hoa Ky giai doan 1961-1999.

Ngubn : World Development Indicator CD-Rom 2000, World Bank.

7.2. DU bao theo duong xu hudng dai han

7.2.1. M6 hinh xu huéng tuy€n tinh

Chiing ta s(* dung mé hinh xu huéng tuyén tinh néu tin rang bién Y ting mot lugng khong doi
trong mOt don vi th0i gian.

Y, =B, +B,t(7.1)

hodc dang

Y, =Y, +B,k(7.2)

% Nguln: Problem set 7, Analytic method for Policy Making, Chuong trinh Gidng day Kinh t€ Fulbright Viét Nam 2000.
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Ung v6i dirliéu & hinh 7.2, phuong trinh dudng xu hudng 1a

g.= 3,6544- 0,029t

Vi g, = tOc d0 ting trudng GDP cUa Hoa Ky, tinh bang %.

t = ndm dang xét- 1991.

Du béo tOc d0 tang trudng kinh t€ cho nam 2000 la

22000 = 3,6544 — 0,029*(2000 — 1961) = 2,52 %

7.2.2. M6 hinh xu huéng dang mii

Chting ta sU dung ham mii khi cho rang c6 ty 1é ting trudng cO dinh trong mOt don vi thoi gian.

Y, =ae® (7.3)
chuyén dang

In(Y,) =In(a) +Blnt (7.4)

Mo hinh xu hudng dang mii ding d€ du bao dan s6, sdn luong, nhu cau niang luong...Hinh 7.3 cho
thdy dan s6 clla Viét Nam c6 dang ham mii v4i phuong trinh Udc 1ugng nhu sau:

Y. = 33,933e%0214n

TU dang ham (7.3), k€t qud (7.4) cho thay tdc dO ting dan sO cla Viét Nam trong thdi ky 1960-
1999 khodng 2,14 %.

80 -

75 +

70 o

65 o

60 4

55 4

Tri

45 4

40 1

35 4

30

'50 -

Dan s6 Viét Nanr

Y, = 33,933e>74"

1960 1965 1970 1975 1980 1985 1990 1995

Thoi gian

Hinh 7.3. Dan s6 Viét Nam giai doan 1960-1999

NguOn : World Development Indicator CD-Rom 2000, World Bank.

7.2.3. Mé hinh xu hudng dang bac hai

Y, =B, +B,t+B,t* (7.5)

Dau cUa cac tham s quyét dinh dang dudng xu hudng nhu sau:

- Néu ,va) ;déuduong: Y ting nhanh dan theo thoi gian.

- Néu ,amva ;duong: Y gidm sau db ting

- Néu ,duongva ;am:Y ting nhung tGc d6 ting gidm dan sau d6 dat cuc tri va bat dau

gidam.

7.3. MOt s kY thudt du bao don gidn
7.3.1. Trung binh truot (Moving Average)
Gia tri du bdo bang trung binh clla m gia tri rudc do

A 1
Yt = E (Yt—l + Yt—Z + [+ Yt—m ) (76)
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M6t luu y 1a khi 1am tron chubi dif liéu bang kY thudt trung binh trugt nhu trén mé hinh gidm (m-
1) bac tu do. Chiing ta tam gac lai viéc thdo ludn vé s s6 hang m cla md hinh trung binh trugt (7.6).

7.3.2. San bang s6 mii (Exponential Smoothing Method)?**

Y tudng cla mo hinh san bang sO mii twong tu' md hinh ky vong thich nghi ma ching ta da xét &
chuong 6. Gia tri du bdo m&i khong chi phu thuOc vao gia tri giai doan trudc ma con phu thuc gia tri
du béo cUa giai doan trudc.

Y, =ay,, +(1-a)Y_,(7.7.a)

hoac

Y, =Y, talY,, -Y_)(7.7b)

- - cang ggn 1 thi ddWao mdi cang gan vdi gia tri gan nhat, néu  cang gan 0 thi du bdo mdi
cang gan v&i du bao gan nhat. Trong thuc t€ ngudi ta s€ th(r v4i cac gia tri  khac nhau, gia tri dugc
chon 1a gi4 tri 1am cho sai sO du bao binh phuong trung binh(MSE) cUla mé hinh nhé nhat.

