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LOI NOI PAU

Kinh té lugng 12 mdt mén khoa hoc trong d6 4p dung cac cong cu ly thuyét
kinh té toan hoc va suy doén thong ké dé phan tich cic van dé kinh té. Néu nhu
kinh té vi m6 mé ta sy vén dgng cua toan b nén kinh té, kinh té vi mé mé ta
hanh vi clia ngudi san xuét va tiéu dung thi kinh té lugng trang bj cho nha kinh
té mot phuong phap lugng hoa va phan tich sur van dong va céc hanh vi trén dé
dua ra mo hinh phu hop nhat cho mot hién tugng kinh té nao do.

Chinh vi vay tir khi ra ddi cho dén nay, kinh té lugng d3 dem lai cho cac
nha kinh té mét cong cy do luong sic bén dé do ludng cic quan hé kinh té.
Ngay nay pham vi sir dung cta kinh té lwong di vugt qua pham vi kinh té, da
lan sang céc linh vyre khac nhu x4 hdi hoc, vii try hgc...

Sy doi hoi cua kinh té lugng trong phan tich djnh lugng céc hién tugng
kinh té, kiém dinh sy phit hgp va do tin cdy cla cic gia thiét trong qua trinh
hoach dinh cdc chinh sich vi mé ciing nhu ra cac quyét dinh tac nghi¢p, viéc dv
bao va du doan c6 &9 tin cay cao..., tat ca nhirng diéu do6 da 1am cho kinh té
lurgng cd mdt vai trd ngdy cang quan trong va ban thin né cing khéng ngimng
dugc phat trién va hoan thién.

Sy phat trién ciia may tinh dién tir trong khoa hoc néi chung va kinh té
lrgng néi riéng da lam ting sirc manh cua kinh té lugng. Chinh diéu nay giop
cac nha kinh té kidm ching dirge céc Iy thuyét kinh & ¢ thich hgp hay khéng,
dan t6i nhitng quyét dinh ding din dem lai hi€u qua téi wu cho cic hoat dong
kinh doanh, hoach dinh duge céc chinh sach va chién luge tdt trong kinh té xa
hoi.

Khi nghién ctru co s& Kinh té lugng ta s€ thire sy the"ly say mé va hing tha.
Viéc tim hiéu phuong phap luin cia Kinh té lugng giup ching ta tim dugc mé
hinh tdng quat ciia mdt hoat ddng kinh t& dira trén nhirng bd sb lidu diu vio,
tim ra mbi quan hé gira cac sb 1iéu dau vao, phan tich danh gia dé tim ra mé
hinh ding din va sat thyc cho hoat ddng kinh té. Thong qua a6, ta s& biét qua
trinh vén dong, qua trinh tuong tac lan nhau giira cac hién tugng kinh té, ciing
nhu cac hién tugng khoa hoc ty nhién va khoa hoc xa hdi.



Su doi hoi cua Kinh té lugng trong phén tich dinh lugng cic cac hién
tugng kinh té, kiém dinh sy pht hgp va d6 tin cay cua cac gia thiét trong qua
trinh hoach dinh cac chinh sach vi mé ciing nhu ra cac quyét dinh tac nghiép,
viée dir bdo va du dodn cé d9 tin cdy cao,... , tat ca nhirng didu d6 da lam cho
Kinh té lrgng c6 mét vai trd ngay cang quan trong va ban than no ciing khong
ngung duogc phat trién va hoan thién.

N6i dung Gido trinh bao gom 6 chuong:

Chuong 1. Nhirng khii niém co ban va phwong phip luin cia kinh té
lrgng

Néu ra nhirng khai niém va phuong phap luin cta kinh té lugng, ddng thoi
ciing nhic lai nhing kién thirc vé xédc sudt thdng ké cin dung dé tinh toan va
kiém dinh.

Chuwong 2. Mé hinh hdi quy hai bién, wéc lwong vi kiém dinh gia
thuyét

Trong chuong ndy, trinh bay thé nio 12 phan tich hdi quy, néu ra nhirng
loai sb liéu thu thip dugc dé phin tich hdi quy va sau d6 dua ra duge mé hinh
hdi quy. N§i dung chinh cia chuong nay budc diu lam quen véi mé hinh hdi
quy hai bién, tao co s va tién && cho viéc nghién ciru mé hinh hdi quy téng
quat.

Chuong 3. Hdi quy béi

Pay 1a chuong dira ra mé hinh hdi quy tdng quét, ding phuong phap binh
phuong cuc tiéu (BPCT) dé ude lugng cac hé sb ctia mo hinh, sau d6 kiém dinh
tinh xem md hinh dua ra cé phit hgp hay khong?

Chuong 4. Mjt sb trurdng hgp mé rong cia hdi quy bdi

Dé ra dugc mé hinh cho mét hinh thire kinh té , ngudi ta d3 dua ra mot s6
gia thiét cho viéc xdy dyng méd hinh dé. Trong chuong nay sé& lan lugt néu ra
mo hinh khéng thoa min mot trong cac gia thiét d6, cach phat hién ra cac gia
thiét khong phu hop d6. Trong chuong nay, cling dwa ra mdt sb sai lam va phat
hién mot s6 sai 1Am mic phai khi 1ap mé hinh.

Chuong 5. Quy hoach trye giao

Trong chwong nay, dua ra nhitng khai niém, tinh chét va céch xay dyng mé
hinh tryc giao. O diy xdy dyng ca m hinh tryc giao cip mot va cap hai.



Quy hoach true giao (QHTG) dua trén phuong phap BPCT- chi khac 14 cha
dong bd tri thi nghiém dé thu duoc ma tran diu vio nhu y mudn. Gitp xdy
dung dugc va tinh todn dugc véi cac mé hinh nhiéu bién.

Chuong 6. Ap dung mé hinh hdi quy vao phwong phip ngoai suy dé dy
bio

Chuong nay gi6i thiéu qua v& dy bao, ddng thdi néu ra phuong phap ngoai
suy dé du bdo.

Phu luc

Phy luc 1: Dua vao cdc bang phan vj cén ding.

Phu luc 2: Chuong trinh giai bai toan Kinh té lugng.

Phu luc 2: M4t s6 két qua tinh toan trén may tinh,

Tac gia xin chan thanh cam on doc gia gép y kién dé nang cao chat lugng
cudn sach.

Ha Ngi ngay 1-5-2006
Tiac gia



CHUONG 1

NHUNG KHAI NIEM CO BAN
VA PHUONG PHAP LUAN CUA KINH TE LUQGNG

§1. KHAI NIEM CO BAN CUA KINH TE LUQNG

- Thuat ngir tiéng Anh la: “Econometrics” ¢6 nghia ta do ludng kinh té.
Thudt ngir nay do gido su ngudi Na Uy A. K. Ragnar Frisch cung J. Tinbergen
su dung vao khoang nam 1930.

- Pham vi cua kinh té lrong duge duge hiéu théng qua mét s& dinh nghia
sau:

+ Kinh té luong bao gom viéc ap dung théng ké toan cho cac s6 liéu kinh
té dé cing ¢ vé mit thyc nghiém cho cac m6 hinh.

+ Kinh té lugng 12 mot mén khoa hoc trong d6 ap dung cac céng cu ly
thuyét thdng ké toan hoc va suy doan thong ké dé phan tich cac vn dé kinh té.

- Kinh té lugng 14 sy két hgp cac ly thuyét kinh té, kinh té toan, théng ké
kinh té, théng ké toan nhung né van 1a mdt mén dde lap do cé cac ly do sau
diy:

+ Céc ly thuyét kinh té thudng néu ra cic gia thuyét hay cdc gia thiét, Phin
I6n céc gia thiét nay n6i vé chét. Kinh té lugng sé cho ching ta udc lugng bing
s6 vé chat nay

+ Kinh té toan thudng trinh bay ly thuyét kinh té dudi dang toan hoc
(phuong trinh hodic bat phuong trinh). Kinh té luong thudng sit dung phuong
trinh toan hoc do céc nha kinh té toan dé xuat va dat cac phuong trinh duéi
dang phi hgp dé kiém dinh bang thyc nghiém.

+ Théng ké kinh té ch yéu lién quan dén viée thu thip, xir ly v trinh bay
céc s6 liéu. Nhitng s6 liéu nay 13 s6 ligu thd ddi vdi kinh té lugng.

+ Céc sb lidu thu thap dugce déu 1a phi thire nghiém, chira sai sb phép do.
Kinh té luong dung cac cong cy, phuong phap ciia thong ké todn dé tim ra ban
chit ctia cac sb 1iéu théng ké.



§2. PHUONG PHAP LUAN CUA KINH TE LUQNG

Néu ra cic gia thuyét vé cac mbi quan hé gira cac bién kinh té:

Budéc 1: Thiét lap cac mo hinh toan hoc dé mo ta médi quan hé gilra céc
bién v&i nhau.

Buéc 2: Udc hrgng cac tham s&: nhdm nhéan duge sé do vé mirc anh hudng
cla cdc bién vdi cic s6 liéu hién cé. Cac wdc lugng nay I1a kiém dinh thuc
nghiém cho ly thuyét kinh té.

Budc 3: Phén tich két qua: dya trén 1y thuyét kinh té dé phan tich, danh gi4
két qua nhan dugc, xem xét két qua nhan dugce cé phit hop vai ly thuyét kinh té
khong. Sau d6 kiém dinh cac gia thuyét thdng ké vé& cac wde lwgng nhan dugc.
Trong trudong hop khong phit hop véi 1y thuyét kinh t& cAn dua mét mé hinh
diang.

Budc 4: Dy bao: ndu mé hinh phtt hgp véi ly thuyét kinh té thi c6 thé sir
dung m6 hinh dy bao. Cé hai dy bao la: du bao gia tri trung binh hoic du bao
gia trj ca biét

Budc 5: Ra quyét dinh: sir dung mé hinh dé ra chinh sach hop ly

Nhin vio so d6 dudi day ta thay r5 dugc phuong phép:

Néu ra céc gia thuyét ]1—

Thiét lap mé hinh  |[¢———

v

Uéc lugng céc tham s [¢——

v

Phan tich kétqua =~ ————p

!

Dy bao

v

Ra quyét dinh




§3. MOT SO KIEN THUC XAC SUAT THONG KE CAN DUNG
3.1. Pai lwgng ngiu nhién va luit phan phéi xic suit
3.1.1. Dai lwvgng ngdau nhién (hay bién ngdu nhién)

*) Céac dinh nghia:

- Phép th: mdi su thuc hién cua té hop cic didu kién nio dé goi 12 mot
phép thir. Phép thir dioc goi 1a ngdu nhién néu khéng biét truée duoce két cuc
clia no.

Vi du trong truong hop gieo mdt con xic séc df‘)ng chét trén mot mat

phing, Phép thir nay c6 6 két cuc xay ra: xudt hién mat 1 chidm, mat 2 chim, ..
mit 6 chAm.

il

- Srr kién: khai niém thudng gip trong 1y thuyét xac suit dé 1a sur kién. Sur
kién dugc hiéu nhu 12 mot sy viee, mot hién tugng nao do6 cua cudce séng tur
nhién va x4 héi.

- Sy kién ngdu nhién: sy kién c6 thé xay ra hoic khéng xay ra dugc goi la
su kién ngdu nhién.

Vi du trong trudng hop gieo mdt con xuic sic déng chat trén mdt mat
phing. Phép thir ndy cé 6 két cuc xay ra: xuat hién mat 1 chdm, mat 2 cham, ...,
mit 6 chim.

- Tan suit tuong d6i cua sy kién ngiu nhién: |4 ty sb gitra sb lan xuét hién
si kién m v&i sb phép thir n tién hanh,

- Xac suit: trong nhidu hién tugng hang loat khi thyc hién nhiéu lan cung
mot phép thir, ta thiy tin sut xuit hién cta su kién A nio dé khong chénh
nhiéu v&i mét con sb dac trung cho kha ning xuit hién A. S6 d6 duge goi la
xac suit xut hién A va duge ky hiéu 1a P(4) = p. Xac suit cia sy kién A la trj
s& dn dinh cua tin suat khi sb phép thir ting 1én vo han.Vay viét P(4) = p thi p
cb nghta 1a xdc suit xay ra sir kién A bing p.

- Pai luong ngiu nhién: két qua cia cic phép thir duge dic trung bai cac
dai luong bién thién goi 1a cac dai lugng ngiu nhién.

*) Phan loai dai lirgng ngﬁu nhién

- Pai lugng ngiu nhién roi rac: dai lugng ngiu nhién duge goi 1a roi rac
néu tap gid tri coa né 1a mot tap hiru han hodc vé han dém dugc céc phan tir.

- Pai luong ngiu nhién lién tuc: dai lugng ngiu nhién duge goi 1a lién tuc



néu tap gia tri cia n6 lap kin mot khoang trén tryuc sd.
3.1.2. Ludt phén bd xdc suit

- Dinh nghia luat phin bd xac suit: 12 mét quy tic nao d6 cho phép tim cic
XAc suat cia tAt ca cac gid trj c6 thé cha dai lugng nghu nhién.

- Dbi voi dai luong ngiu nhién roi rac, mdi gia tri ctia nd dwge gin voi mot
xac sult dic trung cho kha nang dai luong ngau nhién nhén gia tri dé.

Ta ¢6: p, = P(X = x,), trong 46 X la dai lugng ngdu nhién, x, 13 gia tri cia
bién ngau nhién X. V&i loai dai lwgng nay luit phin bd xéc suit cho dudi dang
bang,.

- Vi bang phan phéi xac sudt chua biéu dién dugc dai luong ngau nhién
lién tyc.Véi loai dai lugng nay ding ham phan phéi x4c suit.

*) Bang phan phoi xac suat

Bang phin phdi ciia dai lrong ngiu nhién X thé hién trong bang 1.

Bing 1
X=x X b PRI
pix) Py Preans Dieeeeerens

trong d6 xy, x3, ... X, ... 12 cdc gid tri cla X cdn p, = p(x,)=P(X =x,) 12 cac

xédc sult dé dai lugng ngau nhién X lan lugt nhan gia tri x;, x3, ... X, ... p, 2 0;
o

2p=l

=1

*) Ham phan phdi xdc suit

Bang phan phdi xac suat ¢6 mdt han ché co ban 13 chua dd téng quat dé
dic trung cho mét dai lugng ngiu nhién tuy v, nhét la trong trudng hop dai
lrong ngiu nhién lién tyc. Vi vdy ngudi ta dua ra khai niém ham phén phéi xic
suit.

Ham phan phdi x4c suit ciia dai lvong ngau nhién X, ky hiéu 13 F(x), duge
xac dinh nhu sau:

F(x)=P(X <x),xe R. (1.1

Tinh chét cia ham phan phéi xdc suat:
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i 0<Fx)x<l
(i)  F(x) 1a mot ham dong bién
(iit) P(a <X <B)=F(B)- F(a)
(iv) F(Ho)=1,F(~-»)=0
*) Ham mat d6 xac suét
Ham phan phdi xdc suit con han ché 1a khéng cho biét rd phan phdi xac
suét & lan can mot didm nao do teén truc sb. Vi vdy dbi véi cac dai luong ngau
nhién lién tyc cé F(x) kha vi, nguoi ta dua ra khai niém ham mat d§ xac suét.
Ham mat do xac suat cua dai lugng ngﬁu nhién X, ky hiéu la f{x), c6 ham

phédn phdi xéc suét F(x) kha vi (trir & mot sd hitu han diém gian doan bi chin),
dugc xac dinh bfang:

f(x)=F(x) (1.2)
Hay F(x)= J]f(t)dl (1.3)
Theo tinh chat ciia ham phan phdi xac suét va theo cong thirc (1.1) thi:
P(asX<B)={]f(x)dx (1.4)
a

’ P4 1y < - n y A
Tinh chat clia ham mat d6 xac suat:

Q) f(x)20Vx

(i) [ fx)dx=1

3.1.3. Cic théng sé ddic treng cia dai lwgng nglu nhién
*) Ky vong
Ky vong cua dai lugng ngiu nhién X, ky hiéu 12 EX dugc dinh nghia nhu
sau:
- Néu X 12 dai hrong ngiu nhién rdi rac ¢6 ham xac suat:
p(x)=p,i=12_thiEX=> xp, (1.5)

i

- Néu X 12 dai lugng nga’m nhién lién tuc cé6 ham mat do xac sudt
+a0

f(x), x €R thi EX = [xf(x)dx (1.6)

-0

11



Tinh chat cia ky vong
(i) Ec=crwongdscla hang $0;
(ii) E(cX) = cEX;
(iti) E(X+Y) = EX+EY;
(iv) Néu X, Y la déc ldp thi E(XY) = EX.EY
(v) Néu Y =¢(X), thi tuy vao X la lién tuc hay roi rac ta ¢o:

EY = o(x)p; hodc EY = [@(x)f(x)dx vdip(x), f1x) la ham xde sudt va

ham mdt dp xdc suar.
*) Phuong sai

Phuong sai cia dai luong ngz’au nhién X, ky hiéu [a DX, dugc dinh nghia
nhu sau:

DX = E[(X -EX)*) (1.7)
- Pai lugng ngiu nhién X rdi rac thi
2
DX =Y (x,-EX)'p,=3 x'p, —-(zx,p,} (1.8)
Vi Vi Vi
- Dai luong ngiu nhién lién tuc

+o

+a 00 2
DX = [(x, - EX) f(x)dx= [+ f(x)dx—[ | xf(x)dx] (1.9)

D6 léch chuan o(X)=+DX
Tinh chat cuia phuong sai:
(i) Dc=0
(ii) D(cX)=c*DX
(iii) Néu XY la djc ldp thi D(X + Y) = DX + DY
hay o(X +Y) = o (X)+oX(¥)
*) Phan phdi chuan

Dai lrgng ngiu nhién X duge goi 13 tudn theo luat phan phdi chuin, ky
hidu 1a X ~ N(a,0?), néu ham mét d§ cia né c6 dang

12



{(x-a)’

f(x)=5\/]ﬂe 207 ixe R (1.10)

trong d6 a, o 1an lwot 1a ky vong va phuong sai.
*) Tuong quan giira hai dai lugng ngdu nhién

Tuong quan giira hai dai luong ngidu nhién X va Y, ky hiéu 3 cov(X,V)
duoc tinh nhu sau:

cov(X. 1) = E[(X- EX)(Y - EY) (1.1
Néu cov(X, ¥) = 0 thi hai dai lugng X va Y khdng tuong quan véi nhau,
3.2. Miu ngiu nhién va cac dic trung mau
3.2.1. Miu ngdu nhién tie mot tip nén

Ta goi miu ngiu nhién kich thudc n tir tip nén ¢ dai lugng ngiu nhién
gbe X 12 mét tap cac bién X, Xy, ..., X, thoa man diéu kién:

+) Doc lap thong ke,

+) C4 cling phén phéi voi X
3.2.2. Cdc diic trung miu

- Trung binh mau:

X = lzx,. (1.12)
ny=

- Phuong sai miu (c6 chéch):
=13 - 1) (1.13)
n 1=]
- Phuong sai mau hiéu chinh (khong chéch):
2_2(" - Xy (1.14)
n__
-Pbo léch chuén ciia miu :
I & —=
s=Vs? = -3 (x,-T) (1.15)
n i=1
- Mémen béc k cia miu:

H
Mk=le,." (1.16)
n

13



- Mémen trung tdm bic k clia miu:
Sk=lZ(x,-—?)" (1.17)
n 1=|

Pinh Iy 1:
Néu dai lwong ngdu nhién géc X tudn theo ludt phdn pho”'i chudn X ~ N(a, &)
thi X va 8% dic ldp véi nhau va khi d6:
— , _ xS
a) X hoi tu theo xdc sudt 16i a ky hiéu X —>a, nghia la:

11mp(‘§—a|<5)=l

xs pdy
b) §* > o’ stoa?
— -1
¢)EX =a, EsH="""¢" E(s}H=¢"
n
Xs X5
d) M, - E(X"), S, > M(X - a)*

3.3.Théng ké
3.3.1. Pinh nghia

- Mt ham Y = g(X,,X;,...,X,) phu thudc vao tip gid tri cla mau ngiu
nhién dugc goi 1a mot théng ké.

- Do X, nhan céc gia tr twvong ung x, nén ham g(x,,x,,...,x,) cling dugc goi
1a théng ké.

3.3.2. Cdc thi du vé thong ké

n —_
4 8= 23 (- K = g 1)
i=1

X -
Y) t= ca\/;=g(x1,x2,u.,x,,)
(x, - X)
*) 2’2 ='=])2=g(xl,x2,...,xn)
o)

14



*) Voimaul: x,x,,...x,

VOI maAu 2: Y\, Yy.es Yy
2
. 5 r: 2 2 4y oA 2 .
thi F=— v6i s{ 255 la mot thong ke.
5

3.3.3. Cdc dinh ly cdn ding

Pinh IV 2:
Néu X ~ N(a, &) thi cdc thong ké
2 _ns? 2 _ (=D’
0'2 0‘2

tudn theo phdn phdi "khi binh phieong” v6i s6 bdc tw do lam =n — 1.
Dinh ly 3.
X ~N(a, o) thi thong ké

t:X_a\/; (a=const)
le

tudn theo phan pho"i Student véi s6 bdgc twdolam =n — 1.
Dinh Iy 4:
Gid str 6 hai méu X)Xy s Xy VA Y1, Vg5 Yy Ia"y ra tir hai tgp nén cé cdc

dai legmg ngdu nhién tuong img la X, Y .

2
e g 4 - s ‘e .
Néu X ~ N(a,d2 )Y~ N(a, O'Z)Ihl thong ké F:—'2 voi s,2 ng tudn theo
L)

ludt phdn bé Fisher véi bdc ti do cua ticlam; = m-1; my=n -1

3.4. Udc Irgng thong ké cac tham s6
3.4.1. Ubc lugng diém

¥} Uéc hrong tham sb

Gia sir ta can nghién clru mt tip gbe c6 dai hrgng ngiu nhién gbe X va co
ham phan phdi x4c suit da biét nhung chua biét tham s @ nao d6, ta phai xac
dinh gia tri cha @ dua trén cac thong tin thu dugce tir mot miu quan sat x;, xj ...,
x, ciia X. Gia trj tim dugc trong qua trinh ay, ky hiéu 12 6 s& dugc goi 1a ude
lugng cua 6. Do 6 hi tinh toan duge s& 13 mét tri s6 nén né duge goi a ude
lrong diém,

15



*) Céc tinh chét cia udc lrong diém

a. Udc lugng khdng chéch: thong ké 6 duoc goi 1a udc lugng khong chéch
cha Hnéu ED =6 Tathdy ring E(@-6)=0, tirc 1 trung binh dd 1éch cua udc
luong so véi gia tri that bang 0. Néu dd léch ¢6 trung binh khac 0, ta co wdc
lugng chéch..Ta thiy ring:

- Trung binh miu I wéc lugng khong chéch cia ky vong

- Phuong sai miu hiéu chinh 12 uée lugng khdng chéch cha phuang sai.

- Phuong sai tinh theo cong thic n—l_li(x,- —a)? 12 wde lugng khong

i=1
chéch cua phuong sai, trong khi @6 §? 1a wéc lugng chéch.

b. Uéc lugng virng: théng ké 0 duge got 1a woc lugng ving cua 4 néu
é(xI,xz,...,x”)%)H. Ta thdy ring néu 6 la wic lugng tiém can khong
chéch cla 8, tire 12 lim E§ =6;imDH=0 khi n —> oo thi § 1a wéc lugng virng.
RS rang X, S?(s?) 14 udc lugng viing ciia X va DX.

¢. Uéc luong hiéu qua: thbng ké 6 1a udc lugng hiéu qua cda 8 néu nd la
udce lwong khdng chéch ¢6 phrong sai bé nhat.

Nguéi ta chirng minh duge ring néu 6 1a wdc lugng hiéu qua cta @ thi
phuong sai cia né la:

1

5 (1.18)
nE[a[nf(x,e)]
o
3.4.2. Ubc lwong khodng
Gia st tim duoc khodng [ Gmax] chira 6, ma P(gpn <O <guax)= 1 — .

Khi d6 [gwm EZmax] 12 u6c lugng khodng cia 6, 1 - o« la xac suit dé
0 € [Zmin Gmax) gO1 12 43 tin cdy.

Xét khoang tin c¢dy cho ky vong a = EX.

Ta chon udc lugng cua a la X, cha o last.

x—a

Theo dinh 1y 3 thi bién ngiu nhién ¢= Jn tuan theo luat phan phdi

§

Student véi bac ty do la m=n — 1. Vi vdy khi d3 cho trude 0 < a < |, tra bang

16



Student ta tim duogc s6 tam Sao cho:

P>ty m)=a (1.19)

Tir (1.19) ta céP[‘x_a\/;

s

>la‘,,,) =1-a . Gii bat phuong trinh sau theo

a ta duoc:

— A -
X—lym—F=<a<X+!

Jn = In

. = s -
Do vay:P[x—tam—<a<x+t

I “s"’ﬁjz"“

= Khoang tin cdy cia a = EX vdi dd tincay | — o la:
(5 tenixtan )
a.m \/; ) a.m \/;;
3.5. Kiém dinh gia thuyét thong ké

3.5.1. Khdi niém vé gia thuyét, doi thuyét

- Trong théng ké chiing ta xuit phat tir mét mau xy, x», ..., x, chon tir mét
tip nén ¢6 ham phén phdi F(x, 8), nhung chua biét tham s 6. Néu tham s6 8
chua biét va gia thuyét @ bang gia tri cu thé 8, dugc dua ra thi ta ndi ring cb
mdt gia thuyét don. Gia thuyét dugc dua ra duge goi 14 gia thuyét gdc, ky hiéu
1a Hy. Céc gia thuyét khac véi gia thuyét gbe 1a déi thuyét ky hiéu la H,

- Vi du: khi nghién ciru thu nhip clia cu dan mot thanh phd nio d9, ta ¢
thé dua ra nhiéu gia thuyét khac nhau:

+) Thu nhép cia cu dan tuan theo luat phan phdi chuan (H,), hodc khong
tuan theo luat dé (H)).

+) Thu nhdp trung binh la 50 triéu dong (Ho) v6i nhidu dang dbi thuyét
khac nhau: thi du # 50, > 50...

3.5.2. Cic buéc kiém dinh gii thuyét

Vi bai toan kiém dinh gia thuyét, ta c6 cip gia thuyét H va dbi thuyét H,.
Cin c6 quyét dinh bac bod hay cong nhan gia thuyét Hy mot cach hop by dua trén
nhitng thong tin ¢ trong mAau Xy, X2, .oy Xn léy tu tap géc ¢d ham phan phf)i Fix)
va bién gdc.
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Buéc 1: Chon mot théng ké ¢ lién quan dén Hy: g(x1, X2, 0y Xp)

Bude 2: Diyra vao cdc dinh 1y thng ké & trén dé biét thdng ké d6 tudn theo
luat phin phdi nao.

Budc 3: Chon mirc y nghia @. Tra bang tuong ing ta s& duoc g,.

Budc 4: Dya vao mau tinh g

-Néu g>g, = bac bd H,.

-Néu g<g, = cong nhan Hy.
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CHUONG 2

MO HINH HOI QUY HAI BIEN, UGC LUQNG
VA KIEM DPINH GIA THIET

§1. PHAN TiCH HOI QUY

- Phén tich héi quy 1a modt phong phéap phén tich thong ké nghién ciiu méi
lién hé phu thubc clia mot bién phu thuée (hay la bién duoc giai thich) vai mét
hay nhiéu bién ddc lap (hay bién giai thich). N6 cing duge van dung dé danh
gia hiéu qua tic dong cia bién doc Lip véi bién phu thudc.

- Xétcac vidy :

+ Khi nghién ciry nhu ciu vé mét loai hang hoa thi thay rang nhu cu vé
loai hang hoa dd phu thudc vao gia cua hang hoa dé, phy thudc vao thu nhap
cua ngudi tiéu ding va gid cda cac loai hang hoa dang canh tranh véi loai hang
hoa nay,

e} diy nhu cau cia loai hang hoa d6 1a bién phu thudc, con gia ban than cua
hang héa d6, thu nhap cia ngudi tiéu dung, gia cua cac loai hang hoa canh
tranh v&i hang hod d6 chinh 1a cac bién ddc lap.

+ Gia nha & hién hanh phu thude vao cac yéu té nh: dién tich su dung, vi
tri, chat lugng xay dung ciia ngdi nha dé va con phy thude vao nhiéu yéu té nira
nhir gia ctia ngoi nha d6 nhiing nim trude... O diy gia nha & hién hanh 14 bién
phu thudc, con cac yéu td: vi tri, chat luong, gia ca nhirng ndm tnrdc clda ngbi
nha... d6 1a nhimg bién phu thude.

- Céc ky hiéu: Y - bién phu thude hay bién dugc giai thich;

X, - bién doc 1ap hay bien giai thich.

- Phan tich hdi quy s& giai quyét cac van dé sau:

+ Udc lugng gid tri trung binh cha bién phu thugc véi gia tri cua cac
bién doc lap.
+ Kiém dinh gia thiét vé ban chét ctia su phu thudc.

+ Du doan gi4 tri trung binh cia bién phu thudc khi biét gia tri cila bién
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doc lap.

+ Téng hop cac van dé trén lai.

1.1. Quan hé théng ké va quan hé ham sé

Trong phin tich hdi quy, ching ta phai phin biét hai quan hé 13 quan hé
thdng ké vi quan hé ham sb dé tién khi sir dung.

1.1.1. Quan hé théng ké

- Ta thay ring bién duoc giai thich phu thude vao cac bién giai thich, Cac
bién giai thich, gia tri cia ching da biét, con bién dwoc giai thich (a dai lrong
ngdu nhién c6 phan bd x4c sudt, ta phai tinh toan va dy dodn ching.

- Bién phuy thuje 1a dai lugng ngau nhién va cb rit nhiéu nhan t8 tac dong
dén n6 ma trong md hinh ta khéng thé dé cap ra duoc, ing véi mbi gia tri khac
nhau cla bién ddc lap ta lai c6 mét bién phu thudc khac.

- Quan hé thong ké biéu thi khii quat trung binh va chi bidu hién thong qua
nhidu quan sat.

- Nang suidt mot loai Ina trén mot hecta (bién phu thudc) phu thudc vio
nhiét d¢, lugng mua, dé chiéu sing, hrgng phan bén... (14 cac bién doc lap).
Ning suét 14 mét bién phy thude, 13 dai fugng ngau nhién khong thé du bio mét
cach chinh xic do c6 sai sb trong cac phép do, va con rit nhiéu yéu to anh
huong dén nira ma ta khong thé tach bo duge. Quan hé giira nang suat lia vao
cic dai lugng khdc 1a quan hé thong ké.

1.1.2. Quan h¢ ham sé

- Trong quan hé ham s, cac bién khéng phai 1 ngiu nhién, ing v&i mdi
gia trj cia bién doc lap thi c6 mot bién phy thudc. Phan tich hdi quy thudng
khéng dé y tdi cac quan hé ham sé.

- Dinh luat Ohm quy dinh sy phy thuéc ham sb gitra hiéu dién thé véi dién
tro va cuong d6 dong dién cta né, khdng phy thude vao d6 dai va tiét dién coa
day din.

1.2. Ham hoi quy va quan h¢ nhin qua

Phén tich hdi quy nghién ciru quan hé gita mét bién phu thude véi nhiéu
bién ddc 1ap khac. Pidu nay khéng doi hoi gitra bién doc lap va bién phu thude
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¢6 mdi quan hé nhin qua. Néu cé sy tdn tai quan hé nhin qua niy thi né phai
duoe xac 1ap dira trén cac ly thuyét kinh té khac.

Chéng han ta c6 di doan ning suat ciia mot loai lia trén mot hecta dua vao
lrong mua, nhung nguoc lai thi khong ding vi khéng thé du doan lugng mua
dira vao nang suit, do nang suit con phu thudc vao nhicu yéu té khac.

1.3. Hbi quy va twong quan

- Hoi quy va tuong quan khac nhau vé myc dich va ky thuat.

- Phén tich hdi quy: wéc lugng hodc dyr bdo mot bién trén co so gia tri da
cho clia cac bién khac, bién phu thudc 1a dai lugng ng?m nhién. Cac bién giai
thich gia tri cba ching da biét.

- Phin tich twong quan do mirc dd két hgp tuyén tinh giita hai bién, khong
c6 sw phan biét giira cic bién, ching cé tinh chat déi xirng.

1.4. Ngudn sb liéu cho phan tich hdi quy

Viéc thanh céng hay that bai cia bit ky mot si phan tich kinh té nao déu
phu thuge vio viée sir dung sb ligu ciling nhu phuong phap xir Iy s6 liéu d6.

Viy nén viéc tim hiéu vé ngudn gbe, ban chit ciing nhu wu, nhuge diém
cua s0 liéu cling kha quan trong.
1.4.1. Cdc logi sé li¢u

Cé 3 loai sb liéu.

a. $6 liéu theo thoi gian:

- 6 liéu theo thai gian 14 86 liéu thu thip dugce trong mdt thoi gian ¢ dinh

ching han nhu sb ligu vé GNP, sb lugng ngudi that nghiép, lvong cung vé
tién... C6 sd liéu thu thap theo ngay, thang, nim...

- Cac sd liéu nay co thé do ba}lng con s6 nhu gia ca, thu nhap. Nhung ciing
c6 sb 1iéu khong do dugce bing con sé ma ching thuong 14 chét lugng nhu: di
két hon hay chira, c6 viéc lam hay that nghi¢p.

b. 84 liéu chéo

- S4 liéu chéo 1a sb liéu vé mdt hay nhidu bién dugce thu thap tai mot thoi
diém & nhiéu dia phuong, don vi khac nhau. Chfmg han nhu s6 liéu didu tra vé
dan s6 cia Viét Nam vao 01//01/2006...
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c. S& liéu hdn hgp theo thdi gian va khdng gian: cac sb fiéu vé gia vang &
Ha N&i, Thanh phé HS Chi Minh, Hai Phong...
1.4.2. Ngubn géc cdc so lidu

- Cac sé liéu cé thé do cac co quan nha nudce, cic td chirc qudc té, cac cong
ty tr nhin hay cdc c4 nhén thu thap. Ching c6 thé 1a sb liéu thuc nghiém hay
khong thue nghiém.

- Cac sb liéu thyc nghiém thuong duge thu thip trong khoa hoc tu nhién,
muén thu thip cac sé liéu anh hudng téi ddi twong nghién ciru phai gilr nguyén
cac yéu tb khac. Nguoc fai trong khoa hoc x3 hoi cac sb liéu khong phai do
thue nghiém ma cé.

1.4.3. Nguyén nhan gdy nén nluege diém cia cdc sé lidu

- Hau hét cac sb lidu trong khoa hoc xa héi déu khong phai la sb liéu thyc
nghiém. Do viy c6 sai sbd quan sat hodc bo sét quan sat, tham chi ca hai.

- Cdc s liéu thu thap bing thuc nghiém ciing cé sai s6 phép do.

- Trong cac cudc diéu tra khdng biét rd ciu hoi.

- Khé Khan trong viée so snh giira cac két qua diéu tra do cac mau diéu tra
cd kich thuée khac nhau...

§2. HOI QUY HAI BIEN

Trudng hop don gian nhat ctia phin tich hdi quy, ngudi ta nghién ciru
méi lién hé giira hai chi tiéu , ma mot chi tiéu duge xem nhu yéu t6 doc lap
(tri 56 cia nd ky hiéu fa X) con chi tiéu kia 12 bién phu thudc (tri sé cda nd ky
higulay).

M6t trong cac bai todn dau tién cia phan tich hdi quy 14 xac dinh dang ham
s& nay, tirc 1a tim phuong trinh hdi quy dam bao cac méi lién hé duogc nghién
clru.

2.1. Phuong trinh hdi quy

Phuong trinh hdi quy la b phan cdu thanh quan trong nhat cia cic md
hinh héi quy. Viéc lua chon va tinh toin ding din phiong trinh nay la mot
budc quan trong nhét trong viée 1ap mé hinh hdi quy.

Gia sir X 12 bién doc 1ap ding dé xac dinh bién phu thude ¥, ¥ = f1X).

22



Ta xét don gian & day bién ¥ phy thudce tuyén tinh vao X = dudng hdi quy
la duong thing. Gia sir dé xdc dinh phwong trinh ciia duong thing hdi quy ta
thuc hién n phép thir doc 1ap va thu duge cac cap gia tri s6 tuong tmg cha cic
dinh X' va Y la: (xp,y1), (x2.¥2), .-+ (Xas)n).

Do dudng hoi quy la dudng thing nén cé dang:

Y=aX+b 2.1)

Cé6 nhiéu cach dé xac dinh dudng hbi quy. Tire 1a tim cac hé s6 a,b. O day
ta ding phuong phap BPCT dé xac dinh dudng hdi quy.

2.2, Phwong phap BPCT
Xét ham tuyén tinh mot bién (2.1), véi mi phép thir (x,y) i = 1...n, thay x,
vao phuong trinh (2.1).
Ta cé:
Y=ax,+b=1.n
Lap céc hiéu (Y, —-y,).

Theo phuong phap binh phurong cuc tidu ta s& xac dinh cac hé sd a, b sao
cho téng:

S=T(¥-y)=7(ax +b-y)

1 =1 =1

dat gi4 trj nho nhat. Mudn vay thi:

%zzg(ax,+b— y,)x, =0 (2.2)
%=2§(ax,+b—y,)=o
hay:
aix2+b‘2x='"£xy
= (23)

a§x1+bn= )":yl

1 =1 t=1

Giai hé phurong trinh (2.2) bing phuong phap Crame ta c6:
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”Zx.y: _Z!xl%yt

&: 1=1

nixtz - (ixl )2
1=1 1=

n n " " ( (24)
. thzzy:_lezxiyl

b= i=1 =l =l =l

n ”n
2 2
ny.x - x)
=1 =1

Vi cac gia tri xac dinh a,b tacé phuong trinh héi quy thyc nghiém sau:
y=dx+b (2.5)

§3. HE SO TUONG QUAN - PO CHINH XAC CUA CAC UGC LUONG
BPCT

3.1. Hé sb trong quan

Gia sir c6 n cap sb liéu quan sat (xl,y ) (x.,y.) ,(x”,yn)
_ l n _ n
Va xX=—Yx, y=Zy' (2.6)

la cdc trung binh mau twong rng cua cac bién Xva Y.

Hé s6 tuong quan cia mau diéu tra dugce xac dinh nhur sau:

%(x, ~E)y, - 7)

r= 2.7
\jh("' —f)ﬂh(y, —W}
hay:
nsxy, ~(SxXE5,)
y = =] 1=1 =l (28)
\/{ (Z]X) ][n%yl _(Zy:)2:|
1=] i 1= 1=1
bat; S.v = % i (x, -X)
=1
(2.9)
S, = iy (v -¥)
n 1=1
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sau 46 thay vao (2.4) va (2.8) ta ¢cé:
- Sk"
r=a—

S
Y

(2.10)

C6 ba tinh chit:
a)a-1<r<i
b) Néu r = +1 thi cac didm (x,y) s& ndm trén mot dudng thing va nguoc

lai. Ttre 1a khi cac didm (x,y,) nim trén mdt dudng thing thi r = +1

S \
c)Vir= &S—X nén phuong trinh dudng hoi quy thyuc nghiém cé dang:
4

. S .
Y:(rS—Y)X+b (2.11)

X
Céc s6 Sy > 0, Sy = 0 nén néu r < 0 thi ta ¢6 tuong quan nghich gifra ¥ va
X, con néu r> 0, ta c¢6 twong quan thuan,
Ching minh

a) Theo bat ding thirc Bunhiacopski ta cé:

1 =1 =1

2
[Z({—EXx—yq <Y (x -3 ¥ (y,-)
1 =1

2
{z(;—fxx—iﬂ
nén proi=l <1 (2.12)
{z(a-iY]{Z(x—;Y}

=1

=>-l2r<1

.. X~ X —-X
b) Dau bang xay ra & (2.12) khi —=—L— Lj=12,..n
y~¥ y-3

ta thdy ring diy chinh la phuong trinh dudng thing. Didu nguge lai cling rd
rang dang.

¢) Néu » < 0 thi ham sb & vé trai cua phuong trinh (2.11) la nghich bién va
r > 0 thi hAm nghjch bién do chiing 14 him tuyén tinh bac nhit .
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3.2. P chinh xdc cha cac wéie hrgng BPCT
Ky hiéu:
X =x-x Y=y-y
o 1a phuong sai ly thuyét chua biét, Ta cé:
6=
n—2

S -)

=1

- Phuong sai cia va d4 léch chuén cta a la:
0-_2

Da=

(2.13) va Se(a)=+/Da = o (2.14)
> X,2 i X,2

r=1

r=1

- Phuong sai va d6 léch chudn caa & la:

T !
Db=-1=1—G* (2.15) va Se(b)=Db= (2.16)
X’
- Phuong sai va db 1éch chuin clia ham so :
L IO -3
DY = 1=t (2.17)
n-2 y
L TOo, )
va Se(Y):JD = =1 (2.18)
n-2 y

§4. PHUONG TRINH UGC LUQNG VA DU DOAN

4.1. Phwong trinh uéc legng

Bing phuong phap binh phuong cuc tiéu, ta tim duge dudng hdi quy thyc
nghiém cd dang :
Y=aX+b (2.19)

Day thyc chit 13 mét ude lugng quan hé phu thudc gitra X va Y. Do vay ¢é
thé xem d6 13 mdt phuong trinh udce lugng
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4.2. Mjt sb dy doan
4.2.1. Truong hop nji suy

Trong nhiéu bai toan ta xem phuong trinh tim thdy y = f{x) 1a mot biéu
hién mdi quan hé tiém 4n cd trong hé thdng, giira hai tham s X va Y. Nhu viy
Khi X = x, thi ¥ = f(x,)

Phuong trinh dudmg hdi quy tuyén tinh 1a: fix,) = ax, + b.

4.2.2, Truwong hop dir bdo

Mot dang du bao duge xét vai X = T = thoi gian. Day sb liéu 1a diy thoi
gian (,VI.tl)- ()’2,’2). s (ym-Im)
§5. Vi DU

Trong mgt thi nghiém dé khao sat sy phy thudce gilta Y vao X, ta dugc cac
s4 1iéu nhir bang 2.1.

Lap phuong trinh hdi quy thyc nghiém:

Bang 2.1
X, 0 1 2 3 4 5 6
W 4,25 3 3 L1,75 1,5 0,5 | 0,25

Ap dung cac cong thirc (2.4) ta tinh dugce cic hé s6 a va b

nYxy-¥xYy
_— pot et L _T%24,25-21x14,25 _-129,5

4= -1 =-0,66
n n R 7x91-21x21 196
nY x’—(Xx)
t=1 1 =1
IS WY “XxTxy
formtlen eyl T OIx1425-21x2425 7815,
i 166 196

=> Phuong trinh héi quy thyc nghiém [4: = -0,66x + 4,02

Dé tién tinh todn, ta lip bang nhu bang 2.2.
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Bang 2.2

x, ¥, ﬁx,—; V=00 | -0t | -3

0 4,25 -3 | 2,215 -6,645 9 4,906

! 3,00 -2 | 0,965 -1,930 4 0,931

2 3,00 -1 | 0,965 -0,965 ] 0,931

3 1,75 0 |-0,285] 0,000 0 0,081

4 1,50 I |-0,535] 0,535 1 0,286

5 0,50 2 |-1,535] 3,070 4 2,356

6 0,25 3 |-1,785|  -5,355 9 3,185
Tx, =21 [Ty, = 14,25 S =00 - L =% T (v - )
x=3 | y=2,035 —_18.5 =28 =Ié,676

Theo cong thirc (2.7) hé sb trong quan cia miu la:

Jlnixf-(ix,)z
1=1 1 =1 _

Ap dung cong thirc 2.11; 2.12; 2.13; 2.14; 2.15; 2.16; 2.17 dé tinh cac udc
lugng BPCT.

{ni ¥ (3 y,)z}

1=1 r=|

1 N

2 A (2
g =-— .-,
n—2;§1(y' Yi)

= 71—2[(4, 25-4,02)" +(3-3,36)’ +(3-2,7)* +

+(1,75-2,04)* +(1,5-1,38)? +(0,5-0,72)* + (0,25 - 0,06)")
=0,0911

X, =x-X

)
Y X = (=3 (- + (DO 1222 43 1= 28
1=l
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o’ 0,0911

Da=— =0,000325
Y. X?
=1
Se(a)=<Da =0,057
.o 9]
Db=—=0 52— 0,0911=10,0423

nin 7x28
Se(h) =~ Db =0,2057

S0, -9)
Dj= 1 5 _ 0,0911 0,048
n-2 y 2,035

Se(p)=Dp =0,2116
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CHUONG 3
HOI QUY BOI

§1. DAT BAI TOAN

Trong chuong 2 ta da xét van dé hdi quy khi bién ¥ phu thuéc vao mot
bién X, c6 thé coi d6 [ hdi quy don.

Trong chuong nay ching ta xét truong hop bién ¥ phu thudc vao hai bién
tro 1én goi a hoi quy bdi.

Bai toan tdng quat dat ra nhur sau:

Gia sir can nghién clru mét dai lugng Y goi 12 bién ra trong mét hé thng
ndo d6. Trong hé théng dé moét miat Y phu thude vao:

- Céc bién s6 doc 1ap X;, X, .... X goi 1A cdc bién vio hay cic nhan td c6
the dieu khién duge.

- Mat khac Y con bi anh hudng clia cac tic dong ngdu nhién goi la bién
nhiéu hay sai s6 khong thé diéu khién dugrc,

Bai todn dat ra 1a tim quan hé gira ¥ va X, X3, ..., Xi Mbi guan hé gitra Y
va Xj, Xy,..., Xk c6 dang :

Y=/f(X0, X2, ..., X% 6, 6, ..., 6) + &, (3.1)
trong d6 dang cia ham fd3 biét, con cic tham sb 6,, &, ..., B, 12 chua biét, con
voi EE =0 va DE = o tirc 12 bién £ tuin theo phan phéi chudn &~ N (0,5%).

Sy phu thudce gitra bién Y theo cac bién X;, Xy, ..., Xi 1a tuong dbi phirc tap.
Tuy tirng bai todn dwa ra ma ta tim duge md hinh tuong rng.

C6 nhidu mé hinh hdi quy nhung & day ta xét mot sb md hinh.
§2. MO HINH HOI QUY TUYEN TINH €O PIEN
2.1. M4 hinh héa duéi dang ma trin
M5 hinh hdi quy tuyén tinh ¢ dién khing dinh ¥ phy thudc tuyén tinh vao

X, (j=1,2, ..., k) Ylabiéu thirc bic nhat cita X, X>, ..., Xi va sai s6 ngiu nhién
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hay chinh la bién nhiéu cda hé théng,
Mo hinh:
Y=6,+ X + 6X;+ ... + O+ &
E~N(0,6) (3.2)
Trong d6 6 ¢ = 0, 1,....k) 1a cac hé sb chua biét.
Biy gio ta tién hanh » quan sat ddng thoi vek+ 1bién X, Xo,..., X va Y.
Gid tri cua quan sdt tai phép thir tho 7 1a (x,,y,) Gia sir s6 liéu quan sdt tudn theo
mo hinh sau:
Vi=0+ Ox; + Oxppt ¥ Gxpt &
V2=0y+ Ox3) + B+ ..+ Oxut & 3.3)
Yo =0+ Ox+ Oxp2+ .+ Bxpt &,
M5 hinh (3.3) ¢ cac gia thiét sau:
+ Céc ¢ ¢d ky vong bing 0, tie 12 E(¢) = 0;
+ Khoéng c6 sy tuong quan giira cac &, cov(¢, £) =0
+ D& = o
+ £~ N(0, )
+ Bién ddc 1ap nay khong 1 td hop tuyén tinh cla céc bién khac.

M5 hinh (3.3) c6 thé viét dudi dang ma trin sau:

Y, Lox X, X, 60 1 51 i
Y — l T T 6| + 'fz (3.4)
_yn_ _] xnl xn2 xnk N _ek | _5"-
hay Y=X0+ ¢
trong dé:
(yl l ot 12 1k 0 gl
Y = y2 © X = ! x21 x22 2%k D A= el ; &= é:2
_yn n _l xnl xn2 xnk A _91( i _én i

X 1a ma tran thiét ké.
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2.2. Uéc lugng BPCT
Ta gid sir @, 12 gia trj cia 9, O phép thu thir i. Khi d6 gitra gia tri ¢6 duge o
quan sat thir i va gia trj tinh dugc khi @, = §,s€ léch di y, - p,,v6ii=1,2, . n
Yo=Y, =y —(aptox, v apxy) (3.5)
O day ta s& udc luong cac tham sé cia phuong trinh (3.5) bang phuong

phéap binh phurong cuc tiéu

S(ay,q,,...,a, )= 2(}’: —ay X, — .- x, ) = 25,2 — min (3.6)
=1

=1

Ta sé viét (3.6) dudi dang ma trin S =(Y — X4) (Y — X4) véi 4 la vector
cde hé sb a,.

Dai lugng é chinh 1A uéc lugng binh phuong cuc tiéu cia 6 va
é, =y -y =y —(éo +6A?1Jr,1 +...+é,‘x‘k) i=1,2,..,n la udc lugng cia sai sé ngiu
nhién &,

Phuong trinh Y= éo + éle +.t éka 3.7
12 phuong trinh hdi quy thuc nghié¢m.

Ménh d¢ 3.1

Néu ma trdn thiét kéthéng ngd.u nhién c6 hang k + | < n thi woc lugng
binh phuong cuc tidu ¢6 dang:

O=x"Xy'x"y (3.8)
Khi dé:
Y=X6=X(X"XY'X"Y =HY (3.9)
trong do:
H=XxXx)"'x" H cap n.n (3.10)
E=Y-Y=(,-HY G.11)
Thoa man:

XTé=0 va VE=0, (B'X"E=0)
Téng cdc phan du:

i M=

£ =EE=YY-Y" X6 (3.12)
1

!
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Ching minh

Vi S(a) 1a ham béc 2 theo a nén 4 1a uéc lugng cia 6 co thé tim duge tir
hé phuong trinh sau:

o5 =0,/=0.k
da, .
Hodc trong duong:
os n
S 2L e Xy~ x, ) =0
6a0 =1
oS a
=22 o —a X, Xy ), =0
8(11 =1
oS n
=22 Xy Xy )X, =0
adk i=l

n n
+ +....+ =
Z (aO aﬂxll akxllt) 2 yl

=1 1=1

n n n n
2
+ =
aﬂ Z xAl al Z xll * +alt Z xllxlk Z y:xll

Al 1= 1= 1= =1 (3}3)
n n n > n
+ et =
aO Z xlk al Z xlkxll ak Z xrlz Z yrxlk

=1 =1 =1 1=1

Ta théy ring nduditx,=1véii=1,2,.., ntacd phuong trinh vidt dudi
dang ma tran sau:

n P n n n
X X X X
Z 10 1011 W0 k|- - 2‘yl 10
=1 i= 1=0 o =1
0
n noo n n
X x x XX a X
110 2 n il ok 1= zy il
;= 1= 1= v =1
[#4
n n n 2 L & n
X X X X
Z k40 Z kot Z ik Zy: tk
RE] 1= =1 i i =1 B

Hoc dudi dang ma tran

Xx4=Xxv (3.14)
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Vi rank(X) = k+ 1 < nnén X' X la ma trin vudng cép k+ 1 nén ¢6 ma tran
nghich dao 1a (X' X)™'. -

T phuong trinh (3.14) ta ¢ nghiém:
A=6=(X"X)"'X"Y => biéu thic (3.8) dugc chimg minh.
Uéc lrong cho sai sd £1a &
E=Y-V=Y-X6
=Y-XX'xXy'x'y
—Y-HY=(I,-HY
V&i ma tran H vudng cap 7 duge xac dinh nhu trong biéu thire (3.10).

Pé chirmg minh 6 cuc tiéu hoa S(a) va théa man ding thite (3.12) v3i cha
y ring ma trin H co tinh chit sau:

I.(d-Hladbixing: (I -H' =d-H) (3.13)
2. (I = H)* = (I - H) tirc 1a (I — Hy 12 ma trén lity ding.
3. XN -H) =X 7-XX" XX )=x"-X'=0
Do viy nén
S(AY=(Y — XA) (Y - XA)=(Y ~ X6+ X8 - XA)' (Y — X6 + X0 - XA)
v -x0T v -x0)+ (G- xTx(6- 4)+
G- X" (U-HY+Y'(I-HY X(6-4)
=(Y-X6)' (¥ - X))+ (6 - A X' X(6- 4)
>(Y-X8)Y (Y -X6)=5(8)
Dau “=" x4y ra khi 6=A. Ma:
5 £ =5(6)= (¥ - X6Y (Y - X6)

=1
: YT(I-HYI-HY=Y"(I-H)Y
=Y'Y-Y HY =YY —(Y" X)@
Biéu thirc (3.12) dugc chitng minh,

Vi du 3.1: Dé nghién ciru sy phy thude gitra doanh thu (¥) va chi phi san
xuat (Xy), chi phi tiép thi (X3), nguoi ta diéu tra ngﬁu nhién doanh thu ctia 12
cong ty trong 12 thoi ky, két qua ta c6 bang 3.1.
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Bang 3.1

Xo X X5 Y
1 18 10 127
1 25 11 149
1 19 6 106
1 24 16 163
1 15 7 102
1 26 17 180
1 25 14 161
] 16 12 128
1 17 12 139
| 23 12 144
) 22 14 159
1 15 15 138

Gia sir chi phi nay tuan theo md hinh tuyén tinh cd dién, khi dé:
y =90 +6?1)cl +6?2x2 +&; 1=12,..,12

Ta s& udc hugng cac hé sd hdi quy bing udc luong BPCT. Ta ¢é:
! 2 12245 146

X'X=|0 nx” ax |=|0 5195 3055,

— 0 0 1900

0 0 nx

ny 1696 ]
X'y= nxl_y =|35463| =

~ | 121409

nx.y -

2,439963 -0,0883875 -0,045374
X'xy'= 0 0,006757 -0,004040
0 0 0,010509



IO

32,2777
Theo ménh dé 3.1 thi 8= él =XTxXYy'XTy =| 2,5057
A 4,7587

02

Viy dang thuc nghiém cia phrong trinh hdi quy tuyén tinh 1a:
Y =32,2777 +2,5057 X, + 4,7587 X,

Cling theo ménh dé 3.1 thi tdng binh phwong cic phan du s& la:
S EEE=yTY -V X6
1 =1

=245626 -1696x32,2777 —2,5057x 35463 -4,7587 % 21409

=144,3734
Ta c6 sai sb binh phuong trung binh é '2", 5:2 :L“’]‘;B—“zlz kha nho .
(=1
Nhur vdy m6 hinh kha phu hgp.
Bang 3.2. tinh cac gia trj dé tim sai s6 :f, trire tiép
Bing 3.2

i Vi ¥, £
] 127 124,9666 2,033
2 149 127,2659 1,734
3 106 108,4382 -2,438
4 163 168,5537 -5,554
5 102 103,1741 -1,174
6 180 178,3238 1,676
7 161 161,5420 -0,542
8 128 129,4733 -1,473
5 139 131,979 7,021
10 144 147,0132 -3,013
11 159 154,0249 4,975
12 138 141,2437 3,244

Néu tinh tryc tiép tacd: Y 4:',2 =144,2298.

i=)
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2.2.1. Tinh chit woc legng bing phwong phdp binh phwong cuc tibu
a) Usc lugng @ 1a mét uée hegng khong chéch véi:
E6=8,cov(@)=c (X Xx)" (3.18)
b) Sai 56 £ c6 tinh chdt & =0
E{,;:O,cov(f)zoj(l -H) (3.19)

- £2
o g £ XS
n-k-1 n-k-1

1 woc hegng khéng chéch cia &, tre la EG? =02

(3.20)

d) 6,€ 1a khéng twong quan tiee la:

cov(§,E)=0; cov(B,6%)=0 3.21)
Chirng minh :
Tinh chdt a,

Ef= E[(X"X)"X’Y] =X X)'X"EY
=(X"XY'X"E(X0+&)
=(X"X)'X"X6=6
cov(h) = E[(XTX)‘* Xrx" ' xTry }
=(X" Xy X"E(YY x(X" X))
=(X"X)"' X cov(NX (X X)
= crz(XTX)"XTI"X(X"X)" =gt (X' x)"!
Tinh chdt b,
Do = (1, - H)Y nén theo (3.9), (3.11), (3.13), (3.14), (3.15) cé

EE)=(1,- HYEY =(I- H)X6 =0
cow)= EE)= £ (], - VY (1, - HY' |
=a*(l,~ H)(1, - H)

=a’(l, - H)
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Tinh chdt c,

» A

2

. SEE
E(O‘_Z): E(g g) —a=1
n—-k—-1 n-k-1

Do céc £ 14 doc 1ap nén

.3 _rr(cov(é))
)= n-k-1
theo (3.19) E£ = 0,cov(é) = o2(1, — H) nén
L. tr(cov(é))
Ele)= n-k-1
:o_Ztr(ln_H)=o_2([n_’r(H))
n-k-1 n—k-1

Mit khac theo tinh chat vét ciia ma trin thi
r(H)=tr(X(X"X)Y' XD =tr (X" X)'" X" X)=tr(1,,))=k +1
Vay nén:

e
By EES _otn=k-D_ >
(n-k-1) (n—k-1)

Tinh chit ¢ duge chirg minh.