- C6 thé€ ding trung binh clia 5 dén 6 sO dau tién d€ l1am gia tri dy bdo dau tién”.

7.3.3. Tu hGi quy (Autoregression) .

Gia tri du bdo dugc xac dinh tU mé hinh tu hOi quy v&i m do tré.

Y, =B +B, Yy +B,Y,, +IFB,Y, ., (7.8)

Trong mo hinh (7.7) c¢6 th€ c6 s6 , hodc khdng c6 . Trudng hdp c6  , Ung vdi dit liéu c6 xu
hudng dai han ting hodc gidm, truOng hgp khéng c6  ( Ung v&i dr li€u c6 tinh dung?.

7.4. Tiéu chuan danh gia moé hinh du bao

GOi Y, 1a gia tri du bdo cho Y. Sai s6 cladubdola =Y,-Y,.

Hai tiéu chudn thudng dugc sif dung d€ danh gid va so sanh cac md hinh du béo 1a

Sai sO du bao tuyét doi trung binh(Mean absolute deviation-MAD)

SIv,-%,
MAD=S
n

(7.9)

Sai sO du bao binh phuong trung binh(Mean squared error-MSE)

n

~ \2
MSE:;(Yt_Yt) (7.10)
n

M6 hinh tOt 1a md hinh ¢c6 MAD va MSE nho.

7.5. MOt vi du bang s0

S dung sO liéu gia bap cai dén thang 12/1992(hinh7.1), ching ta 1dp mé hinh du béo gia bap cai
va du béo cho céc thang cla ndm 1993.

Mb6 hinh 1: Lin

Xu hudng tuyén tinh: Y, =a, +ok véiklasé thlr tw cla thdi ky t.

M6 hinh 2: MA

Trung binh truot: {(t = %
Mb6 hinh 3: Holt
Phuong phap Holt: SA(t = S?t_l +oa(Y,, —SA{[_l) véi  =0,6.
Mo hinh 4: AR

* Phuong phéap du béo nay con cTu‘(_Jc,g(_)i la phuong phap P‘Iolt. . ) ] ;
» Theo Loan L&, Hé thdng du bdo diéu khién ké hoach ra quyét dinh, NXB Thong Ké-
2001, trang 307-308.

2 Chting ta sé thdo ludn vé tinh ding khi nghién c(fu mé hinh ARIMA.
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Ty hoi quy: Y, =B, +B, Y +B,Y.,

Sau khi udc lugng cac hé s6 clla md hinh 1 va 4 dua trén s6 liéu dén hét 1992(trong mau), chiing
ta udc luong cho ca giai doan truGe 1993(trong mau) va 1993(ngoai mau). Ching ta vé do thi cac day
sO liéu du bao va s0 liéu gbc nhu & hinh 7.5.

K&t qua tinh todn sai s& cUa cdc mé hinh nhu sau:

Trong mau:
MO0 hinh Lin MA Holt AR
MSE trong mau,
dong/2 2.733 157 2.216 59.629
Ngoai mau
MG©6 hinh Lin MA Holt AR
429.04 245.41 216.13
MSE du bao, ddng/?2 3 7 4 260.392

Trong trudng hdp cu thé cla vi du nady md trung binh trugt(MA) cho MSE trong mau nhd nhat
nhung phuong phéap Holt 1ai cho MSE nhd nhat ngoai mau.

3500 =

Ngoai mau

3000 4 Trong mau

2500 o

2000 o

1500 1

Giab

1000 +

== D(tliéu gbc

—&— Xu hudng tuyén tinh

—— Trung binh trugt
Phuong phép Holt

—— Ty hoi quy

500 o

[1} v v v v v
Jan-90 Jul-90 Jan-91 Jul-91 Jan-92 Jul-92 Jan-93

Hinh 7.4. Cac phuong phép du bdo don gidn

7.6. GiGi thi€u moé hinh ARIMA

7.6.1. Tinh dUng cUa dif liéu

Qud trinh ng&u nhién(Stochastic process)

Bat c( dir liéu chudi thdi gian nao ciing dugc tao ra bang mOt qua trinh ngdu nhién. MOt day s
liéu thuc t€ cu thé nhu gia bap cai tlng thang & hinh 7.1 1a két qua cla mOt qua trinh ngdu nhién.
P06i véi dit liéu chubi thoi gian, ching ta c6 nhiing khai niém vé tOng th€ va mau nhu sau:

- Qua trinh ngdu nhién 1a mét tOng thé.

- SO liéu thuc t€ sinh ra tir qua trinh ngdu nhién 1a mau.

Tinh dumg(Stationary)

MOt qua trinh ngau nhién dugc goi la cé tinh dUng khi né cé cac tinh chat sau:

- Ky vong khong d6i theo thdi gian, E(Y) =i .

- Phuong sai khéng ddi theo thoi gian, Var(Y,) = E(Y- )= Y2
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- DPOng phudng sai chi phu thudc khodng cach clia dO tré ma khong phu thudc thdi di€m tinh
dong phuong sai d5, « = E[(Y-=)(Yu-- )] khong phu thuQc t.

Luu y: Chiing ta c6 thé bién dir li€u chudi thoi gian tir khéng c6 tinh dUng
thanh cé tinh dimg bang cach 1ay sai phan cula no.

wi = Y-Y.: Sai phan ba@c nhat

w; =w, -w_,: Sai phan bac hai...

7.6.2. Ham tu tuong quan va ham tu tuong quan mau

Ham tu tuong quan(ACF) 6 d0 tré k dugc ky hiéu la p, dugc dinh nghia nhu sau:
Y = E[(Yt ,,_u)(Yt—k . U)]
Yo EMYI - H)ZI

Tinh chat clla ACF

- P khéng c6 th(r nguyén.

- Gia tri clla P, nam gilta-1va 1.

Trong thuc t€ ching ta chi c6 thé c6 sO liéu thuc t€ 1a két qud cla qua trinh ngdu nhién, do d6
chiing chi c6 thé tinh toan dugc ham tu' tuong quan mau(SAC), ky hiéu 1a T, .

Px = (7.11)

Iy ::A//_zvél
oYXV, -Y) o Y (Y DY)
Yy = vay, =

n n
DO 1éch chudn hé s6 tu tuong quan mau
-1
2
=125 012
Jn
Tri thOng ké t
Iy
s(xy)
V@i 8 mau 16n thi t, ~ Z nén v4i t > 1,96 thi 1, khac khong cé y nghia thdng ké, khi d6 ngudi ta goi
1, 14 1 dinh.
Cac phan mém kinh t€ lugng sé tinh toan cho chiing ta k€t qud cla SAC va céc gia tri dén
han(hodc tri thdng ké t) clla né Ung véi mUc y nghia = 5%.

(7.13)

k=

Thong ké Ljung-Box

- <Hr 2
LB= H(H +2); %E‘ X (714)

n la c& mau )

m 1a chiéu dai cla do tré

Ho: Tat cd cac 1, déu bang 0.

H,: Khong phai tat ca cac r, déu bang 0.

Né&u LB > X2, thi ta bic bd H.

MOt s6 phan mém kinh t€ 1ugng c6 tinh toén trj théng ké LB.

7.6.3. Ham tu tuong quan riéng phan (PACF)

HE s0 tu tuong quan riéng phan vdi d0 tré k do ludng tuong quan cUa Y. vOi Y, sau khi loai trir
tdc dOng tuong quan cUa tat cc cdc dO tré trung gian. Cong thirc tinh PACF nhu sau
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b6 1&ch chudn cla 1y
S(T) = i(7 16)
kk \/H .
Tri théng ké t
r
b = 5 (7.17
. 5(Ty) ( )
Vi ¢ mau 16n thi ty~ Z nén véi ty> 1,96 thi r khac khong c6 ¥ nghia théng ké, khi d6 ngudi ta
gOl T'kk lal dil‘lh
Cac chuong trinh kinh t€ lugng c6 thé tinh toan cho chiing ta cac gia tri PACF, céc gi4 tri tGi han
hay tri th&ng keé t.

7.6.4. M6 hinh AR, MA va ARMA

Xét qua trinh ngdu nhién cé tinh dUng véi dit liéu chubi thdi gian Y, c6 E(Y) =) va sai s6 ngau
nhién n , ¢6 trung binh bang 0 va phuong sai 0%(nhiéu trang).