Tinh chdt d
cov(d, ) = E[(é - E8)(£- E;)]
=k [(X’ XY - (xTx)y XTEY][(In -H)Y-E(I H)Y}]
, E{[(X’X)"XWY—EY)][(]H —H)(Y-EY)]]
= E[(X"'X)-lx’ (I ~HXY-EY)y ] =0
do X7(I -H)
cov(d,82) = E[(é - Eé)(&2 —E&z)}

= E(0 - )6 - 6?)
Theo cac chiing minh trén thi é,o'l lan fuot 14 cac uéc lugng khong chéch
cia 6, ¢ nén cov(é,6?) = E(@-0)Y&* -c?)=0
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2.2.2. HE 56 xdc dinh R

‘ 2 o\2
Rz_?*?—45f=,§f%) s

Y'Yy -n(y)?

|h
-

(3.22)

~

S ) -a@y Yy
1 =1

goi 1a binh phuong cua hé sé xac dinh, 46 14 ty 18 bién thién cla cic bién vV
dugc giai thich bdi cac bién x,,, X2 oo Xk F=loonm

Mi  Ey =%y (3.23)
1=1 1 =1 1=1

Suy ra:
> & {iy? —n(i)ﬂ[l - R*]=ns,(1-R?) (3.24)
1=1 1=1

ta nhan duoc phuong trinh dé tinh sai s6 binh phuong trung binh théng qua
cdng thirc (3.24)

Vi du 3.2: Theo vi du 3.1 ta da tinh duoc
> £ =EE=1"Y v xb
=1
= 245626 1696 x 32,2777 — 2,5057 x 35463 - 4,7587 x 21409

=144,3734

ns =%y} -n(y) =245626 - 239701 = 5924, 6667

1=

Thay vao edng thirc (3.23) ta tinh duge binh phuong hé sd x4c dinh

n A
2
ns, -y & ~
& S 59246667 1443734 o
ns, 5924,6667
2.2.3. Ma tran tuong quan
Xét md hinh hoi quy (3.3):
Vi=0+ Oxp+ Oxppt o+ Gxpt &
V2= + Oxp+ Oxpn+ .+ Oxpt & (3.3)

................................................

VYn = G+ glxnl T Ox,t .t Bxp + én
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Thoa min céc gia thiét cia mé hinh hdi quy tuyén tinh cb dién.
Ky hiéu rp, hé sd twong quan giira bién X,vaX,trongddpg=1,2,.., k.

( day ta chi chit y quan hé twong quan clia céc bién dc lap voi nhau. Hé
s& tuong quan giira hai bién X,, X, la:

2
{Z (xxp - 'Y)(xiq - E)]
r;?q = " = n
(i, -0 (%, - %)
=1 1=1
2

£ s 22 s _
Ta thay ring r,, =r,, va r,, =1.

Ta c6 ma tran trong quan nhur sau:

ni ha e Ny
- F- ... F
N a2 -
R=| 2
rk| "’(2 s rkk

Ma tran tuong quan R la ma tran d6i ximg, tirc 14 R= R,
2.2.4. Khodng tin cdy cho cdc h¢ sé hoi quy 6,

Xét mb hinh tuyén tinh ¢é dién (3.4) véi gia thiét cac &, i = 1, 2,..,, n cing
phan bd chudn N (0, &%) va doc lap, tirc 1a £ = (&, & ... &) cb phan bd
N, (0, & 1,).

Ménh dé 3.2
a 0 cé phdn b6 chudn Ny (6 o (X x)™.
=2 N .
b) (n-k-No" _ Y & ¢ phan bé ¥’ véin —k — 1 béc e do.
2 !
c =1
c) 63,0'2 la doc lap.
Chiérng minh a
Theo (3.18) c6 E6=6, cov(®)=c>(X"X)" nén & c6 phan bd
N“t((),az(X’X)").
+) Theo (3.19) c6 EE=0,cav(f)=c?(l, - H) nén & c6 phan bd chudn
N, (0,62(1, - H)).
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Chimg minh b.

i) Vi (I — H) 1a ma tran liy dfmg (I —H) = (I - H)* nén néu ky hiéu A,e la
cap gia tri riéng va vector riéng cua (7 - H), ta c6:

(I-H)e=2e=(-H?=A1(-H) e=2%viynén A% = de hay A = A%
Suyrad=1hoicA=0.

Vird-H) =n-k—-1=4,+ ..+ A, nénn -k -1 gia tri riéng dau tién
ciia (1 —H) a1 con k+ 1 gi tri riéng con lai bing 0.

i) Gia st ey, ey, ..., e,4. la n —k — 1 vector riéng Gng vdi cédc tri riéng cb
gia tri 12 1 con ey, ..., e, 12 k + 1 trj riéng ing vai cac trj riéng bing 0 ciia ma
tran (I — H). Theo c¢dng thuc khai trién phé clla ma trdn ta ¢é

_ T T
I-H=ee +..+te,_y €54

bit
v ] |ee
V .
v=|? _|eé
14
Lon- k-1 _e,f_k-é_
Khi d6 V c6 phan bd chuan véi E(V) = 0 con
2.._ .
cov(V, V)=e'(c e, = g =
coat 0:i# )

nén ¥, Vs, ..., Vo1 ¢6 phan bd chuln doc 1ap N (0, 1) va V ¢6 N (0, APlos).

Dods (n-k-06"={"é=&"(I-HE=VV =V +.+V? = va
A2 7
(n=k"DS" ¢4 phan bb > véi (n—k-1) bic ty do. Suy ra ménh dé da dwrec
2
o
chimg minh.
Chimg minh ¢

Theo (3.21) ¢6 cov(é,-f) =0 nén é,é 1a ddc 1ap.

M¢nh dé 3.3: Xét mé hinh hoi quy tuyén tinh cé dién Y = X0 + &£ véi X ¢6
hang k+ 1 < nva £c6 phdn b6 chudn N(0,01,). Khi dé mién tin cdy | — a ciia 8

xac dinh boi :
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O-6) X" X(0-0)<(k+ l)c}sz () (3.25)

Lan-k=1

Trong d6 Fie pxi(@) 1a phdn vi trén mirc o« cua phdn b6 F véi k + 1 va
n —k—1bdc it do . N6i cach khdc vaoi do tin cdy | — a, gia tri chdn thuc 6
phai nam bén trong Ellipsoid

(x~80) X' X(x-8)<(k+1)&*F ()

Keln—k-1
Hon nita khoang tin cdy dérzg thoi vei muc t —acuacdcf,j=0 1, ., k

dwege xdc dink boi cde mit: 6, = \[D(B Yk +VF,.,, . (a) trong 46 D@,y ky

hiéu phdn tir thit j trén dwong chéo chinh cia ma trgn 6*(X" X)" va 1 uoc

luong khong chéch cua D(é} ).
Chirng minh
Xét ma tran can bac hai déi xung (X7 X)' va dit U =(X" X)"'*(6-6)
Taco E(U)=0 va
cov(U) = (X" X)"? cov(B) X X))

= 0",2(XI'X)1/2(X'I'X)-l(XTX)UZ = 0*_21

k o+

Vay U ¢6 phin bd chuin N0, 6*1,.1). Do dé:

oy :L(é —6) (X" XY@ ~8) cbphan bd ¥ véik + 1 bac tu do.
6'2 6’2
(n~k-1)é"

0_2

tr do va ddc lap véi g, tire ta dde 1ap véi UTU vi vay dai lugng

Hon nira theo ménh dé 3.2 thi cb phén bd ? v&i (n—k-1) bac

_ 6-6) X" X(0-6) _ UTU Ik + 16>

F A2 - -2 2
o (k+1) (n-k-0o" l(n-k-o

c6 phan bo F vdi k+1 va n-k-1 bac tyr. Tir d6:
P{F<Fiiip-s-()} =1~

Hoac

Plé-6 X' X(G-0)sk+VF, | (@)=1-a
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Néu chiéu ellipsoid 3.25 (ng vdi dang toan phuong véi ma tran X* X trén

cac truc ciia nd, vai xac suit | — ata co:
a 172
a2 .
P{‘al _61‘ S[U(H)‘T VﬂFk+l.n-k —l(a)i| J :0..k}21—a

trong d6 ¥, |2 phan tir trén dudng chéo chinh cia (X7 X)™'.
Néu (3.25) xay ra thi theo bit ding thic Cauchy md rong dat
e’ =(k+1)6*V,F (@), ¥ =(0,0 ..., 0,1,0, ..., 0) la vector don vi véi

k+1n-k-1
1 & vitri tha j
- " 2 - " . A . ) .
[(9 -6y u(”] <(O-0) (X' X)O-Hu " (XT XY 'u <A (XT XY W

Hoic (4, - 8,)? <%,

, VOimgij=0,1, . k

Ménh dé 3.4.

Gia s t “ la phdn vi trén mirc 2 ‘ia phén bo Student
n~k-11 2(k+1) 2(k +1

v6i n-k-1 bdc tw do. Khi d6 dong thoi ta cé khodng tin cdy cua 6, véi mire tin

cdy | — a cho boi cde dau mut

é’itn—k_l(z(kaﬂ)]’/b(é’) (3.26)

Vi (6-6) c6 phan bd chuin N(0,0*(X"X)™") nén (4, -8,)cé phin bd

: C aa o Na s a2 , (n—k-)&* | .. o
chudn M0, 0*V,) va dbc lap véi 62, trong d6 ———— <06 phan bo 2 véi
o
n —k -1 bic ty do. Vi vay bién
6 -6)v'"? & -6) (f-6)
J J A -/ J __ 4 J

T - - _
" m-k-n&* n-k-1o?)"? oV \/D(GJ)

¢6 phén bo Student véi (n —k - 1) bac tir do, vy nén:

P(4 Yy=P{T | <t @ o1& =00,k
1 s n=k=t 2(k+1) (k+1)
trong d6 4 =‘T|<t @ 12 bién céc’xtrong x4c suit thir hai.
J = k=1 2k + 1)
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Hon nira
P(ADA]Az...Ak) =1-

=1~

21—

P(AoAlAz"'Ak)

P(?u] UA L_)...uji—)
0 ! 2 k

—1-

Tir 46 ta suy ra:

g

P(A )= P(4)~P(4)~..~ P(4))
a o
( + +..t )
k+1) k+1) (k+1)
k+1
[#1

a

6 —9[36’2Vt  J=01.,k=l-«
YR yon—k=1 2k +1)

2.2.5. Kiém dinh gid thiér vé cdc hé sé héi quy

Trong khi thiét 1ap mé hinh hdi quy tuyén tinh ¢ dién (3.2), ta gia thiét tt

ca cac bién ddc lap déu tham gia vao phuong trinh hoi quy. Tuy nhién khéng phai

céc bién déu tham gia vao mé hinh (3.2), tac 12 c6 mdt sd hé sd cita ching bing 0

nhung gia tr} ude lugng lai khac khac 0. Vay nén cin kiém dijnh.

Kiém dinh Hy: 8,.,=...=

G=0(0<p<k)

c¢6 nghia 12 cic bién doc 1ap X,. 1, ..., X

(3.27)

V6i d6i thuyét H, :3, € {p+ |, ..., k} sao cho 6 = 0, tirc 13 ¢6 it nhat mot

. . 4 . P s X PR
trong cac bién nay can tinh den trong mé hinh.
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Kiém djnh H, dang

HOA 2

c +C
L k- p.0 k=-p)

&S Cl=a; C=|:c..]
if

(¢ +c O +..+c 8 =a
1!

Ik & !

¢ +c @ +..+c O =a
T % k2

6

8 +..+¢
{ k-p k

k-p

; a=(a,,a,,...a
(k~ pyx (k +1) r2tk-p

)T

(3.28)



Gia thiét H, xac dinh boi (3.27) 1a trudng hop riéng cua (3.28) khi ma tran
C cé dang:

0 0..0:10..0

2 =[051 };az[O,O,..,O]T
e k-p

00..0:00...1

Theo ménh d¢& 3.2 thi @ c6 phan bé chudn NMI(B‘O'Z(XTX)") nén
C6 chinh 12 wéc lugng khéng chéch ctia CO va c6 phan bd chuan
Nk_P(ce,a’C(X"'X)-’c") nén ta s& bac bd H, : CO = a néu a nim ngoai
ellipsoid tin cay cia Cé.

Quy tic kiém dinh: bac bad H,: C= anéu

(COCX XY 'CcTy'co
~3
(s}

> (k- p)F

k=-pn-k-1

() (3.29)

2.3. Kiém tra sy phit hgp cia mé hinh

M5 hinh hoi quy tuyén tinh (3.3) s& phd hop véi day s6 liéu dang quan sat
néu cac bién nhifu & chi do cic yéu t& nglu nhién gy ra, ching 1a cac bién
ngiu nhién doc 14p cting phan phdi. Do mb hinh dang xét ¢é phin phbi chuén
nén ta cin kiém tra cic & c6 phan phdi chuin & ~ N(0, %) hay khéng? Bé kiém

tra cac gia thiét d6 thugng xét cac tiéu chun sau:

2.3.1. Tiéu chudn F

(n-k-DR?

Xét dai lugng: F =
g k(1-R?)

(3.30)

Néu sai s6 £c6 phan bd N,(0,0I,) vanéu 6§ =0;j=0, 1, ..., k thi F 83 cho
bi (3.29) ¢6 phan bd Fvdi kvan - k- 1 bic ty do.

Chirng minh:

Ta cé
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n \2 n _n —
Y(£-8) =5 & =28 T & +nlY

=1 i=1 =1

=3 &2 -2 + n@)

i=1

=3 & -n@P =3y -n(p)

1= i=1

Do § =0, j =0, 1 .., k. Md Y'Y-n(@) =3y -n(@) nén

=1

c6 phén phdi ,gf_ .

., _ Ay a 220 p?
- Y'Y -n(3p)! - ETE ) ns nsy(] R

0_2 0,2

=ns’R? c6 phin phdi F vai
5

n—1-n+k+|=kbac tudo va doc lap véi &'E.
2p2

nSyR /k =R2(n—k'_1)

ns’(1-RH)In—k-1)  k(1-R")
y

F=

cd phan bd F véi k van — k -1

bac tir do

Tir ménh dé niy ta dua ra quy tic dé kiém dinh: néu F quéa 16n hoic
F gin 0 ta cin bac bo gia thiét £ c6 phan bd chuin hodc céc hé sb 6 = 0;
j=0,1,..k

Vidu 3.3: Xétvidu3.1;32véin=12;k=2.Taco

_(n=k-DR* _(12-2-1)0,9756
k(1- R?) 2(1-0,9756)

F

~179,9621

Tra bang phan vi Fisher vgi mirc y nghia a =0,05

Fis 095 = 4,26 = F > Fjyq 005y = 4,26. Viy nén bac bd Hy: cic hé s6 hoi
quy bing 0.

2.3.2. Kiém tra DE = 6° nhung & chiea biét
Ta dua ra gia thuyét Hy: D¢ = &
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Vi dbi thuyét Hy: DE# &
Tai mdi diém thi nghiém tha i (i=1,2, .., n)talip laim lan do duge m gia
tri c0a y,1, Vi2, ---» Vim.. Ta coi d6 12 mdt mau va tinh duge
- 1= 1 — . =
J=—ZXyis=—"Z%( -5 i=ln

i ! — n 1
nm, _, n 1‘=1

Cac s’ déu 1a wée lugng trang cia DE= &%, Vay nén néu H, ding thi n sb
s’ phai bing nhau. DPé kiém dinh H, ta s& kiém dinh sy bing nhau cua n

phuaong sai: 512 =sz2 =..=5’

Dung théng ké:

2
Ky

G=—2"u%  trong d6: s°  =maxs’
2 2 max i
S +..+S '

| n
G ~ Cochran;
Chon a, tra bic tir = m~1; tra bic miu = n ta duoc G,. Tinh G
+) Néu G <G, => Co6ng nhdn H, ding. Ding phuwong sai tai sinh
1 .

s’ =— ¥ s* dé uéc lugng o

i n

1=

+)Néu G =G, thi ta bic bo H,.

2.3.3. Kiém dinh sw phit hop cia mé hinh viea tim durge

*) Xem s& bién ¢ thuc sy bing k hay khong? nhitng bién nao anh hudng
truc tiép dén Y.

Y=6+6X +..+ 68X xem §=0(G=1,2,..,k)

Giathiét H:  6=0(G=1,2,..,k).

Doi thuyét H,: 4 = 0.

Chon théng ké

6 -6 6
;= L= (d091=0)
s D@y D)

!

trong dé: D6 )= {(X”'X)“}
v
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g
U s
6’2_ o a=1

Cn-k~1 n-k-I
Theo ménh d€ 3.4 ¢; tudn theo phan bb Student voi bac n - k - 1.
4

Chon mirc y nghia. Tra bang ta s& duge ¢,

+) Néu té <t cong nhin Hy=>0,=0

J

+)Néu

t; |2t thibéac b6 Hy=> @ # 0

J

Néu 8, = 0 thi cac hé sb con lai phai tinh lai vi cic hé s6 cd thé ¢6 tuon
quan vdi nhau
*) Su phi hop cva ¥

n

Ta cé s;u = zW, —jz,)2 ciing la ude lugng cia o nhung ph

thudc vao dang cia Y.
Néu ¥ phd hop véi hinh nghién ctru thi hai phuong sai bing nhau.

Kiém dinh gia thuyét Hy: 6% = Sju

i thuyét H,: 6% # sju

2
s ~
Chon thong ké F:-":—(c‘r2 s:j } ~ Fisher bic tir 1a n — k ~ 1; bac mau
o

n(m-1).
Chon a tra bang tim F,. Quy tic kiém dinh nhu sau:
+) Néu F < F,, = céng nhin Hy = md hinh phit hop
+) Néu F > F, = Bac bd H, = mé hinh khong phit hop, phai gia thiét lai.
Vi du 3.4: Xét tiép vi du 3.1
*) Kiém dinh céc hé s 6
Theo tinh chét cia wdc lugng binh phuong cyc tiéu ta ¢
- £2
5o &é E,L’:' _144,3734
n-k-1 n—k-1

=16,0415
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=> ta s& tinh dugc wde lugng cho phuong sai ciia cac hé s6 la:

D(H) ‘2[()( Xy } =16,04515x 2,439963 = 39,1407

00

[)(é ) =6,2562

D(B) é* {(X XYy } =16,04515%0,006757 =0,1083

11
b(é)=0,3287
D)= {(X Xy } =16,04515x0,010509 = 0,1686
22
b(é2)=o,4106

Tinh théng ké :

4
1, ===
J D(aj)
0
o 32 2777 =5.1623
\[D(B ) 6,2526
o
’() =—= ! = 2,5057 7,6231
. D(Bl) 0,3287
2 4,7587 =11,5896

\FQ)OO

Chon a = 0,05, tra bang Student vé&i ¢ a ={ [O OSJ 2,933
n=k-1 2(k+1) 2.3

=>({ >t a vay nén bac ho Hy la cac 6, = 0.
b "k 20k )

*) Kiém dinh su phil hgp cia ¥

n

2y

!

y=i=l =141,3332

n
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Ty -v)
24 _ 5924,6667

=538,6061

.S
= fror JOIBO08T_ 45 opgg
52 16,0415

Chon = 0,05, vgibactirlan—1=11;bicmiulan—k-1=9 Tra bang

Fisher cé Fii( g 005y = 3,1 = F> Far. 5. 005 Vay nén bic bo Hy. Mé hinh cin
phai gia thiét lai.

§ 3.

3.1,

3.2,

3.3.

3.4.

50

TUYEN TINH HOA MQT SO HAM PHI TUYEN

Ham da thirc mét bién béc n

- 2 n
y=a, +a]x+a2x -ta,x

Bing cach dat: X, =x, j=bn thuduoe

y=a,+aX, +a,X,...+a,X, 1a md hinh tuyén tinh n bién.
Hoi quy parabol bji

- a a a
Y=g+t +2 4 +2,

X, X, x,

Bing cach datX, =—; j =1,n thu duoc

1.
x
j=a,+a,X, +a,X,..+a,X, 12 ms hinh tuyén tinh » bién.

Hoi quy toan phuong
_ n h n
Y=g+ Lax +3% ¥ axx,
y=1 1=1ly=1

TuyéntinhhoébéngcéchdétXJ— j—anﬂX =xx,; i=lmj=],

1773
A .
Hoi quy logarit
y=a +alnx +a,Inx,.+a,lnx,

Bing cach dit X,=Ihx, j=l,_n ta thu duge



y=a,+a X, +a,X,...+a, X, 1amo hinh tuyén tinh » bién

3.5. Hdi quy cin

5 172 112 172
V=ay+ax'"+a,x, .. +ax,

B;ing cach dat X, = x',’z, Jj= I,_n thu dugc

J=ay+a,X, +a,X,...+a X, 1a md hinh tuyén tinh » bién,

3.6. Hoi quy luy thira
§=agxxs?
Bang cich 14y logarit hai vé
Iny=Ina, +aq,lnx, +a,Inx,..+a, Inx,
pit ¥ =Inj, X =Inx; j=1n thu dugc
Y =lnag+ o\ X) + X + .+ a,X,

1a md hinh tuyén tinh # bién.

3.7. Hbi quy mii

) n
= A, +ax+ayx°..+a,x

y=e
Ly logarit hai vé dugec mé hinh tuyén tinh hai bién

* v =
Y¥=Iny=a,+a,x +a,x,..+a,x,

3.8. Hoi quy nghich dao
1

2
a, +ax+ax.+ax"

y=
Tuyén tinh hoa bang cich dit: ¥ =

3.9. Hoi quy mi nghich dio
1

ay+axtaxt +a,x"

y=
l+e
Tuyén tinh hoa bing cach dat

1
Y*=In(—=-1D)=a, +ax, +a,x,...+a,x,

51



§4. AP DUNG PHUGNG PHAP BPCT CHO HAM MOT BIEN

4.1, Ham tuyén tinh
Gia thiét
Y=%+QX+§
&~ N(0,1)

(3.31)

Tién hanh n thi nghiém ta dirgc bang 3.3, hinh 3.1

oy

X
RN L ¥
Hioh 3.1.
Bang 3.3
N° Xo X Y
1 1 Xy Yi
2 1 X3 »
n 1 Xn y'l

*) Udc luong cac hé s6 6

Ap dung phuong phap binh phuong cyc tiéu dé udc lugng cac hé s6 6,
T . - _ 2 . N

bé S—Z(y, 490 le‘) —> min thi

1=

aS " n /]
55-:0 2) (5, -6, -6x,X~1)=0 6+, %=y,
0 Py =) 1=1

&
85 Ld n n n
Py =0 2Z(y,—t90—9,x,)(—xl)=0 Zé’ox,+0,2x,2=2y‘x,

1 =1 =1 =1 1=]
(3.32)

Theo phwrong phap BPCT thi
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n n n

Zxo Zx, Zx

1 =1 . (XTX)_I - 1 1=1

n n n n

1=

O=(X"X)'(X'Y)

: DI IE A DI

{ 0]_ 1 =1 1=1 =1
= ~ |~ n »n n n
RO RO N B I (DI
=1

Vay nén uédce lrgng cho cic hé s6 ctia mé hinh (3.32) la:

3 n n
DR EEDIDIY
— =l

=1 1=

B C 2 " 2
nz X, - (Z X, )
=1 1=1

n

ixfzy,~zx.§y,x,

é — a=l 1=} 1=1
0

n A
2 2
my X =(x,)
1=] 1=1

14

L

Dé dé tinh ta cin 1ap bang 3.4.

n
X, Z{x,z n;x,z—(,z]:&)z —le, n
1= = = -

Bang 3.4
0 2
N X, i 3 Xy,
1 X Vi x‘z 297
2 % » x, X,
n X, Pn x X Vn
z

*) Kiém dinh: gidng nhu trudng hep & bién.
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O day cin lru y:

n

2
X,

D(éo) = Si =

N

2 4 2
nle _( xl)
1= 1=\

. o= n
D(@B)=s;

" n

nz xl2 - (z X )2
=1 =1

., 2 ,
Khi tinh s, tacé:

Vi du 3.5: Tim phuong trinh vé sy phi thude ciia do bén cia soi vao dd dm

khong khi (KK). Bang 3.5 12 bang sé liéu.

Bing 3.5
Di ;’“ Db bén ciia sgi y Digé“

36 2 21 | 2,1 2 2 1,9 2

38 24 | 25 | 25 | 24 | 24 | 26 2,5
40 22 | 22 | 22 | 23 | 23 | 23 2,3
58 28 | 3,0 | 30 | 2,7 | 27 | 28 2,8
70 30 | 3,0 | 30 | 3,0 | 31 | 3,1 3,1
80 00 3,0 | 30| 3,1 | 31 | 29 3,1
82 32 | 32 | 32 | 32 | 32 | 32 3,2
93 29 | 3,0 | 30 | 3,1 | 30 | 3, 3,0

Gia str phy thudc gitra dd bén ciia sgi véi dO 4m cia KK theo md hinh sau:

Y=00+6|X+f

*) Uéc hrong céc hé s6 cua md hinh:

Tir 56 liéu ma dau bai cho, ta lap bang 3.6.
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Bang 3.6

X Y x; X
36 2 1296 72,0
38 2,5 1444 95,0
40 2,3 1600 92,0
58 2,8 3364 162,4
70 3.1 4900 217,0
80 3,1 6400 2480
82 3,2 6724 2624
93 3,0 8649 279,0
497 22,0 34377 14278

*) Ude luong cac hé so:

$%,=0,008 s% =0,008 s%, =0,008 §$20=10,02 s%s = 0,004
5% =10,016 s34 =10,0 ss = 0,008

" R n _ n n
PEDR DI DI X _34377.22,0-497.1427.8

é — =1 1=l =] =]
0

e, s3n77_a0r o
nz xlz _(Z X, )2 .
1=1 =l

~ ";y'x’ PR _8.1427,8-497.22,0

=] 1=

3 z 8.34377 - 497
ny x = Qo x)
i=l =]

~0,0174

Viy phuong trinh hoi quy thuc nghiém cé dang Y =1,667+0,0174X

*) Kiém dinh

+) Kiém tra D& = b

Theo bang ta thfiy c6 m = 6 thi nghiém tai mdi diém i (i=1,2,.,8) vadi

c6 hét cac gia trj trung binh ctia ¥ tai m3i diém.

Tatinh:sf:LZ(y,—j,) i=ln
m-—1°5
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Tinh cac 52
!

s2 =0,02
- sz

= G ="M £(,2778
28!

Chon a = 0,05; bac cia tir = m — 1 = 5; bac mau »n = 8. Tra bang Cochran
G,=0,3595. Tacd G<G vay D& = o
Ding phuong sai tai sinh :

e v s =&872 =0,009 dé udc lugng o

Kiém tra § = 0: 1, = Aﬂl
J D(BJ)
X 34377
D(90)=sf = =0,009 —————=0,011
Ay k(Y x ) 8.34377-497
=> /[)(éo):o,los
n 8
D(6)—s . =0,000—————— =0,000003
"Zx —(Zx 8.34377 - 497*
= /D(B]):0,00ISB
=>1; = A8°_ :——1’667~5 87, 1; = d 0.0174 =11,012
a D(6,) 0,105 ’ 9) 000158

Chon a = 0,05, vdy bac tu do la bic cua phuong sai tai sinh =n.(m - 1) =
8(6-5)=50=>1,= 1,68,

t, 2t =0 =0
¢ a 0

Ta cé 0 . Vay phuong trinh hdi quy ¢6 ca 6; 6
’,; >t =>6]¢0 &P & vy %: &

0
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+) Kiém tra sy phit hop cia mé hinh:

Ta phai tinh cac phuong sai du. Dé tién tinh ton ta lap bang 3.7.

Bang 3.7
X, Vi x? X, ¥ v,
36 2 1296 72,0 2.318
38 2,5 1444 95,0 2.354
40 2,3 1600 92,0 2.390
58 2,8 3364 162.4 2.214
70 3,1 4900 217,0 2.930
80 3.1 6400 248.,0 3.110
82 3,2 6724 262,4 3.146
93 3,0 8649 279,0 3.344
2 497 ¥ 22,0 234377 % 1427.8
== £ (-3 =222 0,048

Tinh thong ké

2

. S

fota 008 oo
& 0,009

Chon a = 0,05; bac tr 1a n — 2 = 6; bac méu la nim—-1)=40=>F,=2734
=>F >F,. Viy nén md hinh tuyén tinh ma ta gia sir 1a khong phi hop.
4.2. Tuyén tinh hoi mét s ham phi tuyén
4.2.1. Him sd mii y=ab* +Z
§=ab*® (3.33)

Lay Ig hai vé ciia (3.33) ta co:
lgy=Ilga+xlgh. bat Y =lgy, 6,=Iga; 6 =1gb, X=x
Loc d6 (3.33) ro thanh Y =6, +6, X (3.34)
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Sau d6 ap dung phin 4.1 dé tinh.
Chi y rang ma tran X, Y s& lan lugt nhu sau:

1 X lgy]

1 x lgy . F ol o7
X=| 2 [¥=| T7| Tas&tinhdugc 8=(X"X)"(X'Y)

box] ey

Ciing c6 thé giai tryc tiép hé phuong trinh:

Igh 3 xf-&—lgale: Zx,lgy
1= 1= i1=1

(3.39)
lgb 3, x +nlga=3 lgy

=1 1=1

Giai hé (3.35) ta duoe cac hé s ab

4.2.2. Him 5=6 + 0|x2

Pat Y=, X =x” ta duge }~’=60+9]X.

Ap dung phan 4.1 dé tinh ta duoc 6y; 6,

Chuy rfmg ma trin X, Y s& nhu sau:

'] xQT - .

Hodc cling ¢6 thé giai tryc tiép tir hé:

>

+0 T x

{ =1 i

= S xly
=! (3.36)

0
1 tal

Giai h¢ ta s& tim dugce cac udc lugng cho éo;él
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4.3. Téng quit cia md hinh mdt bién

Trong trudng hop da biét dang ctia f{x) thi dua vé cac trudng hgp da lam &
trén.

Truong hop khong biét dang cua flx) thi véi mét sd gia thiét nao d6 cla
Ax) ta xAp xi biing khai trién Taylo lay k + 1 s6 hang

f(x)=6, +0|x+92x2 — ka"
gia thiét fx) c6 dao ham dén cp &+ 1.
Vi viy ta c6 thé gia sir
) y=pB+Px+ 02x2 ot ,kak +&(kvapi=12, .., klachua biét)
i) & ~ N0, &%)

CAn giai quyét hai vin dé&: Xac dinh 8, va k dé da thic thu dwoc phi hop
véi dbi tugng nghién ciru, s8 lugng thyc nghiém di thu duge.

4.3.1. Xdc dinh fi;
Détx. =x‘, l = 1’ 25 A k

Lic nay y:[i0 +ﬁ|x| + 62x2 +...+ﬂkxk +& tuyén tinh vi k bién. Ta s& sir
dung md hinh hdi quy tdng quat dé tinh céc hé sé 8.

Kiém dinh cac gia thiét xem B, = 0 hay khang?

Kiém dinh xem y phil hop véi s6 ligu thuc nghiém hay khong?
4.3.2. Xdce dinh bdc k

C6 hai cach @é x4c dinh bac k.

*) Phuong phap 1: Kiém dinh

B, =0=>}3=/§O -r,é'x+,i?2x2 +...+[3k_|x""

*) Phuong phap 2: Dua véo so sanh hai phuong sai. Gia thiét bac ky ndo d6
da biét.

(1) p=pB,+ Bx+ pox’ +...+,Bkux*“

() y'= Bo + ,[}l""'.élx2 + ---+,5Ak“+lxk°+]
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So sanh (1),(2) xem xét két qua nao tét hon dva vio hai phirong sai
-~ . | & .
o= =2 =3 Sta=——2. =3
n- 1=1 n-1 1=1

vé Iy thuyét phuong sai cang bé cang tét.

Kiém dinh :

+) Gia thuyét Hy: s; =s;,, thi mé hinh (1) va (2) bing nhau => Tang béc
k ciing khong lgi gi.

+) Dbi thuyét H;: s; =5, ,, hai md hinh khong bang nhau => Tang bac &
s€ ¢d loi.

Giai thich: khi ting bic 1én mé hinh da phat trién cac hé sé f§, ciing ting
theo => dé tinh B, phai tinh lai tir d3u dya trén cic phuong trinh co ban, ma trin
X phai thém vao mat cét.
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CHUONG 4

MOT SO TRUONG HQP MO RONG
CUA HOI QUY BOI

§1. HOI QUY VOI BIEN GIA

Trong cic md hinh hdi quy tuyén tinh ma ching ta di xem xét tir cc
chuong trude cho dén nay thi cac bién giai thich déu 1a cac bién sb luong. Cac
bién d6 c6 thé nhan gia tri bing sé. Nhung trén thure té ¢6 nhiéu trudng hop cac
bién giai thich thim chi ngay ci bién phy thuge 14 bién chét lwong. Chinh vi thé
ma trong phan ny ta s& nghién ctru khi bién giai thich 1a bién chit lugng.

1.1. Ban chit ciia bién gia - M6 hinh trong d6 bién gidi thich 1a bién gii
1.1.1. Bin chét ciia bién gid

- Ta thiy ring cac bién chét lurgng thudng cé thudc tinh nao d6, ching han
nhur nam hay nit, doanh nghiép nha nudc hay khong phai 1a nha nuéc... Trong
phan tich hdi quy, nguoi ta ding mot bién gia dé luong hoa duge nhirng thube
tinh nhu vy.

- Bién gia co thé dugc sit dung trong pham vi hdi quy dé giai thich cho su
kién 1a: ¢6 nhirng quan st ¢ thude tinh gin véi mdt tip cac tham so, con cac
quan sat ¢6 thude tinh khac s& gin voi mét tap cac tham sé hdi quy khéc. Ta s&
thiy ring, bién gia ¢6 thé s dung trong md hinh hdi quy nhir bién sé lugng
thong thuong.

1.1.2. M6 hinh hdi quy véi bién gid

*) M6 hinh modt bién gia

- Gia sir mdt cong ty sir dung hai qué trinh san xudt (ky hiéu 12 A va B) dé
san xuit ra mot loai san pham va gia sir san pham d6 1a dai lugng ngau nhién cé
phan phdi chudn va cé ky vong khac nhau nhung phuong sai nhu nhau. Chung
ta ¢6 thé biéu thi qua trinh san xuit d6 nhu mét phuong trinh hdi quy nhur sau:

Y= 6+ 6D, + £, (4.1)
trong dé: Y, 1a san lugng gz"m vdiquansattha i, i=1,2, ..., n
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D, 14 bién gia nhdn mat trong hai gia tri bing 0 néu san luong san pham thu
duoc tlr qua trinh san xudt A va bing 1 néu san lugng san phdm thu dwoc tir qua
trinh san xuat B.

M6 hinh (4.1) ching ta xét gidng nhu md hinh hdi quy hai bién da gap
trude ddy, chi khac 12 bién s8 lugng X dw,¢ thay thé bang bién gia D. Can ci
vao md hinh (4.1) ching ta ¢6 thé biét durge san luong trung binh do qua trinh
san xuat A tao ra cé khac vai san lugng trung binh do qua trinh san xuit B tao
ra hay khong?

Hé sd chan & trong mé hinh hdi quy tuyén tinh do san lrong trung binh
gan v&i qué trinh san xuit B, trong khi d6 6, cba phuong trinh hdi quy do su
khac nhau vé san lugng sinh ra do viéc thay dbi tir qua trinh san xuit B sang
qua trinh san xuét A.

Ky vong clia Y tuong (rng véi bién D, nhan gia 0 va 1 la:

E(Y,| D, =0)=6,
E(Y,|D =1)=6,+6,

Ta s& dung kiém dinh gia thuyét Hy: 6, = 0 dé kiém dinh v& gia thuyét
khong cé sy khie nhau vé san lugng do qua trinh san xuit A va B tao ra. Ta ¢6
thé 1am diéu nay giong nhir da lam v&i mé hinh héi quy bi & chuong 3.

*) M5 hinh véi hai bién gia

- Ta thay ring thu tuc bién gia c6 thé mé rong cho trudng hop cé nhiéu
hon hai thude tinh. Ching han trong thi du trén ta gia thiét c6 3 qua trinh san
xuit dé tao ra san phim va ngudi ta hy vong s& giai thich cho van dé 1a san
phim do cac qué trinh san xuit khac nhau 1a khong nhu nhau. Trong trudong
hop nay dwa vao hai bién gia 1a D; va D,. Ta xét md hinh nhu sau:

Y =6,+6,D, +6,D,, + & (4.2)

trong d6:
+) Dy, = 1 néu san lugng san phdm thu dugc tir qua trinh san xuat A.
Dy, =0 néu san lugng san phim thu duge tir qué trinh san xuét khac.
+Y Dy, =1 néu san lugng san phfim thu dugc tir qua trinh san xuit B.
Dy, = 0 néu san lrgng san phdm thu duoc tir qué trinh san xuét khac.

Nhur vay 3 qua trinh san xudt nay duoc biéu thi dudi dang céc két hop nhur
dudi bang 4.1 sau:
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Bing 4.1

Qua trinh san Xuét D, D,
A 1 0
B 0 ]
C 0 0

Bing viéc lay ky vong cho mdi hang ching ta c6 thé giai thich két qua
héi quy:
EX |D, =Y D, =0)=6,+6
E(Y |D,=0; D, =1)=6,+6,
E(Y|D, =0, D, =0)=6,

Hé s6 chin & cia hdi quy biéu thj gia tri ky vong cua san lugng do qui
trinh san xuit C tao ra, 6, do sy thay doi trung binh vé san lrgng do viéce
chuyén tir qua trinh san xuit C sang qua trinh san xuat A va 8 do sy thay ddi
trung kinh vé san lugng khi thay déi tir qué trinh sin xuit C sang qua trinh sin
xuat B.

Kiém dinh gia thuyét H,: 6, = 0 c6 nghia la khong c6 sy khac nhau giira
qué trinh san xuat A va qué trinh san xuit C. Gia thuyét Hy: 6 = 0 ciing c6 y
nghia tuong tu nhung lai so sanh qua trinh sin xuat C véi B.

Vidu 4.1

Pé xem xét két qua san lugng do hai qué trinh san xuat A va B c6 khac
nhau hay khéng, ngudi ta tién hanh iy mét miu gdm 10 quan sat duoc cho
trong bang 4.2. Ta s& phin tich két qua hbi quy thu dugc.

Két qua hdi quy nhur sau: Y=18+3,2D

JD(@6,)=0,32 t; =7,439
JD(,)=0,44 15, =°7,74

Ta théy ring san luong trung binh mdt ca cua qué trinh san xuit B duge
ude lugng bing éo =18 nghin kg, con uéc lugng cho san lugng trung binh mdt
cia qua trinh san xuit A 13 éo +é, =18+3,2=21,2 nghin kg.
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Bing 4.2

Qua trinh san xuat San lugng trong mdt ca hoat déng
(A: 1; B: 0) (nghin kg)
1 22,0
19,0
18,0
21,0
18,5
21,0
20,5
17,0
17,5
21,2

—~ 0 O - — o = O O

Qua tinh toén udc lugng hé sb ciia mo hinh trén ta thay rang san luong
trung binh cla hai qua trinh d6 la khac nhau.

Trong qua trinh phén tich tinh toan ta ¢ thé rit ra duge mot s6 luu y:

1. Khi xem xét mdt van dé nao d6 c6 hai thudc tinh chfmg han nhu nam
hay nif, qua trinh san xuit A hoic B ngudi ta ding mot bién gia, con khi xem
xét mot van dé ¢é ba thudc tinh ngudi ta ding hai bién gia, ..., téng quat lén
khi mot van dé c6 N thuge tinh thi ta phai dang N — 1 bién gia. Sé bién gia thip
hon s thude tinh dé tranh hién tuong da cong tuyén sé ndi & phan sau. Khi xem
x€t viéc san xuit ra san phdm nio d6, ta thdy sin phim dé c6 thé duge tao ra tir
ba qua trinh san xuit A, B, C, & day ta dua ra hai bién gia Dy, D,. Viéc dua
thém bién gia Dy (D=1 néu san lugng san phém san XuAt tir qua trinh C va D,
= 0 néu san lugng san phim san xuat tir cic qua trinh khac) s& khéng cho thém
thdng tin gi ma con gy ra hién tuong da cdng tuyén hoan hao. O ddy c6 hién
tugng da cong tuyén do:

Dy=1-Dy-D,

2. Thudce tinh duroc gén gia tri khéng dugc coi 1a thude tinh co s&. Thude
tinh duge goi 13 co s& néu nhir ¢6 sy so sanh thude tinh nay vai thudc tinh khéc
trong clng mot hién tugng niao d6. Nhu viy trong md hinh sin xuit ¢6 ba thuée
tinh da noi & trén thi qua trinh C 1a thuge tinh co so. Néu ta dem uéc lugng mbd
hinh (4.2) v&i Dy = 0; D, = 0 thi chi c6 qua trinh san xuit C va md hinh chi ¢é éo-
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3. Hé s6 6, gén véi bién gia Dy dugc goi 1a hé sb chan chénh léch, vi né

cho biét gia tri clia s hang chan cia thudc tinh nhan gia tei bang 1 s& khac bao

nhiéu véi hé sb chin cia thude tinh co sd.

1.2. Hoi quy véi mot bién lrgng va mit bién chit

Trong phan nay ta sé xét md hinh hdi quy chi c6 mot bién lugng va mot
bién chit, trong d6 bién chit 12 bién gia ¢6 hai thudc tinh. Trudng hep cé nhiéu
bién lugng va mot bién chét thi qua trinh tinh toan s& tuong ty.

Trong trrdng hop ndy, md hinh hoi quy don gian nhur sau:

Y =6,+6X,+6,D +¢ i=1,.,n (4.3)
véi: ¥, 14 bién phu thujc; X, 14 bién déc 1ap, D, 12 bién gia 1a sb quan sét trong
mau.

Gia sir md hinh trén 12 mé hinh hdi quy vé sy phu thude cia tién luong
hang thang (¥,) ciia mét cong nhin co khi vao bac tho cua cong nhan d6 (X)) va
vao khu vuc 1am viéc coa céng nhan d6 (D,) & khu vue to nhan (D, = 1) hay
quéc doanh (D, = 0).

Trong mé hinh dé thi bién lugng 1a bac cia céng nhin d6 va bién chit 1a
khu virc 1am viéc ciia cong nhan d6. Néu ta gia thiét E(&) = 0 thi c6 thé biét
duge tién lwrong clia ngudi céng nhin lam & khu vuc quédc doanh khac tién
luong cua nguoi cdng nhan lam ¢ khu vye tu nhan hay khéng néu cac diéu kién
khic khang thay ddi.

Tién fuong binh quén cila ngudi céng nhan lam & khu vire qudc doanh 1a;

FXY\X,;D =0)=6,+06X, (4.4)

Tién lrong binh quéan ciia ngudi cong nhan Jam & khu vire tr nhan la:

EX |X;:;D =)=6+6X, +6, (4.5)

Ta thiy riing tién luong trung binh ctia ngudi cong nhan fam & khu vire

quéc doanh khéc véi tién luong trung binh ciia ngudi cdng nhan lam & khu vyc
tu nhan,

Chinh nh& wéc lugng mé hinh véi bién gia gitp ta xac dinh dugc mirc dd
khéac nhau cia md hinh khi dat bién chit & nhitng thude tinh khac nhau.
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§2. PA CONG TUYEN
2.1. Pit vin dé

Trong mé hinh phan tich héi quy boi, ta da gia thiét gida cdc bi€n cia moé
hinh khong ¢6 quan hé tuong tic. Nhung trong thuc t€ c6 thé xay ra truong hop
nguoc lai va giy ra hau qua. Ta sé xét khi nao thi gia thi€t trén bi vi pham va
tim cich khic phuc.

Vay mot van dé cdn quan tam 1a khi nghién ciru mé hinh hdi quy ta s& xét
khoéng nhitng vé& quan hé cia bién phu thude ¥, va bién doc 1ap X, ma con nghién
ciru mdi quan hé gitra cac bién ddc 14p véi nhau,

Mo hinh hdi quy tuyén tinh cd dién gia thiét cac bién X, khong c6 tuong
quan v&i nhau, mdi bién X, chita mgt théng tin vé ¥ nhung trong thuc hanh lai
¢6 su phu thude gilra cac bién déc 1ap voi nhau dieu nay dan dén hién tugng da
cong tuyén.

Gia str ta phai udc fwong ham hdi quy Y gdm k bién giai thich X, X3, ..
Xy. M6 hinh nhu sau;

Y=0,+0X,+0,X,+..+6,X, +&

b ]

Cac bién X, Xa, ..., Xi duge goi la da cong tuyén néu tdn tai cac hing sb
Cl, €1y -+-» € KhONE déng thoi b‘éng 0 sao cho
Co+ X+ Xy + o+, X, =0 (4.6)
trong 86 ¢y, ¢, ..., ¢4 1d cac hﬁng sé khong déng thoi bﬁng 0, ¢y la sb ng'fw
nhién va do d6
k
CotY.ex, =05i=1,2,..,n
1=
vGin lasd quan sat. Day la da cong tuyén hoan hao.
Trong trudong hop nay X ¢6 hang < k va khong ton tai ma tran nghich dao

(X"X)". Trén thuc té | X7 X|=0. Ngudi ta c6 thé coi cic Xj, Xy, ..., Xi c6 hién

tugng da céng tuyén. Khi dé wée lugng 8=(X"X)"' X'Y thudong khéng én
dinh va c6 phuong sai rat 1n va khoang tin cay s& rat rong.
Hién tugng da cong tuyén thudng biéu hién qua céc ddu higu sau:

+) $4 cac phén tir trén dudng chéo chinh V,chamatran V = (X"X)' tora
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ritlénj=0,1,2, ..., k.

+) Cac hé sb tuong quan tuyén tinh miu cia cic cip Xpn X, 12
s

_ ™ 2 Ae 14 _
e toraratlom. p,g=0,1,2, ..,k
(Sppsqq)
Ta hay minh hoa tu tudng da céng tuyén bing cac do thj sau
Cac bién giai thich X Bién phu thudc ¥

X3
Céac bién tryc giao cho théng tin tir
nhitng ngudn doc 1ap: khong cé cong
tuyén

» X,
% > X > Théng tin ddng nhat, khong cé hdi quy:
cdng tuyén hoan toan
X2
Xuat hién mirc do cong tuyén nao doé
giira cac bién X, nhung van dé héi quy
phu thudc vao bic cia cong tuyén
>
X, X
Tuong quan nguoc chidu gitta céc
bién: cong tuyén manh
X,

2.2. Uée lwgng khi c6 da cong tuyén hoan hao

Dudi ddy, ching ta s& chi ra ring khi ¢6 da cong tuyén hoan hio thi cac hé
56 hoi quy 1a khéng con xdc dinh, con cédc sai sd tiéu chuan 1a v4 han. Pé don
gian vé mit trinh bay, chiing ta xét mé hinh hdi quy ba bién:
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Y=06,+6X +0,X,+¢&

e
1

k
><|

y,=Y-Y,

Y =

l

X |-

i

i
n

“_M
>
N

thi mé hinh hdi quy ba bién c6 thé viét lai nhu sau:
yl =9|xh +62x2) +71

Theo phuong phap BPCT ta thu dugce uédc lugng cho cac hé sb 8,, 6, nhir sau:

(Zyx )(Zx) (Zyx )(Zxx)

é =1 =1 r =1

(Zx)(ZX) (Zxx)

1=t 1=1

(Zyx, XExH~(Zyx (T % x )

é= 1= 1 =1 1= 1=1

2
(ZX)(EX) (Z )

1= i=1{
Gia str X5, = ¢X), trong d6 c 1a héng s khac 0, thay dicu kién niy udc
lugng cho é] ta dugc:

C(Zyx )(Zx) (Zyx )C(Zx)
0= 1 =1 i=) = 1= :0
2

(ZX)C(ZX) C(Zx)

1= imt

(Zyx )(c Zx) C(Zyx)C):x

i=1 i= =] =1 _0

(Zx)(c Zx) C(Zx)

1 =1 1=1 1=

»

Twong ty nhur thé déi voi 62 ta cling duoc:

c(ny )(Zx) (Zyx )C()ZX)
02= 1=1 1=1 t o] =0

(Ex)c(Zx) C(Zx)

=1 1= =1
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Vi du 4.2:
Néu X, = cX,, thay diéu kién nay vao md hinh ta cé:
Y, =60x, +6,x,, +y, =(6, +cb,)x,, + 7,
Dit 6, +cf, =a md hinh khi d6 tré thanh y, =ax, +7,. Ap dung phuong
phap BPCT ta duge:

Nhu vay dit uéc lugng duge cho @ la @ nhung ta ciing khéng thé wdc
lugng duge cho cic hé sb hdi quy ciia phuong trinh hdi quy ba bién ban diu do
ta chi c6 mdt phuong trinh ma c6 t&i hai 4n sb.

Trong trudng hgp da cong tuyén hoan hio, ching ta khong thé nhan dugc
1&i giai cho cac hé sb hdi quy ma chi nhan dugce 151 giai duy nhét cho té hop
tuyén tinh ciia cac hé sé nay. Cht y ring trong trudng hgp da cdng tuyén hoan
hao thi phwong sai va cac sai s tiéu chuln cia cac ude lugng 02,052 bing 0.

2.3. Uédc lugng trong trudng hop cé da chng tuyén khéng hoan hio

Pa cong tuyén hoan hao chi 12 trudmg hep dic biét xay ra. Trong cac sb
lidu quan sat c6 lién quan dén chudi thoi gian s& dugc néi & muc sau, thuong
xay ra da cong tuyén khong hoan hio.

Xét md hinh hdi quy ba bién nhu sau:

Y=6,+X, +6,X,+¢

Chung ta s& gia thiét ring gira X; vd X; ¢6 cOng tuyén hoan hio theo

nghia: x3; = ¢x,, + & trong d6 ¢ 12 hing sb khac khong, & la nhidu ngiu nhién

hay sai sd sao cho le,. =0, trong trudng hop nay ta van c¢6 thé wdc lugng
=1

, A X O A 1
dugc cac hé s0 cila md hinh.

2.4. Hju qua caa da cfng tuyén

Trong trudng hop ton tai da cong tuyén hoin hio ta gip mot s6 tinh hubng
sau:
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*} Phuong sai va hiép phuong sai ctla cac woce lugng BPCT 16n

Chung ta cé:

2 2
A c A o

D(6)=— ; D(8y)=—

D=, 2 (-7,
1=l =1
. Aa ~r,20-2
va cov(b,,6,) =

<1—r53)\[£x52x§,
1=} 1=1

trong d6 ry, 1a hé sb twong quan giita X, va X.

Tir céc cong thire trén ching ta nhdn thay khi r); tang d4n dén 1 (nghia la
cong tuyén ting) thi phuong sai cia hai wée luong nay ting dén vo han.

*) Khodng tin cdy rong lén

*} Ty s6 t mét y nghia

Khi ta kiém dinh gia thuyét Hy : 6, = 0, ching ta sir dung ty s6 ¢
8,

JD(6)

va dem so sdnh gia tri t da dugc udc lugng vat gia tri tai han ¢, Nhung khi ¢o

t=

da cong tuyén gin hoan hao thi sai s6 tiéu chuan wéc lugng s& ¢b gia trj rat cao.
Vi vay 1am cho ty s 7 nhé di. Két qua s& 1am tang kha ning chip nhan gia
thuyét Hy: 6,=0

*) R? cao nhung chi s6 7 it ¢6 y nghia.
Pé gia thich didu ndy ching ta xét md hinh k bién
W=BX,+BX +.+ B Xy +y,

Trong trudng hop nay ¢6 da cdng tuyén gan hoan hao, nhir da chi ra & trén
ta ¢6 thé tim dugc mdt hodc mot s6 hé sb gdc riéng 1a khong c6 y nghia vé mit
bang kiém dinh F, chiing ta c6 thé bac b gia thuyét Hy: 8, = = ... = §,=0.

Mau thuin nay ciing ¢é tin hidu ctia da cdng tuyen.

*) Cac wdc lugng binh phuong bé nhit va sai sé tidu chuan cia chiing troy
nén rit nhay cam dbi vdi nhitng thay ddi nho cia bé sb liéu.