Mo hinh tu héi quy (AR-Autoregressive Model)

MBb hinh tu hdi quy bac p dugc ky hiéu 1a AR(p) c6 dang

Y - =0, (Y~ +a, (Y, W +IEa, (Y., W)+,

Y =p(l-a, -a, -0Fa)+a,Y, +a,Y_, +0B-a,Y_, +€ (7.17)

p ~t-p

Nhén dang mé hinh AR(p): PACF c6 dinh dén d6 tré p va SAC suy gidm nhanh ngay sau d0 tré
th(r nhat thi mé hinh du béo cé dang tu hoi quy bac p.

Mo hinh trung binh truot(MA-Moving average Model)

M6 hinh trung binh trugt bac q dugc ky hiéu 1a MA(q) c6 dang

Yt = P- + st + Blst—l + [[DE'- qut—q (718)

vGi ¢ 1a hang s6, 0,1a nhiéu trang.

Nhén dang mo hinh MA(q): SAC c6 dinh dén d0 tré q va SPAC suy gidm nhanh ngay sau d0 tré
thU nhat.

M6 hinh két hop tu hdi quy két hop trung binh trugt(ARMA)

M5 hinh c6 tu hOi quy béc p va trung binh trugt bac q dugc ky hiéu 1a ARMA(p,q) c6 dang

Y =0+a,Y, ta,Y,, +IIFa,Y,  +e +Be  +IIFBe (7.19)

Nhan dang md hinh ARMA(p,q): cd SAC va SPAC déu c6 gi tri gidm dan theo ham mii. Nhan
dang diing p va q doi hdi phai cé nhi€u kinh nghi€m. Trong thuc hanh ngudi ta chon mOt vai mé hinh
ARMA va lua chon mé hinh t6t nhat.

7.6.5. M6 hinh ARIMA va SARIMA

ARIMA

Da s6 d(f liéu kinh t€ theo chubi thoi gian khong c6 tinh dUng(stationary) ma c6 tinh két
hop(integrated). D€ nhan dugc dit liéu c6 tinh dUng, chiing ta phdi st dung sai phan cUa d{f liéu.

Céc bac sai phan

Sai phan bac 0 1a I(0): chinh 1a d{r liéu gbc Y.

Sai phan bac 11aI(1): wi =Y, - Y.

Sai phan bac 2 1a I(2): w% = wi— wy...

Sai phan bac d ky hiéu I(d).

Mo hinh ARMA(p,q) ap dung cho I(d) dugc goi la m6 hinh ARIMA(p,d,q).

SARIMA

% Céng thifc tinh d6 1&ch chudn cUa ry phu thudc vao bac cla sai phan. Cong thlc trinh bay & trén 1a cong thitc gdn ding véi s6 quan sat
dd 16n.
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Trong md hinh ARIMA néu chiing ta tinh toan sai phan bac nhat véi do tré 16n hon 1 d€ khir tinh
muia vU nhu sau w;= Y,— Y., v&i s 1a sO ky gilta cic mua thi md hinh dugc goi 1a SARIMA hay
ARIMA c6 tinh mua vu.

7.6.6. Phuong phap ludn Box-Jenkins

Phuong phép ludn Box-Jenkins cho mé hinh ARIMA c¢6 bon buGc nhu sau:

Budc 1: Xac 1ap mé hinh ARIMA(p,d,q)

- Duing cac d0 thi d€ xac dinh bac sai phan can thi€t d€ do thi c6 tinh dUng. Gid s d{t liéu
ding & I(d). Dung do thi SAC va SPAC cUa I(d) d€ x4c dinh p va q.

- Trién khai dang cUa mé hinh.

Budc 2: Tinh toan cac tham s6 cla mé hinh.

Trong mot sO dang ARIMA don gidn chung ta c6 thé dung phuong phap binh phuong t0i thi€u.
MOt sO dang ARIMA phUc tap doi héi pha1 st dung cac udic lLIOng phi tuy€n. Chiing ta khéng phai lo
1ang vé viéc udc lugng tham sO vi cac phan mém kinh t€ lugng sé tinh gitp ching ta. Quay lai budc
1 xay dung mo hinh v@i cap (p,q) khdc duOng nhu ciing phit hgp. Gia s chiing ta udc lugng dugc m
mo hinh ARIMA.