A - » 7 y ’ a X Py 7 A :
*) Ddu cua cac wdc lugng ctta céc hé so cua g ¢o the sai.
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Khi co da cdng tuyén gan hoan hio thi ¢6 thé thu duoc cac wée lugng cia
cic hé sé quy hoi trai véi diéu ching ta mong doi. Ching han ly thuyét kinh té
cho ring d6i v&i hang hoa binh thudng khi thu nhap tang, ciu hang hoa ting,
nghia la khi hdi quy thu nhap 1A mot trong cac bién, con cac hang hoa 13 bién
duge giai thich, néu xay ra hién tugng da cdng tuyén gin hoan hao thi ude
luong cta hé sb cua bién thu nhap c6 thé mang diu 4m diéu niay mau thuan véi
diéu ta mong doi.

*) Thém vio hay bét di cac bién cong tuyén voi cac bién khac, mé hinh sé
thay dbi vé dd 16n cia cac wdc lugng hoac diu cha chiing,

Tém lai, triéu ching cila da cong tuyén ta da néi & trén la tang sai sd tiéu
chudn. Sai s tiéu chuan cao hon cd ngu y ring sy bién thién cia hé sé hdi quy
tr mau nay sang mau khic cao hon, do d6 mot sy thay dbi nho trong sd lidu
hoac trong mé hinh hdi quy (nhu thém vio hozc bot di mot bién) s& giy ra su
thay dbi 16n cia céc hé sb.

Nhu viy ching ta d3 biét duge mot s6 hdu qua cia da cong tuyén. Nhung
di hau qua thé nio di chiang nira thi didu quan trong 1a 1am thé nio dé thay
dugc sur tdn tai clia n6 dé ta c6 thé ngan nglra nhitng hau qua tai hai trong tho
tuc udc lugng st dung mo hinh héi quy dé du doan, diéu khién hodc hiéu qua
trinh lién quan t&i n6. Dudi ddy 1a mét sé phuong phap dé phat hién da cong
tuyén va mé ta nhirng tridu chimg chu yéu cia né.

2.5. Phit hién sy ton tai cha da cdng tuyén

*} R? cao nhung chi s6 thip.

Khi R* cao (thuong R*>0,8) ma ty sO ¢ lai ¢ gia tri thép day chinh la dau
hiéu cua da cdng tuyén.

*) Twong quan gitra cac bién giai thich cao.

Néu hé s tuong quan giira cac bién giai thich cao (vugt 0,8) thi c6 kha
ning tdn tai da cong tuyén. Tuy nhién tiéu chuin nay thudng khéng chinh x4c.

*) Xem xét tuong quan riéng.

Trong mot sé trudng hop ching ta sir dung cac hé sb tuong quan riéng
ciing c6 thé doan dugce sy ton tai ciia da cong tuyén, nhung né ciing khéng dam
bao ring s& cung cip cho ta huéng chinh xac trong viéc phat hién da cong
tuyén.
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*) Hoi quy phu

Mét cach cé thé tin ciy duoc ¢é danh gia mirc 46 cha da cong tuyén 1a hdi
quy phu. Hoi quy phu 1a hdi quy trong d6 m&i mot bién giai thich X, ;j = 1, 2,
..., k s& theo cdc bién giai thich con lai. R* duoc tinh tir hdi quy nay ta c6 ky

hiu la RJ2 va c6 mdi quan hé voi F,. Trong d6 F, tuan theo quy luit phan phéi

Fishervéik -2 van— k+ 1 bicty do (nlacd mau, & 12 s bién gidi thich ké
ca hé s6 chin trong md hinh). Néu F, tinh duge vugt diém téi han Fi(k =2, n -
k +1) & mirc y nghia da cho thi cé nghia 12 X, ¢6 lién hé tuyén tinh véi cac bién
X con lai trong md hinh. Trong trudng hop d6 ta giit lai cic bién trong mé hinh.
Néu F, cé nghia vé m3t thong ké chiing ta van phai quyét dinh li¢u bién X, nao
s& bj loai khoi m6 hinh. M6t trd ngai cita ky thuat hdi quy phu 13 ganh nang tinh
todn, nhung ngay nay nhiéu chyong trinh may tinh di ¢ thé dam dwong dugc
céng viée tinh toan ndy. Ngoai ra ching ta ciing ¢6 thé sir dyng mét s6 phuong
phap sau dé phat hién ra sy ton tai clia da cdng tuyén d6 1a: Nhin tir phong dai
phuong sai, B§ do Theil.

2.6. Bién phap khic phuc hién twgng da cfng tuyén

pé khic phuc hién tugng da cfng tuyén, ching ta c6 thé sir dung mot sb
phuong phép sau:

*) Sir dung théng tin tién nghi¢m .

Mot trong cac cach tiép can dé giai quyét van dé da cong tuyén 13 phai tin
dung thong tin tién nghiém hoj3c théng tin tir cac nguén khic dé wdc lrgng céce
hé sb riéng, Thong tin tién nghiém c6 thé gitip ta giam s bién ddc 14p trong md
hinh.

*) Thu thap sb liéu hoic Iéy thém mau méi

Vi da cong tuyén la dic trung clia miu nén c6 thé ¢6 miu khac lién quan
dén ciing cac bién trong miu ban diu ma céng tuyén co thé khéng nghiém trong
nita, Diéu nay chi cé thé lam durge khi chi phi cho viéc 1dy miu khac ¢ thé
chdp nhin dugc trong thuc té. Poi khi chi cin thu thap thém sé liéu, ting c&
mau ¢6 thé giam tinh nghiém trong ctia da cOng tuyén.

*) B6 bién

Khi ¢6 hién tugng da cong tuyén thi cach don gian nhit 1a bd bién cong
tuyén ra khoi md hinh.
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Ngoai cac bién phap trén, ta co thé sir dung mot sé phuong phéap nhu:
*) Sir dung sai phan cip mot
*) Giam tuong quan trong hoi quy da thire.
Dé khic phyc hién tugng da cong tuyén c6 thé 1am theo cach sau:
Dit 7o, 12 hé s6 twong quan tuyén tinh miu gitra ¥ va Xpq=0,1,.,kCu
thé hon :
Yog = 20

172
($44500)

n
.. Ry 1 - =
trong d6 : 5o =5,; soq—; E VX, - ¥YxX,
i=1

Khi d6 néu thiy |rm|20,7 thi ta s& loai bién X, ra khdi mo hinh néu

N~ [T H A 1Y £
|r0p‘ > ‘roql va s& loai bien X, ra khoi mé hinh neu ‘r0p| <|r04| .

§3. TU TUONG QUAN
3.1. Khii ni¢m chudi thoi gian

Hau hét nhitng thu tuc thong ké ¢b dién ding nhimg s liéu xuit phat tir
mbt loat chc quan sat doc lap, thudng khong quan tim dén thir ty quan sat dién
ra.trong miu quan sit. Tuy nhién, vi mau quan sit dudi dang chudi thai gian
thi tinh hinh khéng nhu thé nira.

Mot chudi thoi gian 12 mot ddy cic gia trj quan sét x, xy, ..., X, dugc xép
thit ty theo thoi gian, x; 12 gia tri quan st tai thdi diém dAu tién, x, 1A gia tr
quan sat tai thoi didm thir hai, ..., x, 12 gia trj quan sat tai thoi didmze, ..., x, 12
gia tri quan sat tai thai diém tha n va ciing 13 thoi diém cudi cing. Ching han,
mire nudc sdng Hdng do timg gid & tram do Trung Ha, s6 hrong hanh khach di
hang ngly trén chuyén tiu Bic Nam, bin theo d&i dién tim db cia mot bénh
nhin tim mach...

Trong kinh té, cac sb liéu c6 dugc hau hét & dang chudi thoi gian. Khi
nghién clru vé cac chudi thai gian, ta thiy thudomg xuat hién sy phy thude, anh

hudng 13n nhau vé sb liéu quan st tirc 1a tao nén hién tugng tu twong quan.
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Vay nén trong chuong nay ta s& tim hiéu rd hon vé hiéa trong tu trong quan

trong md hinh chudi thai gian.

3.2. T twong quan la gi?

Thuat ngir tir trong quan cé thé l1a su tuong quan gitra cac thanh phin clia
chudi cc quan sat duge sip xép theo don vi thai gian hoac khéng gian.

Trong pham vi hdi quy, mé hinh hdi quy tuyén tinh ¢ dién gia thiét khong
co sy tu tuong quan gilta cac bién nhiéu cov(&, £)=0(=)).

Hay néi mét cach khéc, trong md hinh hdi quy tuyén tinh ¢ dién thi thanh
phin nhiéu gin v&i moi quan sat nay khong bj anh hudng bdi thanh phan nhiéu
ng v&i cac quan sat khac.

Tuy nhién trong thyc t& cé xdy ra hién tuong ma cac thanh phin cba quan

sat lai co thé phy thudc 1An nhau, nghia 1a cov(&,, &) # 0 (i =)).

3.3. Nguyén nhan cua sir twr trong quan

3.3.1. Nguyén nhdn khdch quan

*) Quan tinh

Nét ndi bat cua hiu hét cac chudi thoi gian trong kinh té la quan tinh.
Trong hdi quy cia chudi thoi gian cac quan sat ké tiép co nhiéu kha nang phy
thuéc 13n nhau.

*) Hién tugng mang nhén

Hién twong mang nhén 13 hién tuong bién phu thudc & thoi diém ¢ bi anh
hudng bai bién giai thich & thoi diém ¢~ | trude do.

Khi xuat hién hién tugng nay thi hiu hét cac gia tri sau bi anh huomg vao
gia tri trudc nén cac nhidu cé anh hudng lin nhau va gay nén hién tuong tw
tuong quan.

*) Hién tugng tré

Hién trgng bién phu thudc & thai ky ¢ phy thugc vao chinh bién d6 & thoi
ky ¢ — 1 va cac bién ddc lap khac.
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3.3.2. Nguyén nhdin chi quan

*) Xir ly sb lidu

Trong phén tich thyc nghiém, sb liéu thd thudng dugc xir ly bing cach 1dy
trung binh. Viéc ldy trung binh niy 1am tron cac sd liéu va lam giam s dao
dong din t&i sai s6 hé thong trong cac bién nhidu ngiu nhién va giy ra ty trong
quan. Hay khi xir 1y sé liéu bang phép noi suy va ngoai suy ciing cé thé gy ra
sai s6 hé théng.

*) Sai s6 do 14p mé hinh

Piy 12 nguyén nhan thudc vé ldp md hinh, c¢6 hai sai 1dm gay ra ty tuong
quan:

- Khéng dura di cdc bién vao trong mé hinh.

- Dang hAm md hinh hoa sai.
3.4, Uéc lrgng BPCT khi ¢6 sy tr trong quan

Gia sir tit ca cac gia thiét cua mé hinh hdi quy tuyén tinh co dién la thoa
min, trir gia thiét 13 c6 tir trong quan giira cic nhiéu &, & nghia la:

cov(5, &) # 0 (i %))

Xét mé hinh hdi quy tuyén tinh don gian:

Y, =6,+6,X, +¢ 4.7)

Do gia thiét cov(&,, £,) # 0 (i #J) ta c6 thé gia thiét nhiéu san sinh theo

cach sau:

L=pby+e(-1<p<l) (4.8)
E(g,)=0
cov(e,.€_)=0(s20) (4.9)
var(¢, )=0"

Khi d6 ta néi ring &, ¢6 tu twong quan duong, am, khéng ¢é tr tuong quan

néu p> 0, p< 0, p=0.Theo phuong phap BPCT ta tinh dugc cic gia tri thue
nghi¢m: éz
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6, =11 (4.10)

(4.11)

I

X

X -Xx
YIZY;_}_,

3.5. Hau qua cia vigc sir dung phirong phap BPCT khi ¢d tw trong quan

- Uéc lugng BPCT thong thudng van 13 wdc lugng tuyén tinh khdng chéch,
nhung ching khdng phai [a udc hrgng hién qua.

- Phuong sai véc lugng duge cua cac ude legng BPCT théng thuong la
wdc lugng chéch.Viée tinh phirong sai va sai sé tiéu chudn cia cac uéc lugng
BPCT thudng dua dén uéc luong qua thap phuong sai thuc va sai s6 tiéu chuén.
Hau qua s& ngd nhan mdt hé sb no do khac khong c6 y nghia vé mijt théng ké
nhung thuc té lai khdng phai nhu vay.

- Kiém dinh t va F khong dang tin cy...

3.6. Phat hi¢n cé sy trr twong quan

3.6.1. Kiém dinh cdc doan mach

*) Gigi thiéu qua vé kiém dinh doan mach.

- Mot doan mach 1a mét ddy cac phﬁn or giéng nhau ma J sét trude hodc
sat sau la cdc phan tir khic ching hosic khéng cé phdn tir ndo. Chiéu dai cua
doan mach 13 s6 phén tir cua doan mach d6.

- Kiém dinh cac doan mach 12 mét phép kiém dinh thong ké cho phép gia
thiét mot diy cac ky hiéu, cac khoan myc, céic s0 lidu ¢6 phai la két qua cia mot

qué trinh mang tinh ngiu nhién hay khéng?
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Vi du 4.3;

Trong md hinh chudi thoi gian vé s luong cac vién thude bd tng hgp da
x4y dyung, cac sai 50 thu dugce lan lugt la:

23 30 12 -10 -5 -17 22 57 43 23

31 42 50 61 -28 -52 10 34 28 55 60

32 88 -75 22 56 -89 34 -20 -2 -5 29

12 45 77 78 91 25 60 -25 45 42 30

-59 -60 -40 -75 -25 34 .66 -90 10 -20

Viét lai day so liéu dudi dang doan mach:

—ttm———t ettt tt——tttt+t+t+———

Pé xac dinh c6 bao nhiéu doan mach cé thé chap nhan 13 qué trinh ngéu
nhién, ta ding mot quy luat phan phéi xic suit.

*}Nbi dung cia kiém dinh doan mach

- Véi n 1a tdng s6 quan sat; ny, n, [an lugt 14 cac sai s6 duong va am, N la
s0 doan mach.

- Gia thuyét kiém dinh
Gia thuyét Hy: sai sé c6 twong quan.
D&i thuyét H,: cac sai s6 khong cé twong quan.

Véi gia thiét ny > 10; 1, > 10

- Ky vong cho s& doan mach la: E(N)=-="72 41 (4.12)
nl + nz
- Phuong sai cho N la: o}, = 2nln2(2n;n2 —m =) (4.13)
- D§ léch chudn cho M: oy = 2"1”2(2”;"2 —ho) (4.14)
(m +nm) (m +n,-1)

Néu gia thuyét vé tinh ngiu nhién cé thé chip nhan dugc ching ta tim
khoang uéc lugng cho s6 doan mach N véi 89 tin cay 1 — @ cho trudc

[E(N)-oy.2,; E(N)+oy.2,]; z =z ,
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Vi du 4.4 Trong vi du 4.2 ta thiy: co tit ca N = 15 doan mach; n, = 27;
ny = 26.

Ap dung cac cong thirc (4.12); (4.14) dé tinh

2n,.n, 2.26.26
+1= +

n +n, 27+26

o [Prm@nmon-m) _ [23627022627-26-27) _,
26+ 27 (26+27-1)

E(N)= 1%27,4

(m +my)2 (m + 1y —1)

Khoang tin cdy <cho v&i 46 tin cdy 95% <cho N la

[E(N)-oy.2,; E(N)+0),.2,]. Tra bang Laplace véi do tin ciy 95% thl z, =
1,96. Khoang tin cay

[27,49 — 1,96.3,6; 27,49 + 1,96] = [20,43; 34,55]). Ma N =10 vay
N ¢ [20,43; 34,551 = Khdng ¢ tu twrong quan.

3.6.2. Kiém dinh y vé tinh djc ldp cia cdc sai Y

*) Bang tiép lién

Bang tiép lién 1a bang trong dé:

- Céc cdt img vdi sai s6 am va duong tai ¢

- C4c dong ng vdi sai s6 duong va am tai t — |

O trong muc kiém dinh nay, ta dung bang tiép lién cé hai dong va hai cét
dé ghi cac gid trj tai thoi diém 7 va ¢ - 1. Ta s& thém mot ddng va mét cdt dé
tinh tong.

- Trong mdi 6 tinh 4, E; tuong tng 13 tin sd thyce té va tin s6 Iy thuyét
ctta cdc 4 (if)

2
- Cot cudi ciing 1a tdng theo dong R =Y 4,5 i=1,2

=1

));
» . 2
- Dong cudi cung 12 tong theo ¢ft ¢, = ZA,J.; i=1,2

1=t

- O cudi cung ghi kich thudc mau.
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Bang 4.3: Bang tiép lién 3 dong, 3 cdt

Sai s6 | Saisd am R;
drong tai ¢
tait
Sai s6 duong tai Ay Ay R,
11 Ey E
Sai sb 4m tai Ay Ay R,
G 1 G, n

*) Kiém dinh

- Gia thuyét Hy 14 cac dong va cdc ¢ft c6 tvong quan vdi nhau

- Doi thuyét H, 1a cac hiang va cic ¢t khdng tuong quan véi nhau

Tiéu chuan kiém dinh #* cho tip hop cac gia thiét nay

Thong ké: »° =i22:(A & ) (4.15)

=1 =1 .,

Néu gia thuyét H, ding tirc 12 cac sai s6 1a doc 1ap. Khi d6 thdng ké 3 ¢c6
phan phéi 22 véi | bac ty do.

Hy &ing thi cac dong va cét ddc 1ap vai nhau va khi d6 E,, = nP,, = nP,P),
trong d6 P;, 1A xac suit dé xay ra ddng thoi sy kién 7 va j, con P, P 1a cac xdc
suit @é xay ra sy kién / va j

s £ R ¢
Tir bang tathay P =—; P =+
n n

Rc, Rec

E,=nPP =n—t—2L=—"

nn n

3.6.3. Kiém dinh d.Durbin-Watson
*) Dinh nghia théng ké Durbin-Watson
- Thdng ké Durbin-Watson dugc dinh nghia nhur sau:
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DW=t=2 (4.16)

Viy nén thong ké Durbin-Watson 14 ti sé cia téng binh phuong hiéu cac
sai s6 ké tiép nhau véi tdng binh phuong cac sai sb.
- Céc gia tri 1am co s& cho théng ké Durbin-Watson
+) M6 hinh hdi quy phai bao gdbm s hang chan truc Y 1a &,
+) Céc bién giai thich 1a phi ngiu nhién hoic ¢b dinh trong phép ldy miu
doc lap.
+) Céc nhiéu & duge san sinh ra tir s6 &_;. Tirc 12 qua trinh ty hoi quy:
§=p5 _ +a
+) M6 hinh dem ra xét khong phai 12 qua trinh tur hdi quy.

+) Khong c6 quan sat bi mét dir liéu.
6.3.4. Kiém dinh Durbin-Watson

S(E-E Y TE-2TEE 43

(-1

DW:I-Z —1=2 =2 t=2
x & 3¢
(=1 t=|
] ) £¢
Néu gia thiét ¥ ;f: Y gf_l thiDW=2|1-t=2
=2 =2 Zé
255
Dinh nghia p=-=%—
Zéf

=1
Ta s& c6 DW =2(1-p)

tuan theo phan phdi Durbin-Watson véi mirc ¥ nghia a, k bién doc 1ap, kich
thudc miu » ta s& tim dugc d,(k.n,a)<d,(k,na). Khi so sanh Durbin-

4.17)
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Watson véi d;, dis ta dua ra cac két ludn sau:

+) Néu 0 < DW < d,, cac & cb tr tuong quan cép ! duong.

+) Néu d, < DW < d,, thi chwra két luan duoc gi.

+) Néu dyy < DW < 4 — dy; thi cic & c6 tu tuong quan duong cap 1.

+)Néu 4 - d); < DW < 4 — d, thi khong thé két luan duge.

+)Néu 4 - d, < DW < 4 thi cac & ¢6 tu tuong quan cfap 1 am.

Vi du 4.5: Gia sir ching ta tién hanh hdi quy theo phwong phap binh
phuong nhé nhat véi # = 20 sb liéu, sé bién ddc 1ap k = 3. Gid trj tinh todn cla
thong ké Durbin-Watson la DW = 3,1, a = 0,01.

Tra bang Durbin-Watson:
d, (3;20; 0,01)= 0,77, 4, (3;20;0,01)= 1,41
=4-d,=4-0,77=3,23; 4~-dy,=4-1,41=2,59
=4-d;=259<DW<4-d =323

Viy nén khong thé cé két luan gi dugc.

3.7. Chon mé hinh va kiém dinh vi¢e chi dinh mé hinh
3.7.1, Pirvan dé

Khi dira ra mé hinh, ta ngdm dinh mé hinh d4 chon 12 ding. Nhung cé thé
xay ra sai lam trong viéc chi djnh mé hinh, c6 nghia 1a thay cho viéc uée lugng
mot md hinh ding, ta lai udc lvgng mot mo hinh khong ding. Néu viée nay xay
ra thi hau qua s& nhu thé nao?Chiing ta cé thé gap nhitng sai lam chi djnh nao?
Lam thé nao dé phat hién cac sai 1Am chi dinh dé.

Trrde khi tra 181 céc cau hoi nay ta phai hiéu thé nao 13 mét mé hinh tét va
1am thé niao dé c6 thé dua ra mot md hinh tdt. Do d6 phai dua ra cac tiéu chuin
dé giai dap cho cau héi: “Thé nio 1a mét mo hinh dong?”.

Trude tién, ching ta hay xem xét thé nao 1a mét méd hinh tét. Mt mé hinh
t6t 14 md hinh ¢6 céc tidu chudn sau:

- Tinh ki¢m: chon md hinh cang don giin cang tot.

- Tinh déng nhit: véi mot tap hop dir 1iéu da cho, cac tham sb wée lwgng
phai ¢6 gia tri ddng nhat.

- Tinh thich hgp: mdt mé hinh hdi quy tot 13 md hinh cé R? cao.
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- Tinh virng vé mat ly thuyét: trong viéc xay dung mé hinh, ta phai ¢ mot
co s& ly thuyét nao &6, bai phép do khong c6 1y thuyét thudng dan dén két qua
toi.

- Kha niang du doan: kha ning su doan cila mé hinh phai pht hop véi thuc

£

te.
3.7.2.Cdc sai lim chi dinh
*) BO s6t mot s6 bién thich hep:
Gia sir mé hinh ding biéu thi mdi lién hé kinh té gilfa bién phu thudc Y va
cAc bién giai thich X, X; c6 dang:
Y,=6,+6 X, +6,X,, +¢, (4.18)
trong d6: G, 6, 6 1a cac hé sb; & 1a sai sb ngéu nhién.
Nhung vi ly do nado 46 ta ude lugng mo hinh
Y =a,+o, X, + 4, (4.19)
M3 hinh uée luong duoc thiéu bién X3, s& gay tac hai:

1. Néu X, tuong quan voi bién X, thi a,,a, lan luot 1a ude lugng chéch
cha &, 6. Tic la Ea, #6,, Ea, #6,.

2. a,,¢a, khong phai 12 udc lugng ving.

3. Néu X, va X, khong tuong quan khi 86 Ed, =6, khi 46 &, chinh la udc
lwgng khéng chéch ciia 6, va ddng thdi né cling 1a woc lugng vitng. Trong khi
dé c, la udc lugng chéch chia &,

4. Udc lugng cho phuong sai ciia sai s6 trong (4.18) s& khac uéc lugng cho
phwong sai clia sai s6 trong (4.19)

0,2

2 ’ i
lel
cua phuong sai cta udc lugng ding 6. Tham chi ngay ca khi X; va X; khong

5. Udc lugng cho phuong sai Do?I =

= X“ - X 13 uéc lugng chéch

turong quan thi né vin 12 udc lugng chéch do:

E(Dé,)= D6, + g:x 2, =X, XXy = Xy — X (4.20)

¢
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6. Két qua khoing tin cdy thong thudng va cac quy tic kiém dinh khong
con ding nira,

Vi du 4.6: Ta ¢6 bang 4.4 biéu thj mdi quan hé giira chi tiéu cho nhap khau
(triéu USD) va thu nhip cha mét qudc gia trong 20 nam,

Bing 4.4
Nam | Chi tiéu cho Thu nhap Nam | Chitiéucho [ Thu nhap
nhap khau nhip khau
1 35,7 1551,3 11 2741 21674
2 144,6 1599,8 12 277,9 2212,6
3 150,9 1668,1 13 253,6 22143
4 166,2 1728,4 14 158,7 2248,6
5 190,7 1797,4 15 249,5 2261,5
6 218,2 1916,3 16 282,2 23319
7 211,8 1896,9 17 251,1 2469.8
8 187,9 1931,7 18 167,9 2542.8
9 299,9 2001,0 19 4213 2640,9
10 259,4 2066,6 20 439,0 2686,3

Gia st md hinh ding biéu thj s phu thude gitra chi tiéu cho nhap khau ()
véi tiéu dung (X;) va bién xu thé (X3) nhr sau :

Y, =6+ 6x, +0,x, +¢, (4.21)

véi y,, x4, X2, 12 cac gia tri tai quan sat tha £ (¢ = 1,2,..,20)

M5 hinh nhu trong (4.21) cho ta biét c6 mét bién khac 14 bién xu thé X,
cling anh hudng ti chi tiéu cho nhap khiu. N6 c6 thé 1 mdt bién: thdi gian
hodc xu thé.

Nhung thay cho udc lugng mgt mé hinh ding ta lai di wéc lugng md hinh
sau :

yl'zaodrarlxlI +7 (4.22)

Dua vao cdc gia tri co trong bang 4.4, ta udc lugng duge md hinh (4.22)

nhur sau :

Y =-261,0914 + 0,2452312X, (4.22")
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Uéc lugng cho d6 léch chuin :

— a

JD(G,) =31,3266; 1, =——2—=-8334
JD(ay)

JD(d,) =0,01476; 1, =—— =6,616

JD@y)

Dé phin tich két qua chiing ta tiép tuc réc lrong hdi quy :

Y =6, +6x,+0,x, +7,

(4.23)
Vé’ hé' quy X2, = ﬂo + ﬁlxll +£1 (424)
Dya vao bang gia tri 4.4 ta uéc lugng duge md hinh (4.23)
Y =-859,9217 +0,6499926 X, — 23,19518.X, (4.23%)
= 6,
\/D(00)=11,9588;tév =——=-7,681
D(6y)
— él
JD(6) =0,0745; t, =——==8,680
VD(8)
— éz
JD(6,) =4,2704; 1; =—F=—===-5,432
YD)
Uédc lwong cho mé hinh (4.24)
)?2 =_25,81701 + 0,0173212X, (4.24")
JD(By) =1,0757; 1; = —@— =-23,9999
D(f,)
JD(B) =0,0173212; t = Aﬂlk =34,177
D(f)
+) Vi mé hinh hdi quy kiém dinh sai (4.22) ta thay ring :
iY—=0, 2453212
dX

2

Khi thu nhip tang 1én 1triéu USD thi chi tiéu cho nhap khau ting lén la
0,2453212 triéu USD. Trong khi 6 mo hinh dling (4.23) cho thay khi thu nhap
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tang lén 1 triéu USD thi chi tiéu cho nhap khau tang Ién hin 0,6499 do :
dY —— =0,6499

2

Trong truong hgp nay md hinh chi dinh sai, vdc luong diing [dn hon udce
lugng khi thiéu bién X,. Ban chat cia su giam xubng cé thé thdy tir md hinh
ude lugng hdi quy (4.24°). Ta thiy rang ,8 0,0173212; H +6 ,B 0,24523 = a .

Nhur vay vigc bo sot bién X; khong nhirng da bd qua anh huéng cia X, dbi
v6i chi tiéu cho nhap khdu ¥ ma con lam anh huéng téi bién X,. Vi bién X, phai
ganh sy bd sét nay (thay dugc do hé sd ctia md hinh ding giam tir 0,649996
xubng 0,245321).

+) Hé sb chan ciing bi chéch, nhung & diy ude luong cho hé sb chin vai
mo hinh sai 14 -261,0914 1n hon udc lugng v&i mo hinh dung (-859,9217).

+) Phuong sai cia cac sai sé udc luong duge cliia hai md hinh ciing khac
nhau.

+) Sai s tiéu chuén & hai mé hinh khac nhau.

Tir nhitng nhén xét trén ta thiy ring néu ta dinh kiém dinh gia thiét dua
trén mo hinh sai thi nhitng két luan cla ching ta s& dang ngd, s& gy ra nhitng
hau qua nghiém trong.

*) Pira vao mot sé bién khong thich hop

Gia str can uée lugng mé hinh ding:

Y, =6, +6X, +¢ (4.25)

Nhung lai dem udc luong md hinh

Y =ay+a, X, +a, X, + 4, (4.26)

Nhu vy s& mac nhitng sai 1am sau:

1. Céc u6c luong binh phuwong nho nhit cho hé sé héi quy ciia md hinh
(4.26) la nhitng udc lugng khdng chéch va 1a udc lugng virng, nghia la:

Ea,=6,, Ea,=6,, Fa,=0

2. Udc lugng cia & thu duogc tir md hinh hoi quy (4.26) 14 wdce lugng vitng.

85



3. Tuy nhién cdc udc lugng thu dugc trong mé hinh (4.26) 1a khéng hi¢u
qua. Cac phuong sai clla chfm__g s& 1dn hon cac phuong sai clia cac udc lugng
thu dugc trong (4.25). Do vdy nén khoang tin cdy dua trén céc sai sb tiéu chuin
cia md hinh (4.26) sé 1&n hon cac khoang tin cdy dua trén cic sai sb tiéu chuin
cla cac udce lugng tor mo hinh dang (4.25), du cho khoang tin cdy la chip nhin
duoc dbi véi kiém dinh.

*) Dang ham khéng diing

Viéc ta dung khéng ding dang ham, sé dua ra nhirng udc lugng sai léch,
khoang tin cay dé kiém dinh khong diing va do d6 sé& dura ra nhitng két luan sai.
3.7.3. Phdt hién nhitng sai lim chi dinh. Kiém dinh sai ldm chi dinh

*) Phat hién sir sai 1am cia céc bién khong chn thiét

Gia sir ta ¢6 md hinh hdi quy sau:

Y =6+ 86X, +6,X, +6,X, +0,X,, +¢ (4.27)

Trong qua trinh dua ra mé hinh, ly thuyét cho réng tat ca cac bién Xy, X,
X,, X, déu anh hudng dén Y. Viy nén ta phai gir nguyén chiing trong md hinh
mac du trong qua trinh kiém nghiém mé hinh ta thay mot bién nao dé khéng c¢6
trong mé hinh. Ta ¢6 thé ding cic quy tic kiém dinh nhu & trong myc 2.3
chuong 3 cia cudn sach nay.

*) Kiém dinh cac bién bi bo sét

Gia sir ching ta kiém dinh md hinh tuyén tinh sau:

Y,=6,+6X, +¢ (4.28)

Pé kiém dinh xem md hinh ¢ bi thiéu mét bién nao khong ta phai udc
lrgng mé hinh:

Y, =6, +6 X, +6,Z, +¢, (4.29)

Néu ta c6 s6 liéu s&n vé Z, thi khang sao, nhung cdi can lam 1a kiém dinh
xem Z, c¢6 bing 0 hay khdng?

Trudng hop khong c6 sin s6 lidu vé Z, ta sé& sir dung x4p Xi Z d8i v&i Z. Khi
d6 kiém dinh thich hop véi bién bi bo sot 1a udc lrgng m6 hinh:

Y, =6,+8X, +6,Z +4 (4.30)
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va kiém dinh gia thiét xem &, = 0 c6 biang 0 hay khéng?

Ngusi ta dua ra quy tic kiém dinh d.Durbin-Watson dé xem c6 mic phai
sai lam bd sot bién hay khéng?

Tiéu chuan d. Durbin-Watson diing dé kidm dinh c6 sy sai ldm dinh dang
hay khong. Tuy nhién khéng thé sir dung truc tiép mé hinh nay. Tha tuc nay
bao gdm:

1. Ude lwong md hinh ban dau, ching han:

Y,=6,+6X, +¢

Tinh cac wéc lugng cho sai sd.

2. Néu nghi ngd bién Z bj bod sot, xép cic sai sb theo thir tu tang dan cia
bién Z (néu gia tri clia Z c6 sin). Hoac xép cac sai sd theo thu tu ting din cla
bién ddc lap nao do.

3. Tinh DW
Z(‘:E: - é:-! )2
DW=12__
Y&
t=1
4. Kiém dinh:

Hy: Dang ham la dang.
H,. Dang ham la sai.
Dua vao thdng ké DW va bang phan phdi Durbin-Watson dé dua ra két

luan.

§4. PHUONG SAI CUA SAI SO THAY POI

Khi nghién ciru md hinh hdi quy tuyén tinh ¢ dién, chung ta gia thiét:
phuong sai clia cac bién nhiéu 14 khéng ddi khi chuyén tir thi nghiém nay sang
thi nghiém khac va déu bing o’, nghia 1a: DE = ¢

Nguge lai vdi gia thidt ching ta vin thudng 1am, tire 14 phuong sai thay doi
khi tién hanh céac thi nghiém khac nhau.

4.1. Nguyén nhin hién trgng phuong sai cua sai sb thay adi

Phuong sai cua sai s6 thay d6i do mét s6 nguyén nhén sau:
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- Do ban chat ciia cac méi lién hé kinh té trong mot hién tugng kinh té nao
d6. Ngay trong ban than cia né da chira dyng kha ning khi tién hanh cac thi
nghiém d& mo6 hinh hoa cho hién trong kinh té& d6, s& 1am cho phuong sai cia
cac sai 55 bi thay déi. Chang han nhu khi xem xét méi quan hé giira thu nhap va
tiét kiém, thong thudmg thu nhap ting 1én thi mic do bién déng cia tiét kiém
cling ting 1én.

- Do ky thuat thu thap s6 liéu ngdy cang dugc cai tién, phuong sai dudng
nhir giam xudng,

- Phuong sai cda sai s thay ddi ciing xudt hién khi cé quan sat ngoai lai.
Quan sat ngoai lai [a cac quan sat khac biét rat nhiéu voi cac quan sat khac
trong miu, Viéc dua vao hay loai bo quan sat ndy anh huéng rit 1on dén phan
tich hai quy.

- M6 hinh dua ra sai. C6 thé bd mit bién hogc thém vao bién...
4.2, Uéc lirgng binh phurong nhé nhat cho cic hé b hdi quy khi phwong sai
ciia sai 56 thay i

Ta xét md hinh hdi quy tuyén tinh cé dién dudi dang ma tran (3.4) thoa
man cac gia thiét nhu da néu & myc 2.1 trong chuong 3, nhung khéng thoa min
diéu kién phuong sai la khéng dbi.

Theo ménh dé 3.1 trong churong 3 ta tinh duge wdc lugng cho cac hé sb hoi
quy
6=x"xy'x"y
Phuong sai khi d6 sé la:
D(O) = D[(XTX)"XTY}
: it
= [(X’ x)y'x! ] D(Y)=B.D(X8+¢&)
= BD(%)

'3 S 2 ”, -
trong do B=[(X’X)"'X'} . Do phuong sai cna sai s6 la thay doi nén

D(8)= BD(&) ciing thay déi theo. Vay nén viéc cin phai kiém dinh cac hé sé

ctia md hinh va kiém dinh lai md hinh.
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4.3. Phat hién ra phwrong sai ciia sai sé thay i

Vé mat ly thuyét c6 thé d& dang phat hién ra dwoc phwong sai cia sai sé
thay ddi. Nhung viéc phét hién ra van dé nay trong thuc té khdng don gian do
chiing ta chi biét durge o khi da biét duge toan tdng thé nghién ctru. Chinh vi
thé nguoi ta phai nghién ciru dé tim ra phuong phap phat hién ra phwong sai cua
sai s 1 thay ddi.

MGt sé phuong phap dé phat hién phuong sai ciia sai sb thay dbi:

*) Ban chét ctia vAn dé nghién ciu.

*) Xem xét db thi cia sai sb va bién phu thude.

*) Kiém dinh PARK.

*) Kiém dinh GREJSER.

*) Kiém dinh GOLDFELD - QUANDT.

*) Kiém dinh BREUSCH —~PAGAN — GODFREY (BPG).

*) Kiém dinh trén bién phy thudc.

Trong d6 &n nay, trinh bay nhirng phuong phap sau:

4.3.1. Bin chdt cia van dé nghién civu

- Théng thudng ngay trong ban chit clia vin dé nghién ciru d3 cho ta biét
¢4 thé xay ra hién tuong phuong sai cia sai sé thay di hay khong? Trén thuc té
ta thay rang khi s6 liéu & dang chéo lién quan dén cc noi nghién ciru khac nhau
hay xay ra hién tuong phuong sai cla sai s0 12 thay ddi.

- Ching han khi xem xét tinh hinh san xuét cia cac doanh nghiép san xuit
gidy. Ta thdy ring trong miu gdm nhitng doanh nghiép c6 quy mé khac nhau
nén thudmg din dén mo hinh téng quat dwa ra ¢6 phuong sai cia sai sé 1a thay
do.

4.3.2. Xem xét 6 thi cia sai so va bién djc Iip

DJ thi cha sai sb vdi gia trj cua bién doc 1ap nao d6, hodc vai gia tri uoc
lrgng Y s& cho ta biét ligu phirong sai clia sai s6 c6 thay déi hay khong?

Néu d6 rong cia do thi ting hoac giam khi );, tAng thi phuong sai khéng

phai la hang sb. Theo do thi hinh 4.1 thi kha nang phwong sai ciia sai 56 bi thay
ddi 1a c6 thé xay ra.
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_*<>v

AN

Hinh 4.1

4.3.3. Kiém dinh Park
- Park di hinh thitc hod phuong phép dd thi rang 0',2 1 ham s nao dé
cla bién Z, :
ol =0z (4.31)
véi Z,c6 thé 1a :
+) Bién doc 1ap néu d6 1a ham hdi quy hai bién:
o' =a?Xle’ Vi y 12 sai 56
+) Trudng hgp ham hdi quy bdi thi ¢ thé 1ay cr,2 13 mdt ham cda mot bién

ddc 1ap ndo do, nhung dé thng quat, ta ldy d6 14 mdt hiam phy thude vao ¥, véi

Y la ude lugng ctia Y.
ol =a’Y’e’
- Park d& nghi sir dung é,. thay cho & va uéc lugng hoi quy sau:
In flz =lnc’+bInZ +y, (4.32)
Pit a=Inc’ thi (3.34) trd thanh:
InE=a+bnZ +y, (4.33)

Nhir vay dé thuc hién kiém dinh Park ta lam cac buéc sau:
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1. Thuc hién wéc lwgng cac hé s6 cho moé hinh hdi quy dé tim ra phuong
trinh hdi quy thye nghiém.

2. Thu dugc sai s6 sau @6 dem binh phuong va ldy in.

3. Tuy tirng loai md hinh héi quy 14 hai bién hay hdi quy bdi ma ta dem
ude fugng md hinh (4.33).

4, Kiém dinh gia thuyét Hy: a = 0 nghia la khong ¢6 hién tugng phirong sai
cua sai sb thay d6i. Péi thuyét H,: a = 0. tirc 1a phrong sai cia sai sé bj thay
doi.

Vi du 4.7 : Xét tiép vi dy 3.1 trong chuong 3. Theo vi du niy mé hinh dua
ra |2 mo hinh hoi quy bdi, vdy nén ta s& xét kiém dinh Park voi Z, =7 .

(4.33) lic nay trd thanh:

lnf,2:a+b1n)},+y, =Y=a+bX+y, (4.34)

Dua vao ¥;& dac6 ta lap bang 4.5 dé tinh :

Bang 4.5

| - ” > £2
I Vi Y, é’, iny, Iné
t 127 124,9666 2,033 4,8280 1,4190
2 149 127,2659 1,734 4,9922 1,1009
3 106 108,4382 -2,438 4,686 1,7824
4 163 168,5537 -5,554 51272 3,4290
5 102 103,1741 -1,174 4,6364 0,3208
6 180 178,3238 1,676 5,1836 1,0328
7 161 161,5420 -0,542 5,085 -1,2298
8 128 129,4733 -1,473 4,8635 0,7746
9 (39 131,979 7,021 4,8826 3,8978
10 144 147,0132 -3,013 4,9906 2,2059
11 159 154,0249 4,975 5,0371 3,2089
12 138 141,2437 -3,244 4,9505 2,3536
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]

Z(in jz,)zilnf,z -—iln j/,iln yIn 5,2
=1 =] 1=\ 1=}
ny (ny)y - Ingy
=] =1

_292,9824.20,3007 - 59,2629.100,4903
12.292,9824 — 59,2629

nf:ln 42’2 Iny, —illn éziln ¥,

l;= 1=t

a=

= =2,055

ny (InpyY - lng,y

=] =1
~12,100,4903 - 20,3007.59,2629
12.202,9824 — 59,2629

~0,7597

Vay phirong trinh hdi quy thue nghiém nhu sau: Y ==2,055+0,7597X

Ta sé kiém dinh xem thuc su a cé tham gta vao phuong trinh (4.34) hay
khong? Dé tién tinh toan, ta 1ap bang 4.6.

Bing 4.6
R —

iy Y & mY, | W& | mé 7,

1 127 | 124,9666 | 2,033 4,8280 1,4190 | 1,6128 | -0,1938
2 149 | 127,2659 | 1,734 4,9922 1,1009 | 1,7376 | -0,6367
3 106 | 108,4382 | -2,438 4,686 1,7824 | 1,5049 | 0,2775
4 163 | 168,5537 | -5,554 | 5,1272 | 3,4290 | 1,8404 | 1,5886
5 102 | 103,1741 [ -1,174 | 4,6364 | 0,3208 | 1,4623 | -1,1415
6 180 | 178,3238 | 1,676 5,1836 1,0328 1,883 | -0,8502
7 161 | 161,5420 | -0,542 5,085 -1,2298 | 1,8081 | -3,0397
8 128 | 129,4733 | -1,473 | 4,8635 | 0,7746 | 1,6400 | -0,8654
9 139 131,979 | 7,021 48826 | 3,8978 | 1,6543 | 2,2435
10 144 | 147,0132 | -3,013 | 4,9906 | 2,2059 | 1,7364 | 0,4695
11 159 | 154,0249 | 4,975 ‘ 5,0371 3,2089 | 1,7717 | 1,4372
12 138 | 141,2437 | -3,244 | 4,9505 | 2,3536 | 1,7059 | 0,6477

Ap dung céng thirc (3.20) trong chuong 3 ta cé:
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2.0n 3’ 202,9824
D(a) 0-'2 -"'i'—'—'—" 2$2786m = 100‘5529
nZ(lny,) -(Zlny. e ‘
1=
=> D(4) =13,437
Dib)=— — =226 550 9821:12 59.2620 200!
ny (ny) -Q Iny,) e ’
=\ 1=
=> | D(6)) =2,7194
g =8 2205 51609, b _ 0757 _ 2904
[Day 13,437 \/D(b) 2,7194
Theo ménh d& 3.4 & chuong 3 néu chon @ = 0,05 thi '"‘*"[2(: )]

ciia phin bd Student véi n-k-1 bac ty do.Tra bang

phan vi trén mirc
2(k +1)

0,05 0,05 0,05 .
Student 1 | ——"-|x2,76 => |t.|<t,| ——— |1 ;| <t,] ———— | = Cha
naen '°(2(1+1)] el < “’[2(1+1)] 4] < ‘°[2(|+1)] ap

nhan Hy = Khong ¢6 hién tugng phuong sai cia sai s bj thay déi.

4.3.4. Kiém dinh Goldfeld-Quandt

Ta néi o’ cé lién quan duong véi mét trong cac bién ctia mé hinh hdi quy

ol =c’X] (4.35)
Vi X, 12 mot bién ddc 1dp coa md hinh hdi quy tuyén tinh ¢d dién
Khi phuong sai cia sai sé thay ddi o7 ¢é lién quan duong véi mot trong
céc bién giai thich trong ham hdi quy thi ta cé thé 4p dung kiém dinh ndy.
Thu tue kiém dinh cia Goldfeld-Quandt gém cac budc nhy sau:

Budc 1: Sip xép cac quan sat theo thir ty ting din clia mot bién X;
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Buédce 2: Bo ¢ quan sat & giita theo cach sau:
+) ¢ = 4 néu ¢& miu khoang n = 30,
+) ¢ =10 néu c& miu khoing 1 = 60,
va chia sb quan sat con lai thanh hai nhom, trong d6 mbi nhém cé (n - )2
quan sat.

Buée 3: Sir dung phuong phap BPCT dé udc lugng cic tham sb cla cac
ham héi quy ddi v&i (n — ¢)/2 quan sat ddu va cudi. Sau khi udc hrong, ta s& thy
duge cac phan du tvong ang voi hai mé hinh hoi quy d6.

Goi téng binh phuong céc sai s6 ciia md hinh co gia tri bién doc lap nho
hon va 1ém hon lan lrot la: RSS1; RSS2, Bac tr do tuong ing clia chiing déu 13
(n—c—2k)/2.

Budc 4: Tinh thong ké F _ RSS2

RSS)

Néu didu kién bién nhiu cia mé hinh hdi quy tuyén tinh ban diu cé phin
phdi chudn va phuong sai ctia n6 1a khong ddi. Khi d6 F ¢6 phan phéi Fisher
voi bac cha tir va mau déu bing (n — ¢ — 2k)/2

Ta dua ra quy tic kiém dinh nhu sau:

Gia thuyét Hy: Phuong sai clia sai sb 1a khong dbi 67 = const.

Poi thuyét H,: Phuong sai cia sai s 1a thay ddi.

4.3.5. Kiém dinh Breusch — Pagan - Godfrey (BPG)

Phén 4.3.4 ta da xét kiém dinh Gold - Quandt khéng chi phy thude vao sb
cac gia tri bj bé di ma con phy thude vao bién ddc 1ap nio duge ldy ra dé sip
xép cac gia tri cho kiém dinh. Kiém dinh BGP sé& khic phuc duge nhuge diém
nay.

Ta s& xét mé hinh hdi quy tuyén tinh ¢ dién sau:

Y=0,+6X,+...+6,X, +¢& (4.36)

Gia sir & quan sat th i (i = 1, 2, .., n) duvgc m6 ta nhu ham cla bién phi
ngdu nhién Z, Z, & day 14 cac bién X, (12 mot s6 bién hay tat ca cac bién) c6 anh
hwéng dén o2. Ham cia o’ c6 dang :

Tl = (2,235 2p)

Ham f{z) c¢6 dang ham tuyén tinh hoc 13 ham loga. P3c biét ta gia thiét
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ol=a,v+a, 2, +a,Z,,.+a,Z, (4.37)
Tir (4.37) ta thdy ring néu a =a,=..=q, thi ol = (hing sb). Nh&
vao dac diém nay ma co thé dua ra kiém dinh
Hy: ay=oy=... = gy tirc 1a phuong sai ¢ sai s6 la khong déi.
Th tuc kiém dinh nhu sau:

Buédce 1: Udce lugng md hinh hdi quy ban déu bing phuong phdp BPCT dé
thu duge cac phén sai sb

Bude 2: Tinh &2 =

£2
Budc 3: Xy dyng bién p, = [

O—_Z
Budc 3: Hai quy p, theo cac bién Z, dudi dang:
p=ay+aZ, vo, 2, +..+a,Z, +, (4.38)
trong d6 7 1 s6 hang ngiu nhién ciia hdi quy (4.38).
Budc 4: Sau khi ude lwgng cho mo hinh (4.38) ta thu

ESS= i (;3, - p)* trong 46 i)! 14 wéc lugng cla p,. Sau d6 xac dinh

1=1
r=LESs (4.39)
2
Kiém dinh nay gia thiét cic nhifu (sai s6) c6 phin phdi chudn va khi kich
thirde mau » ting 1én vé han thi 7 = z: oy Nén néu trong qué trinh tinh todn ta
tinh dugc r ma thiy ring 7 >):(2m_l)thi ta bac bo H,, tire 1a bac bo gia thuyét
phurong sai ca sai s6 12 khong doi.
Vi du 4.8. Cho bd s6 liéu sau day:
X,: Kinh nghiém cong tac (s5 nim c6 viée 1am dly du).
X;: sb nam duge dao tao.
Y: Thu nhép trung binh trén mét gio.
Bd sb liéu cho duéi dang bang 4.7.
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Bing 4.7

i X, X Y i X | X Y i Xi X Y

1 0 60 | 471 | 18 | 180 | O | 5,06 [ 35 | 34,0 2,0 | 9,98
2 1,0 | 3,0 [ 3,60 ] 19 | 19,0 |6,0|13,69]| 36 | 37,0 6,0 [27,73
3120 0 | 43720 (21,0 O | 801 | 37 |37,0| O | 506
4 (20 | 40 | 464 21 21,0 2,0(17,13]| 38 | 37,0 1,0 | 4,36
S 130 | 1,0 |327] 22 |230|1,0| 7,75 | 39 |38,0| 7,0 [23,96
6 | 5.0 0 426 23 | 24,0 | O 6,2 | 40 | 38,0 | 4,0 (30,77
7| 6.0 70 | 6,14 | 24 | 24,0 | 5,0 |17,72] 4t [ 390 | O |20,68
8 | 7,0 | 50 | 6,74 | 25 | 24,0 |3,0 | 8,80 | 42 | 40,0 | 2,0 |50,90
9 | 80 0 6,11 ] 26 | 25,0 (2,0 | 12,8 | 43 | 42,0 | 3,0 | 3,96
10| 80 | 2,0 | 553 | 27 |250| O 52 1 44 420 O 7,58
11| 80 | 6,0 | 553 | 28 | 27,0 | 4,0 | 812 | 45 | 43,0 | 4,0 | 6,18
12| 10,0 | 1,0 | 536 | 29 | 28,0 | 7,0 | 17,54 | 46 | 44,0 | 3,0 | 43,25
13| 11,0 7,0 | 8,73 | 30 | 28,0 | 4,0 | 22,52 | 47 | 44,0 | 1,0 | 32,04
14 | 13,0 0 5,851 31 (30,0 3,0 5,47 48 [450]| 0 | 3,35
[5 15,0 0 6,88 | 32 | 31,0 | 1,0 | 13,67] 49 | 45,0 | 2,0 | 18,35
16 | 150 2,0 | 7,17 | 33 | 32,0 O | 484 | SO |46,0| O | 4,95
171150 7,0 | 10,8 | 34 | 34,0 | 5,0 | 38,52

Udc lugng bang phuong phap BPCT ta thu duge phuong trinh thyc nghiém
nhtr sau: ¥ =-1,5971+0,40979.X, +1,4609.X, (*)

Ta dua ra kiém dinh chung sau diy véi a = 0,05

Hy: Phuong sai cia sai sé 13 khong d4i.

H,: Phuong sai cia sai sb 14 thay ddi.

+) Kiém dinh Goldfeld-Quandt

Ta thay rang bién X, dugc sap xép theo thir tu ting dan. O day co tit ca 50
quan sét, ta s& bo di ¢ = 10 quan sit & giita tir miu tha 21 dén mau 30. Tir 46 ta
cd hai miu cé kich thudc bing nhau cé 20 quan sat. Ta dem uéc lugng bing
phurong phap BPCT dé thu dugc cac phuong trinh udc lugng tuong (mg.

Mau 1: Tir quan sat thir 1 dén 20

- 20
P =2,1528+0,30129X, +0,47597X,; ¥ £ =26,8225

i=1

M3Au 2: Tir quan sat thir 30 dén 50
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A 0 .
Y% =-7,7849 + 0,47968.X, +3,1414X,; ¥ £’ =3363,0

Tinh thong ké

5 EX ((n—c—2k)/2)
F=l=30

20 .

Y E((n-c-2k)/2)

=1

Tra bang Fisher véi a = 0,05, Bac coa tr va mau déu bi'ing (n—c~-2k2=
17. Ta ¢é Fur. 17, 005) = 2,3 = F > F37.17. 005). Bdc bd Hy va dua ra két luan:
Phuong sai cta sai s6 12 thay déi.

+) Kiém dinh BPG

Tir mé hinh (*) dd udc luong, ta tinh droc cac sai s6 va tinh duge

50 .
252 3975,8
Zf =39758=>4 ==L =722 -79 516.
n 50

=1

Qi |*1\1N.

Sau d6 tinh céc p, theo cong thirc sau: p, =2 . Trén co s& d6 c6 mé hinh

D, =a,+ax, +a,x, +y,(**)
Udc luong md hinh (**) bing phuong phap BPCT ta thu dugc phuong
trinh wéc luong nhu sau: p, = 1,6151 - 6,1645.X; — 0,032X,
A Y

ESS=)(,~ 7)* = 48.986; 7= ESS = 24,493
i=1

Tra bang ¥ v&i mic y nghia a = 0,05 va bictwy do la k — 1 =2 ¢cb

2

)50'0“~599 = >y

0,05:2 = Bac bo H,, tirc 1a & ddy c6 hién tugng phuong

. . [ 4 X
sai clia sai sO thay doi.
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CHUONG 5
QUY HOACH TRUC GIAO

Duya trén phuong phap BPCT, chi khéc 1a cha dgng b tri ma tran X, do dé
cac két qua ciia phuong phap BPCT déu ap dung duge cho Quy hoach tric giao
{QHTG). Dya vao cac dinh nghia cua phuong phap BPCT, ta suy ra cac tinh
chat cia QHTG, ddng thdi s& thdy rd vu diém cia phuong phap nay so vai
phuong phap BPCT.

§1. QUY HOACH TRUC GIAO VA TiNH CHAT

1.1. Mé diu

Xét md hinh 5.1

X1

=

—

K

Hinh 5.1

Lam r thi nghiém dé do 7, ta duge bang 5.1 nhu sau:

Bing 5.1
NO X1 Xz Xk Y
1 X1t X12 Xk B4
2 X3 X2 X2k »
n Xp2 Xn2 Xnk Wn
Gia thiét:

Y=6+6Xi+6X+ ..
{~N (0.0

+OX+ &

Y=EY =6+ 6X,+ 6%, + ... + X,
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trong d6 6;; j = 0, ..., k 1a cac hé s6 chua biét.
Bang phuong phap BPCT, ta uéc lugng dugce:
O=(X"x)'xTy

trong d6:
Y [T %y xp -« xy
v 22| xs|l R
[)’n LoXy Xy o X

Tinh dirgc cac hé sb hdi quy, thay vio phuong trinh (5.3) ta duoc

}A’zéo +é,X, +...+éka

Phuong trinh (5.5) chinh 1a phuong trinh hdi quy thirc nghiém.

Bay gid ta xét van dé lidu c6 thé bd tri cac thi nghiém sao cho:

+ S4 thi nghiém it.
+ Tinh toan gon.

+ Bao dam mirc d6 chinh xac.