Budc 3: Ki€m tra chan doan

So sdnh cac md hinh ARIMA da udc lugng vGi cic mé hinh truy€n thOng(tuy€n tinh, duOng xu
hudéng, san bang s mii,...) va gilfa cic mé hinh ARIMA v&i nhau d€ chon m6 hinh t0t nhat.

Budc 4: DU bao

Trong da sO truOng hgp mo hinh ARIMA cho két qud du bao ngan han dang tin cdy nhat trong cac
phuong phép du béo. Tuy nhién gidi han cla cla ARIMA la:

- SO quan sat can cho du bao phai 16n.

- Chi dung d€ du bao ngan han

- Khong th€ dua cac yéu t0 thay di c6 anh hudng dén bi€n sO can du bao cla thdi ky can
du bao vao mo hinh.

Xay dung md hinh ARIMA theo phuong phap ludn Box-Jenkins c6 tinh chat nghé thuat hon 1a khoa
hoc, hon nita k¥ thuat va khéi luong tinh toan khé 16n nén doi hdi phdi c6 phan mém kinh t€ luong
chuyén dung. i .

MOT SO GIA TRI Z THUONG PUOC SU DUNG

0,45 -
f(2)
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0,45 -
f(2)

/2

MUlcy | Ki€émdinh| Ki€m dinh
nghia 1 dudi 2 dudi
2 Zz au Zz dusi
1% 2,326 2,576
5% 1,645 1,960
10% 1,282 1,645
20% 0,842 1,282

NguOn: ham Normsinv clla Excel.

MOT SO GIA TRI t THUONG PUOC SU DUNG

f(t)

a2 a/2
tar tiar
Bac tu MUc y nghia
do 1% | 5% | 10% |  20%
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h 63,656 12,706 6,314 3,078
2 9,925 4,303 2,920 1,886
3 5,841 3,182 2,353 1,638
4 4,604 2,776 2,132 1,533
5) 4,032 2,571 2,015 1,476
6 3,707 2,447 1,943 1,440
7 3,499 2,365 1,895 1,415
8 3,355 2,306 1,860 1,397
9 3,250 2,262 1,833 1,383
10 3,169 2,228 1,812 1,372
11 3,106 2,201 1,796 1,363
12 3,055 2,179 1,782 1,356
13 3,012 2,160 1,771 1,350
14 2,977 2,145 1,761 1,345
15 2,947 2,131 1,753 1,341
16 2,921 2,120 1,746 1,337
17 2,898 2,110 1,740 1,333
18 2,878 2,101 1,734 1,330
19 2,861 2,093 1,729 1,328
20 2,845 2,086 1,725 1,325
21 2,831 2,080 1,721 1,323
22 2,819 2,074 1,717 1,321
23 2,807 2,069 1,714 1,319
24 2,797 2,064 1,711 1,318
25 2,787 2,060 1,708 1,316
26 2,779 2,056 1,706 1,315
27 2,771 2,052 1,703 1,314
28 2,763 2,048 1,701 1,313
29 2,756 2,045 1,699 1,311
30 2,750 2,042 1,697 1,310
>30 2,576 1,960 1,645 1,282

Nguon: ham Tinv cla Excel.

MOT SO GIA TRI F TOT HAN TREN THUONG PUOC SU DUNG
MUec y nghia

= 5%

0 http://ktdn17c.googlepages.com F
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df1l