1.2. Dinh nghia QHTG

QHTG la quy hoach b tri cac thi nghi¢m sao cho ma trin:

T ox X5 o Xy

I x X X
21 22 e Xy

X=, . . ;
1 Xnt  Xpa e Xk

Cé tinh chat: ¥ XiX;; =0

m=|
Trong d6 i: chi s6 ciia thi nghiém.

m, j: chi sb bién mj=01, .,k

Khim=0thixg=1voi Vi=1,2,..., n vay nén tir (5.6) ta suy ra

T x, = 0:¥i=0

r=1

(5.9

(5.5)

(5.6)

(5.7)

Y nghia (5.6): Tich vd huéng cia hai vector c6t bat ky bing 0. P6 chinh 2

tinh chit trye giao.
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Y nghia (5.7): Tong cac phin tir trong mot ¢t bat ky (trir cot 0) déu bang 0
1.3. Tinh chit cia QHTG

Tinh chdt I: Cong thire tinh 8, don gian:

Theo ménh dé 3.1 trong chuong 3 thi : éz(XTX) X'Y

] 1 1
X Xy xy (T X %2 - Xy - X1
x| oo T Xy, Xy o X o Xy
X Xym e X, (11
1 Xni Xp2 o xnj e X
X Xop o X
=C:(ij)(k+1xk+|>
n
Z Xipm Xij =0, j=m
2
Gy 0
C?
Ky hi¢u C? = Zx =>Xx"x= ! =C
2
0 Cy
Lz 0
Gy
1
T 1y -1 3
(X' XYy '=C"= G
0 1
Ci
/' n \
ZJ’i
=1
1 1 1Y » 2":
T X X2 e Xy [ Y2 Ia
X Y= ? = i=1 '

Xr X2k o X A Vn

n
lekyi
i=1 ' Vi
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Lz 0 Zyl
CO =1
- >
5 T vy, vT Xi1 Yy
6=X" Xy (X'r)= C} oo
1
0 - n
2
Cl( leltyl

Zzyl Zlyr

0 1=]
J 2 nyyn j=1,2,...,k
J =l
Tinh chat 2
"’E(é)):e,;j:O,l,...,k

= é] 1a vdc lugng khong chéch cia 6,

2
- . -1 ot
+) DB)=c{(x’ X)}ﬂ =7 =0 bk

J
— Phuong sai cia éJ cang bé néu o bé. Va nguoc lai.
+) cov(éj,ém) =0; j=m
= él,ém la khéong tuong quan vdi nhau.
Tinh chat nay cé lgi khi ting bic cia da thirc
Tinh chadt 3:
) EQ)=7,
=> y, la udc lugng trang caa y,

+) D)=’ {(XC"' XY = 22

= Ta ¢6 thé tinh dugc phuong sai clia j},

Xpky

+) cov(jil,,j)q):o-2 {(XC‘IXT)}M =o-2j=0 C}2

(5.8)

(5.9)

(5.10)

(5.11)

(5.12)

(5.13)

(5.14)
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= Ta s& thiy duoc tinh tuong quan clia VoD,

— 0
Cs
I x, x Xy, Xk 1 1 1
Yo'yl = Y *n Xy, X2k c? X X
< - |
I x, x, Xy Xk ( X X
0 F
k
X X Xk
2 2 2 2
C, ¢ G C, 1 | 1
_ 1 Xy X3 X | ¥ *n X
- 2 2 2 2
G ¢ G G,
Uoxa X Yoo NEie Xae o Xk
) 2 2 2
G G G G,
Koyl k X
PR Y
2 2 2
4=0 CJ J= C) J= C}
k oyl k
IR N
- 2 2 2
| s=0 C/ =0 C,/ J=0 C/
kEox o x k ox x k x?
P P >
2 2
C C? C

Nhan xét: Néu C, = const thi C; =k

Z Xy Xy

D(3,) ——qu,cov(yp,yq

4=0

02 k
D(ﬁ,):T[xfo +2xu]=——-(l+p, )

2 2

Pl =X+ xy k. .+ x% 1a binh phuong khoang céch tir gbc toa d¢ dén diém

thi nghiém / dugc minh hoa trén hinh 5.2.

Vay néu C,= const thi phirong sai cia i, j chi phu thude vao khoang cach tir
gdc toa d6 dén diém thir i. Ngudi ta nghién ciru thi nghiém dé Cf = const .
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Hinh 5.2

§2. QUY HOACH TRUC GIAO CAP MOT
2.1. Pinh nghia

QHTG cép mot 1a mot cach bd tri thi nghiém sao cho quy hoach 12 QHTG

va c6 thém tinh chat:

Cr=Yxl=m  j=0l..k (5.15)

=1
Tc 12 tdng binh phuong cic phin tir cita mot cot ding bing s6 thi nghiém
2.2. Tinh chit
Tir céc tinh chét ciia QHTG ta suy ra cac tinh chat cia QRTG cip 1 sau:
Tinh chat 1:

- 1 n
0} =;vayr
1'='” (5.16)
g, =—
0 n;y'
Tinh chdt 2:
E)=9,
Dé, L (5.17)
n
cov(éj,ém)zO

Ta thiy ring: so thi nghiém cang 1n thi phuong sai cang nhd,
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Tinh chat 3:
Ey, =Y,

2 k 2 k 2
D(Y="-Y %2 :U—[HZx,jJ:i'—(de); i=1,2,..n
b J=0 n =1 n
Trong dé: d, la khoang cich tir gde toa do dén diém thi nghiém thir i, Khi

quay vé gdc toa d6 thi phuong sai nay khong ddi, 14 tinh chit quay duoc.

Y nghia: y, phan tan déu vadi Vi
2.3. Ma trin X cia QHTG cip mjt

- Khi k=2, ta cd mo hinh ¢6 3 bién : ¥ =4, + 6 X, +6,X,

1 -1 -1
1 +1 -1
X= n=2"=4
1 -1 +I
1 +1 +1

G diy dé tranh nham 13n, ta viét + thay cho 1.

- Khi £=3; ta ¢d md hinh 4 bién nhu sau:

V=6,+6X +6,X,+6,X,

X, X, X, X,

+ - = = 1

+ o+ - - X

+ - + - X,

X=l+ + + -~ Xxx, n=2=8

+ - - + X,

+ o+ -+ XX

+ - + | XX,

+ o+ +  + XXX

- Khi & = 4: md hinh S bién nhur sau:
Y=6,+6,X +6,X,+6,X, +6,X,
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2
>
Re
>
=

1
e
I

XX, X,

X1X2X4
XXX,
X, X, X,
JX1X2X3X4

Se
I

T Tk T T S S S S SN SR SR S
+

+
|
+ + F F o+ o+ o+ o+

+ + o+

+ o+
Vi sb thi nghiém n =2%=16.

2.4. Mi hoa cdc bién (ddi bién)
Theo nhu trén thi cdc phan tir clia ma trdn X a +1; —1. Nhung néi chung,

khoang bién thién clia cic bién ma ta nghién clru khic [—1; +1). Viy lam thé
ndo dé bd tri thi nghiém sao cho X tryrc giao.

Goibiénthyc t€ 12 Z,j=1,2,...,k: Z,<Z, < Z, tathu duge
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Va bang 5.2 ma trén thi nghiém Z

Bing 5.2

N XY x X% .. x|z z oz .. | ¥

L

2.5. Kiém dinh cac két qua

Viéc kiém dinh cdc gia thiét thong ké hoan toan gidng nhu da trinh bay
trong chuong 3. Qua trinh kiém dinh bao gbm:
2.5.1. Kiém dinh D¢ = o

Vi khéng biét o nén ta ding phuong sai tai sinh dé wéc lugng o”. Néu
khong c6 didu kién 1am nhiéu thi nghiém tai mbi diém ta c6 thé tinh &2 nhu
sau:

Lam n, thi nghiém & tdm tie lJa x; =x;, = ... = 0, do d6 duge y(',,yg,...,y(’,’”

] 1y , _
(Vo = ¥)
no—l; v

2 _
8=

Yo =n~logyé
Bacturdolang— 1.
2.5.2. Kiém tra cdc hé so hdi quy c6 bang khong hay khéng
Chi y ring khi cé § = 0, nghia 14 x, khong thyc sir anh hudng truc tiép dén y
thi x, co thé loai bo.

Trong truong hop chung, phai lam lai véi mé hinh méi (khéng ¢6 x; tham
gia). Nhung trong QHTG ta da biét cov(é,,6,)=0, tic 1a & day 6,6, khong

tuong quan nén khong phai lam lai thi nghiém va khdng phai tinh cac é/ +0da
co.
2.5.3.Kiém dinh su phit hop cia phiwong trinh héi quy

O day c¢6 thé ding phuong sai tai sinh SIZS bing cach lam m thi nghiém,

nhung ciing ¢ thé chi lam n, thi nghiém & tam.
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Vidu 5.1: Tim quan hé gitra Y va Z,, Z,, Z;
0,008 <2, <0,1
0,03<Z,<0,3
19<Z,< 84

Ta c6 bang 5.3

Bing 5.3
N° Xo X X, X; Z Z, Zs Y
I + - - - 0,008 0,03 19 13,9
2 + + - - 0,1 0,03 19 18,5
3 + - + - 0,008 0,3 19 2
4 + + + - 0,1 0,3 19 3
5 + - - + 0,008 0,03 84 16
6 + + - + 0,1 0,03 84 18,5
7 + - + + 0,008 0,3 84 9
8 +. + + 0,1 0,3 84 12

Gia sit m6 hinh tuyén tinh m3u ¥ =6, +9,X, +6,X, + 8, X,
*) Tinh cac hé sb éj;j =0,1,2,3 trong mé hinh thyc nghiém
Y= 90 + élX, + 0‘2)(2 + 93X3

&,

X | —

>y, =%(l3,9+18,5+2+3+16+18,5+9+12)=1|,613

=]

n

D x,y,=1,388

i=x]

»

1f

S| =

1
é —lZ":x =-5,112
2 ns 2V *

6, = —:;Zxdy,- =2,262
=1

Viy ta c6 md hinh hdi quy thuc nghi¢m:

Y=11,613+1,388X, -5,112X, +2,262X,

107



*) Kiém dinh 8, = 0 véi diéu kién da lam 3 thi nghiém & tam la:
w=11 Ly =113  ,y; =108
= ¥, =%(1 LI+11,3+10,8)=11,066

=5 :3—1—1[(1 1,1-11,066)> + (11,3 -11,066)* +(10,8-11,066)2]
11,067

=0,063
2 2 el Sy
=:>.S‘é) =3, {C }))’Sé} “\/7—0,089
Tinh Ié :-I_:
/] séj
L L T R TN P V!
% 0,089 4 0,089
‘s =15‘—1-1—2:—57,460 g = 2262_25 428
% 0,089 % 0,089

Chon o = 0,05 bic tr do la np — 1 = 2. Tra bang Student ta dugc £, = 2,92.
Vi|t; | > 1, nén bic bd gia thiét H, va két luan céc hé sb déu c6 nghia.

=> Phuong trinh hdi quy thue nghiém cé dang:

Y=11,613+1,388X, -5,112.X, +2,262.X,

*) Kiém dinh sy phi hop ciia mé hinh:

Sau khi xay dung duqc mé hinh, ta di tinh cic phuong sai du:

“ (k 1)2( y '26_74_8—6‘695
ﬁ~ijl— 6,695 _ 106,27
s2 0,063

Chon a = 0,05, bic ctia tir s& ta n — (k + 1) = 4; bic cia miu la ny— 1 =2,
Tra bang Fisher ta ¢6 duge F 5405 =19,2 = F> Fi005 =19,2. Viy nén bac

bo gia thiét H,, tirc 13 khdng chap nhan mé hinh. Piéu nay sé& dugc giai quyét
trong phan sau.
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2.6. Mot 86 mé hinh mé réng tir QHTG cip mdjt
2,6.1. Mb hinh 1
QHTG cip mdt c6 thé xac dinh duoc cac hé sb cia phuong trinh hdi quy
k
dang Y = ZQJX].
=0

Néu kiém dinh khong phis hop, ta c6 thé gia thiét mé hinh ¢6 dang bac hai
khong hoan chinh.
Y=6,+6X,+6,X, +6,X X,

k k
Trudng hop téng quét: ¥ = ZQJXJ + Z 6,X.X,
J=0 1, 4=0
Khi d6 bing cich dit X = Xi.Xz ta duge: ¥ =6, +8.X, +6,X, +6,X;. Ta
s& duge ¥=6, +6.X, +6,X, +,X,.

Khi d6 ma trin quy hoach cé dang nhu bang 5.4

Bang 5.4
n Xo X[ X2 X3 = XIXZ
1 + - - +
2 + + - -
3 + - + -
4 + + - +

2.6.2. M hinh 2
Mb hinh dang: ¥ =g, +a, X' +a,X*..+a, X"
V6i md hinh niy bing cich dit bién méi X, = X, X, =X?,.., X, = X"ta s&
¢6 mé hinh tuyén tinh nhu sau:
Y=a,+alX, +a,X,..+a,X,
Ding QHTG cip mdt xac dinh cic hé sé. Néu khéng duge ta phai ding
phuong phap BPCT.

2.6.3. M{jt s6 mo hinh khdc
Véi nhitng mé hinh y = f{x) ciing cé thé bién ddi trd thanh tuyén tinh bing
cach dt cac 4n phy hoic dbi bién. Do viy ciing c6 thé dung QHTG cip mét.
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Viée lam d6 khéng phai chi véi md hinh ham mt bién ma ngay ca ddi véi
ham nhiéu bién mi&n 12 diéu kién cho phép, nghia la sau khi d6i bién thi tinh
chét trirc giao cua ma tran X vin duge dam bao.

Néu trudng hop bic 2 khéng hoan chinh va kiém dinh khdng phd hgp niva
thi phai gia thiét mé hinh bac 2 12 hoan chinh.

Y= 60 +Ox, +Oyx, + 92):,x2 + 6]]x2, +6,%)

Y= ZHx +29xx1+2 ; J

1<)

Trong trudéng hop ndy, néu ciing bién dbi nhu trong mé hinh 1 & myc 2.6.1
thi ma tran X khdng con tinh chét trie giao nira. Ta phai tién hanh quy hoach
thi nghiém kiéu khac. O trong db an nay, quy hoach khac nay chinh 14 QHTG
chp hai s& duge xét & phén sau.

§3. QUY HOACH TRUC GIAO CAP HAI
3.1. Khii niém v& QHTG cap hai

QHTG cép hai 14 phuong phap xiy dung quy trinh thi nghiém va xir ly s6
liéu trén mot s6 tidu chi gidng QHTG cép mdt, nhung & day ta s& nhin duge md

hinh hdi quy dang da thirc bic hai di md ta sy phy thude clia ham Y vao cac
thong s6 anh huong X, X, ..., X,

Xét mé hinh bac hai day du
k k
Y=6,+) 8,X;+> 6,XX, +Za X+

J=l 1<) J=1

Véi &~ N(©0,6%); DE~oc?

Pat Y=EY= 90+Z¢9X +Z

1<j

XX +Z¢9 Xt

g

Vin dé dit ra & diy phai quy hoach thi nghiém thé ndo dé dugc ude lugng
md hinh théng k& gin dang tSt nhét.

Nguoi ta dé nghj mdt cach b tri thi nghiém nhu sau goi 1a GHTG cép hai.
Gbm 3 logi thi nghiém:

- Loai 1 (phn co sd): Gém n, = 2k thi nghiém hoan toan giéng nhu QHTG
cAp mét. Yéu ciu d3t ra 13 khi xdy dung phin co s phai dam bao tinh dwge tat
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ca cac hé sb hdi quy tuyén tinh 6, va tuong tac cap do6i 6,. Tac ddng caa chling
khéng bi 1an vao nhau.

- Loai 2 (phan tim): Gém n, (11 > 1) thi nghiém & tdm mién quy hoach. Tai
d6 gia tri ma cua cac thong sé bang khong: X, =0, X, =0, ..., X, = 0 imng véi
z20,70,..7}.

- Loai 3: Gbm n, = 2k thi nghiém b tri trén cac truc toa dd, cich géo toa
d6 mét doan o > 0 sao cho ma trin X tryc giao, tic 1a 1y X =xavsij=0,]1,
2, ...,k

= Téng sb thi nghiém n = 2% + o + 2k. D& @3 nham 13n v&i sb bién ta s&
ky hidu chi sb thi nghiém 1A u, u=1,2, ... n.

Trong QHTG cép hai, ta s& xét cac van dé:

- Xay duyng ma tran X

- Tim c4c hé sé md hinh

- Kiém dinh cac két qua
3.2. Cic van dé can lam trong vi¢e Xy dung QHTG cip hai
3.2.1. Xdy dung ma trin X

Ta xét mod hinh bac k= 2 (khi k> 2 cach lam trong ty)

Y =6, +6X,+6,X, +6,X, X, +6, X} +6,X;

Véi &~(0,0%); D=0

Lic nay: my = 2*=4; ng = |; n, = 2k. Ma tréan X cé dang:

X, X, X, XX, X} X7\
+ - - + + o+
+ + - - + o+ > gy =22
+ -+ - + +

x=| ¥ 7 + + o+ |
+ 0 0 0 0 0|} mei
+ a O 0 a* 0| Y
+ —a 0 0 a* 0
+ 0 a 0 0 | p ™4
\+, 0 -a O 0 o
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Néu ta chon a va hai cot Xz,)('z2 khong khéo thi ma trdn khdng co tinh

chat true giao vi:
dxx 20 j=12) xlx, 20 i)
us=l| ! u=I t
Pé giai quyét kho khan dé ta 1am bién ddi sau:
2 el T _y2 g =
X; - X, voi XJ—XJ -4,j=0,1,2, .,k

Ma trin X s& nhu sau:

X, X, X, XX, Xl-4 X:-2
O + 1-4 1-2
+ o+ = - 1-2 1-4
+ -+ - 1-2 1-A
X< + o+ o+ + 1-4 1-4
+ 0 O 0 -A A
+ a 0 0 a'-2 -2
+ —-a 0 0 at-1 -A
+ 0 a O -A  a*-2
+ 0 -« 0 -A a’-A

Khi quan sat ma trdn X ta thiy phai lap diéu kién tryc giao cho ting cap
mdét. Do tinh chat dic biét cia ma tran X nén thuc chit chi ¢in ¢6 hai didu kién
danh cho truong hop tdng quat:

+) Diéu kién k cdt cudi cua X phai tryc giao véi céc cft dau:

28 4222 - (2" + 2k +n)A=0
2 422 2'+20°
st ,l = i =
2% + 2k +n, n

(5.18)

> X =X ~l(2* +2a?) véi moi k
n

+) Dieu kién 1a k cot cudi trirc giao vai nhau:

= a ={yVn.2? =21 cho moi k (5.19)

Bay gio thir lai vdi £ =2

a=\o.2r? — 2 = yJ9-2=3-2=1
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XX, =X} —%(22 +2x1)=X] —%

Xét X thdy X! bang nhau trong 4 dong dau:

u=1,2,3,4 x =l1-2=1
: 3 3
u=>5 Jc,"=0—z=—3
' 3 3
u=6,7 «x, =1-2=1
3 3
2 2

Tuong ty véi le . Bay gid ta sé thu duge ma trdn X nhu sau:

Xo X X, XX, X X,
+ - + /3 1/3
+ + - - /3 1/3
+ - 4+ - 173 1/3
+ + o+ + /73 1/3
X =
+ 0 0 0 -2/3 -2/3
+ 1 0 0 /3 =2/3
+ -1 0 0 /3 =2/3
+ 0 1 0 -2/3 1/3
+ 0 =1 0 -2/3 1/3 }

Ma trdn nay c6 tinh tryc giao.

Bang bb tri thi nghiém dugce néu trong bang 5.5.

Bing 5.5

N° Xo X X, X\Xs X, X, Z

Z

T 50
ZJ_ZJ

Ta van ding céng thirc ma hoa nhur sau: X, =
J

113




- Khi j=1,2" két qua nhu cil, j € n, thiZ, -2
- Khi j=1,2k d6i véi X, =%-1 ciing c6 tuong tv X,=x~1 hay
z =2

! !

- KhiX,=0thi Z,=2)
3.2.2. Tinh todn vi kiém dinh

Ding cdng thirc cii nhung phai chii y dén sur thay ddi trong ma tran X. Két
hop véi didu kién (5.18), (5.19) ta din dén sy thay ddi trong c4ch tinh:

N 0
2F 4247
2% L 202
C=X"X= z
2k
2at
0 2at
1
— 0
N
1
2f +2a
|
2% 4208
1
=>C' =X XY = 2
1
2*
1
2at
1
0
2ot
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Dé dang ta nhén thdy:

Zx,i =2" +2a? Z(xu,xu,) =2* i(x,'q Y =2a’
w=1 u=1

u=|

+) Tién hanh nhr trong (5.16), ta dugc cdc cdng thirc udc lugng cho cac hé
s6 hdi quy:
» 1 n zxu/yu
% :;Zyu;ej = u=]r|
u=l 2
PN

u=1

i (xm uj )yu

Q. =¥l v5isb hang chéo.

ij
Z (xm uj

véi sb hang bac nhat j=14%

ﬁ
M=
L

uiyu
==L véis6 hang bic hai.
( r N2

1
1l

v/

M=

1

_
1}

+) Dé kiém dinh Dé =o? vin dung phuong sai tai sinh theo cac nghiém &
tadm

+) Dé kiém dinh cac hé sb hdi quy cé bing 0 hay khéng, thi phai tinh cac
phuong sai D(éj) =g’ {C"}y_

2 2
2 _ S 2 _ Sis
§, =— S. =
0[) 0 "

n ! 2
quj
u=1

2 2
S2 Sis SZ . Sis
a § ~— n

D ACER EDYCAY

+) D& kiém dinh sy phii hop ctia mo hinh tién hanh so sanh hai phuong sai
S;‘: va Sgu nhu cli voi Sju duge tinh nhu trong QHTG cép mot.
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I n
2 x
Sdu = —_—_z(yl _yl)2

n—(k'+1)3
trong d6 &* chinh 1a sb bién con lai cia mé hinh thyc nghiém di dugc kiém
dinh Y.
3.3.ViduS5.2:
Tiép tuc tim mbi quan hé cta Y va Z,, Z, Z, & vi du 5.1
0,008 < Z,<0,1
0,03 <Z,<03
19<Z,<84
Trong vi dy trén d3 tim ra md hinh tuyén tinh bac 1 cho bai toan, nhung
sau khi kiém djnh thiy mé hinh khéng phi hop. Vi viy phai tiép tyc ding
QHTG cap hai dé xay dyng mé hinh phi hep hon.
+) Mi hoa va lap ma tran thi nghi¢m
Ta gia st m6 hinh tuin theo dang sau:

k] 3 k)
Y=6,+Y.0X+)8,XX +Y0,X
=1 7=1

J=!
<)

Pé 13p ma tran thyc nghiém, trréc tién ta phai chuyén Z, sang X, bing cach
mé hoa theo cong thiurc
40z
s AZJ
Sau do lap bang thi nghiém diy di. S8 thi nghiém véi k=3
n=ng+nm+m=2"+4+23=18, vi no =4 1a s6 thi nghiém tai tim

o =\Jn2k? — o+ =J 182" ~22 =1,414

! 2 1 k 2 2 2
XJ-=XJ —;(2 +2a )=Xj —5

Gidtricua Z; Xp, X, ; j=1, 2,3 vad Y duge cho trong bang 5.6 sau:
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Bang 5.6

N X% x| e [ il Jlz |z Y

l + - - - 0,008 0,03 19 13,9
2 + + - - 0,1 0,03 19 18,5
3 + - + - 0,008 0,3 19 2

4 + + + - 0,1 0.3 19 3

5 + R - + | 0,008 0,03 84 16

6 + + - + | 0,1 0,03 84 18,5
7 + - + + 0,008 0.3 84 9

8 + + + + | 0,1 0,3 84 12

Sau khi dbi bién ta tinh toan va lap bang 5.7

Bang 5.7

NI XN |[X XN X5 (XXX 00 Xy | Xy | Xs| Y
I T T + |+ |13 | v3 |13 ]139
2 0+ L+ =] = - - |+ w3 313185
30+ | - | x| -] - + | - 3|13 2
4 |+ |+ |+ -] + - | - w3313 3

51+ - =1+ + - -t w313 16
6 + + - + - + - 1/3 1/3 173 | 18,5
7+ =]+ +] - - |+ | Bl |lws] 9
8§ | + | + [+ |+ | + + |+ s3]
9 |+ 0] 0| 0| 0 0 0 | -2/3 | =2/3|-2/3]| 10,1
10|+ 0]0] 01| 0 0 0 | 2/3|-2/3|-2/3] 112
m|+fofofo]| o 0 0 | =273 | -2/3|-2/3| 9,9
2| +]0]oflo] o 0 0 | =2/3 | -2/3 |-2/3| 123
B+ |alO0o]0] 0 0 0 | 1,33 | -2/3|-2/3| 15
4| +|-a|0|0] O 0 0 | 1,33 |-2/3|-2/3]| 8
S|+ 0|a|0] O 0 0 | ~2/3| 1,33 |-2/3| 7.5
16|+ | 0]|-a| 0] O 0 0 | -2/3 | 1,33 | -2/3| 158
17|+ 00| a | 0 0 0 | -2/3 | -2/3 | 1,33] 11,5
18|+ 0|0 |-al 0 0 0 [-23]-23[1,33] 5
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+) Ta di wée lrgng cho cac hé sb hdi quy

Dya vio cac cdng thirc & muc 3.3 ta tinh toan dé udc lugng cac hé sb hdi
quy. Gia tri tinh todn clia chiing nhu sau:

~

6,=11,067 6, =1,75 6, = -4386 6, =2.274
b, =-0388  §,=-0013 6, = 1,737
6,,= 0,763 6,, = 0,838 b,, = 0,862

+) Kiém dinh D¢& =0

Dung 4 thi nghiém & tdm, vdi cac thi nghiém & tim da cho nhu trong bang
hinh 5.8. Ciing trong bang nay ta sé tinh gia trj trung binh cho céc gia tri ¢ tdm.

Bing 5.8
"o ¥, Gia tri Yo
1 y(') 10,1
2 7 11,2
; 10,875
3 W 9,9
4 e 12,3
Phuong sai tai sinh
My
Sy = 2= %) =1,229
n, - 145
+} Kiém dinh cac hé b
2
, 1
o= b2 40685 =0,261
° n 18 %
2 =S 2129 5imass, 20,32
g./ - b 12 0-}
y
u=|
2
1,2
s; —— S -2 29=0’153=>50 :0’392
Y b 4

u=|
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2
go=— S 1B o530 20392

a n
47 3 8 y
PACH!
u=1

Cac thong ké tinh toan nhu sau:

t; = 42,349 t; = 5,468 1,==13,706 1, =7,106
15 == 0,989 t; =-0,032 t;, = 4,431
15 = 1,946 15 = 2,137 f; =-22

g3l

Vi mirc y nghia @ = 0,05, béc tr do n, — 1 = 3. Tra bang phin vj Student

ta ¢b t, = 2,353. Ta thay tau, 4, ’tﬂ, s 0 déu nho hon 1, = 2,353, Viy céac hé

sb cia cac bién sau trong mo hinh bang khéng 1a X1 X35 X\.X5; Xlz; X22; Xf
Phuong trinh hoi quy thuc nghiém la:
Y=11,067 + 1,75X, - 4,386X; + 2,274X; + 1,737X:X;
+) Kiém tra su pho hop cia mo hinh:

Ta d&i tinh phuong sai du

42252
s2 = 1 -3 ) = =3,25
(k.H)Z(y. 5y g(y -5
Xét ty sé:
2
A Sd 3,25
=ds - 2207 _ 9 644
s2 1,229

Chon a = 0,05. Tra bang phan vj Fisher véi bac ciia tir fa 13, bic cha miu
13 3. Ta co Fi3300s = 8,75 = F < Fi3.3.00s = Chap nhén mé hinh.