df2 1 2 3 4 S 6 7 8 9 10

100 4,9 4,10 3,71 3,48 3,33 3,22 3,14 3,07 3,020 2,98

11 4,84 3,98 3,59 3,36 3,20 3,09 3,01 295 2,90 2,85

120 4,75 3,89 3,49 3,26 3,11 3,00 2,91 2,85 2,80 2,75

13 4,67 3,81 3,41 3,1§ 3,03 292 283 2,77 2,71 2,67

14 4,60 3,74 3,34 3,11 296 285 2,76 2,70 2,65 2,60

15| 4,54 3,68 3,29 3,06 290 2,79 2,71 2,64 2,59 2,54

160 4,49 3,63 3,24 3,01 28y 2,74 2,66 2,59 2,54 249

17 4,45 3,59 3,200 2,96 281 2,700 2,61 2,55 2,49 245

18| 4,41 3,55 3,1 293 2,77 2,66 2,58 2,51 2,46 241

19 4,38 3,520 3,13 290 2,74 263 2,54 2,48 2,42 238

200 435 3,49 3,10 2,87 2,71 2,60 2,51 245 239 2,35

21 4,32 347 3,07 2,84 2,68 2,57 249 242 237 2,32

220 4,30 3,44 3,05 2,82 2,66 2,55 24 240 234 2,30

23 4,28 3,42 3,03 2,80 2,64 2,53 244 237 2,32 2,27

24 426 3,40 3,01 2,78 2,62 2,51 242 236 230 2,25

25 4,24 3,39 299 2,76 2,60 2,49 240 2,34 228 2,24

260 4,23 3,37 298 2,74 2,59 247 2,39 2,32 2,27 2,22

27, 4,21 3,35 296 2,73 2,57 2,46 2,37 2,31 2,25 2,20

28 4,20 3,34 295 2,71 2,56 2,45 2,3 2,29 224 2,19

29 4,18 3,33 2,93 2,700 2,55 2,43 2,35 2,28 2,22 2,18

300 4,17 3,32 292 2,69 2,53 2,42 233 227 2,21 2,16

31 4,16 3,30 291 2,68 2,52 241 232 225 220 2,15

320 4,15 3,29 2,90 2,67 2,51 2,40 2,31 2,24 2,19 2,14

33 4,14 3,28 2,89 2,66 2,50 2,39 230 2,23 2,18 2,13

34 4,13 3,28 2,88 2,65 2,49 2,38 2,29 2,23 2,17 2,12

35 4,12 3,27 2,87 2,64 2,49 2,37 2,29 2,22 2,16 2,11

36 4,11 3,26 2,87 2,63 2,48 2,36 2,28 221 2,15 2,11

370 4,11 3,25 2,86 2,63 2,47 2,36 227 220 2,14 2,10

38 4,10 3,24 285 2,62 2,46 2,35 22 2,19 2,14 2,09

39 4,09 3,24 285 2,61 246 234 22 2,19 2,13 2,08

40 4,08 3,23 2,84 2,61 245 2,34 225 2,18 2,121 2,08

NguOn: ham Finv cUa Excel.

MOT sO GIA TRI | ! TOT1 HAN TREN THUONG DPUOC SU DUNG
MUc y nghia =5%
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o
0
? h
dff 1% 5% 10% 20%
2 9,21 5,99 4,61 3,22
3 11,34 7,81| 6,25 4,64
4 13,28 9,49 7,78 5,99
g 15,09 11,07 9,24 7,29
q 16,81 12,59 10,64 8,54
7 18,44 14,07 12,02 9,8(
g 20,09 15,51 13,34 11,03
9 21,67 16,92 14,68 12,24
10 23,21| 18,31| 15,99 13,44
11| 24,73 19,68 17,28 14,63
12 26,22 21,03 18,55 15,81
13 27,69 22,34 19,81| 16,94
14 29,14 23,68 21,04 18,15
15 30,58 25,00 22,3]] 19,31|
14 32,00 26,30} 23,54 20,47
17 33,41 27,59 24,77 21,61
1§ 34,81 28,87 25,99 22,76
19 36,19 30,14 27,20 23,90
20 37,57 31,4]] 28,41 25,04
21| 38,93 32,67 29,62 26,17
22 40,29 33,92 30,81 27,30}
23 41,64 35,17 32,01 28,43
24 42,98 36,42 33,20} 29,55
25 44,31 37,65 34,38 30,68
24 45,64 38,89 35,54 31,79
27 46,94 40,11| 36,74 32,91
28 48,28 41,34 37,92 34,03
29 49,59 42,56 39,09 35,14
3q 50,89 43,77 40,24 36,25
31 52,19 44,99 41,42 37,34
32 53,49 46,19 42,58 38,47
33 54,78 47,40 43,75 39,57
34 56,06 48,60 44,90 40,68
35 57,34 49,80 46,04 41,78
34 58,62 51,00 47,21 42,84
37 59,89 52,19 48,34 43,99
39 61,16 53,38 49,51| 45,08
39 62,43 54,57 50,64 46,17
40 63,69 55,74 51,81 47,27
n ~ oo 2

) NguOn: Ham Chiinv cua Excel
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