Chuyén bién Z, véi Z, = X,.AZ, + 2,

Y =14,135 + 38,0432, — 52,8872, + 0,005Z; + 0,3962,Z;
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CHUONG 6

AP DUNG MO HINH HOI QUY VAO
PHUGNG PHAP NGOAI SUY BE DU BAO

§1. GIOI THIEU KHAI QUAT VE DU BAO KINH TE
1.1. Sy ra dbi tit yéu cia dir bio

Thuat ngir “dy bio” da dugc biét dén tir ldu, néi 1én thude tinh khéng thé
thiéu cia bd ndo con ngudi d6 1a sy phan anh vugt trude. Su ra doi cia khoa
hgc du bao xuat phat tir nhitng doi hoi thyc t€, thé hién & cac ndi dung:

- Do chiu anh hudng cta cach mang khoa hoc ky thuit;

- Do yéu cau ning cao céng tac hoach dinh;

- Do yéu cau md rong hop tic qude té.

Ngay nay, nhu cAu dy bdo da trd nén hét sire chn thiét & moi linh vye, dic
biét nhitng du bao kinh té da va dang déng gop hiru hidu cho viée quan 1y kinh
te.

1.2. Cac dic diém chung cia cic loai dir bio

Hién nay cé rat nhiéu cac loai dy bio khac nhau dang duge st dung.
Ching khac nhau vé nhiéu khia canh, tuy nhién cd mét vai dic diém nao dé6 12
chung cho tit ca va viéc nhan ra ching 12 quan trong. Dudi diy, ta néu ra cac
dac diém chung do6:

1.2.1, Cac k¥ thuat du bao thudng thira nhan sy giéng nhau duédi cac hé
théng nhan qua da ton tai trong qua khir s& tiép tuc ton tai trong tuong lai.

1.2.2, Céc du béo it khi hoan hao, cic két qua thyc té thudng khic so véi
cdc gia tri dy bao. Khong ai ¢é thé dir bao mét cach chinh xac duge mot sé 1on
cic nhan t lién quan thudmg xuyén tic ddng dén qua trinh dir bao va sy 6 mét
ca yéu to ngau nhién ngan can mdt du bao hoan hao.

1.2.3. Cac dy bio ctta mdt nhém cac muc thudng c6 xu hudng chinh xac

hon cac dur bao clia mdt muc don 1é bai sai s6 du bao trong cdc muc ciia mot
nhém cé thé triét tiéu nhau do ¢6 cac gia tri 4m, duong.
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1.2.4. D$ chinh xac cia dy bao giam di khi khoang thoi gian bao trim bai
cac du bao ting. Néi chung, cac dy bio ngin han thudng cd yéu té khéng chic
chin it hon so vé&i dy bo dai han.

1.3. So 4 dv bio va cac nguyén tic du bio
1.3.1. 8o db dw bdo
Gia sir c6 hé thong S véi trang thai & thoi diém ¢ la:
o(1) = (1), OoAD), -, On(1))-
Nbi dung cia dur bao la cin et vao nhitng thong tin vé qua khir va hién tai

cia ban than hé théng d6, phéi hop v&i nhirng théng tin ciia mbi trirdng ngoai
dé dua ra nhimg phan dodn vé tuong lai ctia hé thbng.

Duwa vao d6 ma ta ¢6 so @6 du bao

~Q(t,=-2), Q(1,-1), Q(1,) O’ (1)+6)

Ut | U (1,+1), U (ty+2)

Hinh 6.1. So @b dy bio.
trong d6:  U(1,) - thong tin hién tai clia mdi trudng;
P - toan tir dy bao;
O (ty+6) - gia tri di bao vé trang thai ciia hé thong S tai thdi didm
tuong lai ¢ty + >0 (tAm xa dy bio).
Céng thirc dy bdo:
Q'(ts+6) = P{O(to), Qto — 1), ..., Ulto), U'(ta+ 1)} (6.1)
Théng thudng cé thé dua ra mot loat gia trj Q" khac nhau mg véi mdi do
tin cdy khac nhau. Day 1a phuong phap diyr bdo nhiéu phuong én. Trong khéng
gian Q xdy dyng mot chuan va & =|Q'(t0 +8) -0, + 9)| 14 sai sO caa dy bao va
can tim tiém cin trén clia dy bio £véi < &
Dung sai cia dy béo: 12 sai s6 chip nhan duge ing véi mdi van dé dyr bio
va tim xa cla du bao nhit dinh.
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1.3.2. Cdc nguyén tic du bio

a) Nguyén tic lién hé bién chimg:

Nguyén tic nay yéu cau khi tién hanh du bao mét ddi tugng kinh té phai
xem xét dén tinh hé thdng va nhimg nhin & anh hudng cling vin dong déng
thoi. '

Khi dur bdo vé tdng san lugng qudc gia phai dong thi phan tich dua trén
c4e mdi quan hé khac nhu: mirc do tién b khoa hoc ky thuit, lugag lao ddng
xa hoi, dau tu va tiét kiém. ..

b) Nguyén tic thira ké lich sir

Nguyén tic nay yéu cdu khi tién hanh dy bao can phai nghién ctru sau shc
qud trinh vdn ddng cua ddi trong trong qua khir va hién tai, tao ra co s& thuc
nghiém dé tién doan va danh gid tac dgng xu hudng trong tuong lai.

¢) Nguyén tic dac thit vé ban chit dbi tugng dy bio:

Nguyén tic nay doi hoi phai tinh dén nhitng nét dc thh vé ban chit cua dbi
tugng can du bao, xuat phat tir nhitng nét dic thi nay s& tao cho ching ta nhitng
gii han nhat dinh v& xu thé phat trién trong tuong lai.

d) Nguyén tic md ta téi vu ddi tuong dy bao

Nguyén tic nay yéu ciu: phai mé ta déi tuong du bdo bing nhirng mé hinh
tdi wu thong qua phuong phap mé ta hinh thirc va phi hinh thirc, dim béo giai
quyét duge nhiém vy du bao voi chi phi it nhit, phai mé ta du béo thong qua
mét lugng voi sb bién téi thidu va ddm bao mic dd tin ciy chinh xéc.

e) Nguyén tic tuong ty cua ddi tugng dy bao

Nguyén tic nay ddi hoi khi du bio mot déi tugng cin so sanh nhimg tinh
chét cha né vai nhitng ddi tugng trong tr da biét va nhing mé hinh cé sin
phuc vu cho viée du bao ddi tugng dé. Nguyén tic ndy tiét kiém duoc chi phi.

§2. PHUONG PHAP NGOAI SUY
2.1, Gidi thidu vé& phwrong phip

2.1.1. Khdi ni¢m

Ngoai suy du bio co nghia la nghién ciru lich sir cha d6i tugng va chuyén
tinh quy ludt cda nd da phat hién duge trong qua khir va hién tai sang tuong lai
bing cac phuong phap xir ly dir liéu chudi thai gian.
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2.1.2. Dir li¢u chuébi thoi gian

Néu qua trinh ngiu nhién 1a mot chudi cac dai lugng ngiu nhién thi khi ta
quan sat két qua ctia »n phép thir theo mét dic trung nao d6 thi chudi thai gian
chinh 13 mgt qua trinh ngiu nhién.

Dicu kién dit liéu chudi thai gian:

- Khoang cach giira cac thdi diém cita chudi thai gian phai bing nhau, tac
1a phai dam bao tinh lién tuc nham phuc vu cho viée xir ly.

- Pon vij do gid tri chudi thoi gian phai bing nhau.

2.1.3. Co sé todn hoc va didu kign

a) Co s@ toan hoc

Ngoai suy cho ta thong tin tuong lai ctia d8i twrong dva trén co sé chudi
thoi gian nhim tim ra xu thé cva nd. Viéc sur dung ngoai suy trong dy bio dua
trén gia dinh: qué trinh thay ddi cua d6i tugng thoi gian 14 sy két hop céc thanh
phan xu thé va thanh phin ngiu nhién. Diéu niy dua trén co s& todn hge sau:

- Ban than ciia dir liéu chudi thoi gian 13 mot qua trinh ngiu nhién.

- Qua trinh ngiu nhién dugec md ta bi’mg ham ngﬁu nhién véi sy tham gia
cva hai dai lugng.

+) Ky vong: véi nghia (A ham trung binh clia him ngiu nhién ma nhing
thuc hién ngiu nhién xoay quanh né - f{r)

+) Phuong sai: vgi dai dién cho sy phan tan cua ham nge’au nhién so vai
ham trung binh - (7)

Khi @6 f(¢) l4 thanh phan xu thé cAn x4ac dinh cba a6i tuong du bao, né noi
lén anh hrdng clia cac nhin td tic dong thudng xuyén trong mdt thai gian dai,
con &(f) 14 thanh phan ngiu nhién bidu hién nhirmg sai léch so véi thanh phan xu
thé, day chinh 1a tac déng ngdu nhién cia cac nhan t6 ngiu nhién ddi véi ddi
tuong du bao.

Trén co sd d6 ta cd thé hoan toan dy bao theo cong thirc:

(1) =0+ 2(r)

b) Diéu kién

- DB&i tugng phai phat trién tuong ddi én dinh theo thoi gian.

- Nhitng nhan t anh hudng chung nhat cho sy phat trién cua ddi twong
dugc duy tri trong khoang thai gian dyr bao.
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- Khéng xay ra d6t bién trong qua trinh phat trién ciia d6i twong.
2.2. Ngi dung phuong phip

Phuong phéap du bao ngoai suy dya trén dir liéu chudi thoi gian 12 mdt qua
trinh gdm nhiéu giai doan quan trong:

+ Xir ly chudi thai gian,

+ Phat hién xu thé d6i tugng.

+ Xay dung ham xu thé,

+ Xay dung ham xu thé va dy bao bing ham xu thé di kiém dinh.
2.2.1. Xt ly die ligu chuéi thoi gian

Chubi thoi gian vdi cac didu kién clia né can thiét duge xir ly so b cho
hoan chinh.

a) Néu chudi thiéu mét gia tri y, nao dé. '

Lic nay ta xac dinh gia tri y, b6 sung béng trung binh cong hai gi4 tri ding
trurde va diang sau nod:

bs _ Yt Vi
‘ 2

b) Xir ly dao dong ngiu nhién

Viéc phat hién duge ngay ham xu thé f{r) khi cin cir vao chudi thdi gian
ban diu 1a khdng dé. DPéi vai chudi cé dao déng 16n do anh hudng cia cic yéu
t6 nglu nhién nén phai st dung cac phwong phap lam tron chudi thoi gian véi
muyc dich tao ra mdt chudi thoi gian méi ¢6 xu hudng dao dong dn dinh hon, di
nhién chudi thoi gian tim duge chic chian vin gitr nguyén xu thé tir chudi thoi
gian,

Chudi thai gian . Chudi thoi gian da qua
xuit phat SAN CHUOI » XUrly bang céc phuong

(da? dopg khong THOI GIAN pha;i san (dao_dong
on dinh) y, on dinh) y,

Viéc chuyén tir y, sang y, dugc xac dinh qua hai phuong phap san co ban
sau:

* Trung binh trugt khéng cé trong sé:
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Pham vi: 4p dung cho cac chudi c¢6 kha niang tudn theo xu huéng dudmg
thiang (ham tuyén tinh bac 1).
- Cach xac dinh:

+pn

>

= _i=t-p

'_2p+l

(6.2)

trong d6: m = 2p + 1 la khoang trugt;
y, - gia tri chudi thoi gian ban diu vao thai diém thi 1;
y, - gi4 trj chudi thai gian duge san vio thai diém ¢.
Vi du 6.1. C6 chudi thoi gian vé mirc tiéu thy san pham x qua c4c nim nhu

trong bang 6.1.

Bing 6.1. Bing san chudi thoi gian bing phwong phap
trung binh trugt khéng trong sé

r(nam) 1993|1994 1995 [1996| 1997|1998 | 1999|2000 [ 2001 | 2002 | 2003
yitin)y |34 | 41|37 [38|45/|47|51[39]42| 41|43
ym=3)| - | 37|39 40|43 |48 |46 | 44| 41|44 -

* Trung binh trugt cé trong $6:

- Pham vi: 4p dung cho céc chudi s6 c6 xu hudng 1a dudmg cong (xu thé
phi tuyén).

- Cach xac dinh: y, clia mét khodng trugt duge mé ta bﬁng céc da thac bac p.

Iid
V=a,+ Y af (6.3)
i=l

Cac ky hiéu (m = 2p + 1), y,, ¥,van dugc hiéu nhu trong phuong phap binh
quan trugt khong ¢6 trong so.

Van d& 14 1am sao tir da thuc (6.3) & trén c6 thé tim ra méi quan h¢ giira y,
vay,

Déi voi truong hop dau tién ta xic dinh khoang cach trrgt m = 5 thi lac
nay:

V=ay+at+art’ ; te{-2,-1,0,1,2}={t,,0,,0,,1,,15} (6.4)
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Theo phuong phap binh phuong cuc tiéu ta xic dinh duge ay, a;, a; sao
cho:

S(ay,a,ay)= Z(y y,) — min © Z(y —at, - -a,’)’ - min

trong d6: y, 14 gid tri thuce té cia chudi thoi gian.
y, lagiatrily thuyét ciia ham xu thé 3,.

Léy dao ham cua S theo cac bién ay, a,, a, va cho bfmg 0

5
=22 (y,—a, —at, —a,t} Y (-1)=0
1=1

5
15 235, -y - at, - a2 (~4)=0 (6.5)
aa 1=1

5
22()’; —ay -, —ayt} Y (-1})=0

5a0+0121 +a221
w, —aOZI +a|Zt +a221 (6.6)
yilt=ayy t +a121 +‘1sz

=1

0 .
I ‘°.|.°‘ '

1
—

Luu ¥ ring : Zt =0; Zt =10; Zt =34

1=l

Ta dugce hé phuong trinh :

Zy, =5a, +10a, (1)

Y =10a,+34a, (3)

QS_“ 1, =10g, (2)
2

1=l i=]

. \ . 3 _’ 3
Tir (1), va (3) ta co.a0~35[172y, SZy,I,} (4)

Mat khac dé thdy 3, = a,
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Danhso lai: f, =1 36, =t it =150, =4, 305 =1,

Thay gia tri cua 1 € {t,_,,t,_,,4,,t,,1.t,.5} Va0 (4) ta dugc :

y, =a, =3_15(‘3y1-2 +12y,, +17y, +12y,,, -3y,,,)

Day 12 cang thirc tdng quat dé tinh gid tri y,
2.2.2. Phdt hi¢n ham xu thé

Dy la giai doan quan trong, mang tinh quyét dinh d8i vai két qua dy bao
bing phuong phap ngoai suy. Qua viéc phén tich nhimg nét chung nhat cia
chudi sd liéu ta c6 thé phat hién ra xu thé va ham xu thé cia dbi trong, Co
nhiéu phuong phap phat hién xu thé va chon ham xu thé trong dng, sau day ta
xét cac phuong phap tiéu biéu dugc ap dung rong rai.

a) Phuong phap d6 thi

Néi dung: biéu hién cic cap sb (¢, yi) 1én hé truc toa 4o, sau dé ndi lién cac
diém trén hé truc thinh mét dudng gly khac lién tuc, tir d6 so sanh dudng bicu
dién cac ham sé y = f1) thudng gip ham xéac dinh xu thé va dang ham xu thé
trong Ung.

Viée lya chon ham xu thé theo phuong phap dd thi phu thudc vao kinh
nghiém cta ngudi nghién ciru, do d6 rlii ro gap phai la rat 1on.

b) Phuong phap phin tich s6 liéu quan sat

Noi dung: so sanh dir liéu clia d6i tugng véi mét sb dang ham co bin , tir
dé6 tim ra dang ham xu thé thich hop.

1.Dang y, =a, +at

t+1

z’l—\+t va y zy:-\"-yu—l

! 2 ! 2
2. Dang y, =aya diéu kién

1+t .
t‘z-”—zﬂ va yp:vyl-l'yu-l

3. Dang §, =a,t™ diéu kién
Int Ins_, +1Inz,, vi Iny, = Iny_ +Iny,,
2 2
¢) Phuong phap sai phén

Noi dung: phuong phap dira trén co s sir xap xi giita sai phan chudi thai
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. N . » . £ . N N . s k ~ k A ’ y
gian va vi phan ham xu the & cung béc k nao d6 (A, ~d, ). Do vdy, ching ta cé

thé iy sai phan bic k ctia chudi thdi gian, néu dirng lai & bac sai phin nao dé
mi cac gia tri sai phan déu ¢6 xu hudng tién vé& hiing sb thi két lusn cé kha nang
thich hgp v&i dang ham xu thé.

y=a+ a|t+a2t2

(parabol)

—-

y = ap + aj/t (hyperbol)

y = agt/(a +1)

Ham Tornqist

Yy =aot/(a|+t)

vt

y= m (logistique)

Hinh 6.2. Phat hién ham xu thé bing phwong phap d thi.

k
y=a,+ Zalt'

=)

Sai phan chudi thai gian duge dinh nghia nhu sau:
- Sai phan bac nhit: Ay, =y,,, -,
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- Sai phan bac hai: Ay}, =Ay,, — Ay,

- Sai phan bic ba: Ay}, = Ap?, - Ap?
- Sai phin bac k: Ay*, = Ay* ! — Ayt

1+

k
Vi phén cac ham s6 dang: y = a, +Za,t' cho trong bang 6.2

1=]

Béng 6.2. Dang vi phan cia ham béic hai va bac ba

Ham p dy/dt d'y/de B d’
y=a, +at a 0 0
y=a,+al+ 0212 a, + 2ayt 2a; 0
Jeagtar+ar’ +af | @ +2a+3ay’ 2a; + 6ayt 6a,

Phuong phép nay chi ap dung cho cic ham da thirc ¢é dang tdng quat la:

y=a, +ia,t’ . Céc ham phi tuyén khac s& khong c6 gia tri vi khi cang niang
1=]

cao bac thi cang trd nén phire tap va khong cé co sé so sanh vai sai phan tuong
orng.
2.2.3. Xay dung ham xu thé

Khi phat hién ra cic kha nang vé dang him xu the, van dé ké tiép phai md
ta chudi thoi gian thong qua céc dang ham xu thé cy thé véi didu kién xac dinh
nhitng tham sba;i=1,2, .., kciand véi nhing gid trj bfmg 50 cy thé.
Thuong 4p dung cac phuong phép sau:

a) Phuong phap diém chon

Pay 1a mét phuong phap don gian x4c dinh duge cic tham so a, & mirc ¢4
x4p xi, tuy nhién nd cé nhugc diém 13 lang phi thong tin va tuy thude vao cach
chon cac diém chon ma ta c6 cdc bd tham s a, khac nhau,

Ni dung: phrong phép nay gia dinh ham ly thuyét da chon & budc phat
hién xu thé, chon cac clip sé (1, y).

Yéu ciu:

- Khoang céch gitta cac diém dugce chon bing nhau,

- Tdng sb cac diém chon bing tdng sb cic tham sb a,.
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- A X a - / X ~ v VA \
Do yéu cau ve dd chinh xac can chon nhimng diem thuc nghiém, ma

dudng biéu dién cia ham xu thé ¢4 kha ning di qua cao nhat

Vi du 6.2: c6 chudi thdi gian (bang 6.3)

Bang 6.3: Bang chudi thoi gian cho vi du 6.2
g8 9 101112

3 | 4 7

25 1 19 | 32

f

5 8 7 6 | 9| 16

b4l

O piai doan phat hién xu thé ta két lin ham xu thé cb dang:

y=a+at+ar’.

V2

Biang phuong phap diém chon, xac dinh cac tham sb a..
Chon 3 diém 1 =2; = 6; ¢ = 10. Nhin vio bang (6.3) ta tim dugc cic diém

=2;ys=7; yio=25. Tacé:

a, +6a,+36a,=7 &g =-2
a, ~ 0,406

a, +10a, +100a, =25
Vay ham xu thé mé ta cho chudi thi gian c6 dang: p=4,375-2r— 0,406¢% .

b) Phuong phap tdng binh phuong bé nhat.
L4 mét trong nhimg phuong phap duge {ing dung rong rai nhit ¢é xac dinh

cac tham sb cita ham xu thé, mic d¢ chinh xac cda né thé hién & chd: tdng binh

phuong d6 1§ch gilra gia trj ly thuyét ham xu thé va gia trj thuc té cua chudi
thoi gian 1a nho nhat,

§=3 (-3 > min
y=)
trong d6 n: - 46 dai cua chudi thdi gian .
v, - gia tri thuc té cuia chudi thai gian; i=1,2, .., n
y - gia trj ly thuyét cda ham xu thé.
Theo ly thuyét, & S dat min ta 14y dao ham bac nhat cla S theo cic tham
sda;i=1,2, ..., n Sau d6 cho cac biéu thirc bﬁng 0 va giai h¢ phuong trinh

vira tao ra, ta thu dugc cac nghiém 13 cac tham sb a,. Cu thé:
+) Néu ham xu thé ¢é dang ham bac nhit: §= ay +at
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Tachd: S:Z(y, —a, - at) (6.7)

1=|
Liy dao ham bic nhét (6.7) va cho cac biéu thirc bing 0 ta duoe :

a_Szz‘z(y,—a”—a]t)(—l):O 2y1=na0+a,21,
Oay, ‘3 —ia 1=l
o _

i.?(y, —a,—at)(-1)=0 ,z’y,t, =aoit, +a,i4l
day g =1 = =1

Giai hé trén ta duge 2 nghi¢m Ja gia trj cia ap va a,.

Néu ham xu thé c6 dang bic 2: y=a, +al +ayt’

Taco S=Z(y,—ao—a11—a212)2—> min (6.8)
i=1
<> Lay dao ham bac nhit (6.8) va cho céc biéu thirc bang 0 ta duoc
B 325, - ay ot~ N1 =0
aao =1
18 9020y, -y -t - N 1) =0
da, ‘I
&5 =z2(y, -a, —alt—a2t2)(—12)=0
0a, ‘3

1

n n
> v =nay+a, Yt ray i
1= =1

Q}iy,l, =a0§n:1, +a,it,2 +a22":t,3 (6.9)
=1 i=1 i=1

=1
[ n n n
2 2 i 4
Zyltl =aOZ:’i +a|2tl +a22’1
L =] =1 s=1 i=l

Giai h¢ phuong trinh trén ta dugc cic nghiém 2 cac gid trj 1A cc tham sb

ay, Ay, aj.

r
Tdng quat: ham xu thé ¢6 dang: y=a, + Zajt’
J=1

n p
Khi dé: §= (y,-a,- D ,a')’ > min (6.10)

1=1 =1

& Ly dao ham bic nhét v cho cac biéu thirc bing 0. Ta ¢
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( aS [ n n n n
_67:0 Zy,=na0+ath,+a22t,2+...+apzt,”
0 =l

1=l =1 1=1

aS N n n n n
— 2 3 |
{aal—~0 4 E y,t,=aogt,+alzt,+azzt,+...+apgt,’”
— 1=] =1 =1 1=l i=]

2 0 é:y,t,” mozn:t," + alf:t,"" + a2it/’*2 +ot apitf”(j =1, p)
p 1=1 =) 1=1 o=l

i=l

Giai hé phuong trinh trén ta thu dugce cdc gia trj cla cdc tham sb a,.

Nhin xét: phuong phap tdng binh phuong bé nhat tao ra cac tham sé a, vai
do chinh xac cao hon nhiéu so véi céc phuong phap khéc.

P
Phuong phap nay chi 4p dung cho cac dang ham y=a, + Za‘t‘ , néu muén
1=]
4p dung cho cic dang ham phi tuyén thi trdce tién phai tuyén tinh hod ching.
Trong qua trinh giai hé phuong trinh tim tham sd a, ciia ham xu thé, dé don
gian va rit gon qia trinh tinh toan ta c6 thé thiét ké mdt quy lJuat 7, sac cho:

n
ST -0,
tichon

+) Néu n 14 s6 chiin, ta chon tg,, nhu sau:

fbanddw) | 1 2 3 4 5 6 |7 8 9 10
t(chon) |5 3 -1 1 3 s |7 9 11 13
-« —> > - —>
Qué khia Hién tai Tuong lai
+) Néu n 1a 1&, ta chon Ichon NHU sAUL
randdu) [ 1 2 3 4 5 6 7] 8 9 10
fi(chon) |3 2 -1 0 2 3|4 5 6
Quad khir ;!iéntai - Tuong lai i

Nhuge diém cia phuong phap:

Trong trudng hop cac tham s6 ciia ham xu thé phai thay d5i theo thdi gian
cho phit hgp véi xu thé ciia ddi tugng, thi viéc p dung phrong phap tdng binh
phuong bé nhit c6 thé din dén sai 1dm cho két qua dy béo.
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Vi du 6.3:

Gia sir s6 lugng san lugng ban duge cia mdt doanh nghiép trong 10 tuan
dau c6 ham xu thé 12 y = 1500 + 10z, Sau khi dwa ra chién djch tiép thi hgp 1y
s6 lrgng san phdm ban ra ngdy cang tang 1&n. Khi d6 néu van ap dung ham xu
thé ban diu thi s& du bao sai sb lugng san phadm ban dugc trong cic tudn tiép
theo. Thay vao ddy ta cé thé sir dung ham xu thé sau: y = 1550 + 20t dé thu
dugce két qua du bio chinh xac hon.

2.2.4. Kiém dinh ham xu thé va dy bdo
a) Kiém dinh ham xu thé

Do & budc phat trién ham xu thé, ham phat dugc chi mang tinh chit kha
ning, vi viy phai tién hanh kiém dinh nham dénh gi lya chon ham xu thé tdi wu.

*) Céc tiéu chi kiém dinh:

y - gié trj thuc té.
y - gia trj 1y thuyét ham xu thé.
n - s6 mirc dd cua chudi.
*) Gidi han lyra chon ham xu thé_.
- Néu V, > 10% thi ham xu thé khéng dugc sir dung cho dy béo.
-Néu ¥, £10% thi ham xu thé dugc sir dung cho dy béo.
b) Dir bao bang ham xu thé di kiém dinh
*) Dy bao diém:
Khoang céch dy bao I dé dam bao tinh chinh xéc ta chi ldy khoang / sao cho:

] <2
3

Dy bdo vai khoang cach di bdo / duge xdc dinh nhu sau :
ma = f(n+D)
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*) Du bao khoang:
La dur bao roi vao khodng nhét dinh véi xdc suat cho truéde
p’ffl =[f(n+)-1,S, f(n+1)+1,5,]
trong do: I, 1a gia trj cia ham phan phdi Student voi (n — p) bic tr do, va dd
tin cay 1a (1 - a).
Sy 1a sai sb du bio, S; dugce tinh nhu sau:

1. Néu xu thé 12 ham tuyén tinh bac nhit :

n

p— 2 »
S, =8, 1+l +Xﬁ22—1—12— v&i sai s6 tuyét dbi S, =
’ n(n® -1)
2. Néu xu thé [2 ham bac 2, bac 3:

S, =S, JI+ (T vé6i 8, duge tinh nhu trén.

T, 1a vector dong cac gia trj lu thira cua ¢ tai thai diém n + [

7' 12 ma tran nghich d4o clia ma tran hé phuong trinh chuin.
Xac dinh T,va T

Ham bac 2 Ham bac 3

T:=(|J:Jf) T,=(l,l,,l,2,113)

n n T n
noo>r Yr n i( 2:2 2":13-1
1=] 1=1 1=1 1=l 1=
T =13 iﬂ ir‘ En:r 51:12 E":r‘ ﬁ:t‘
=1 =1 =1 1=) =1 1=] 1=)

n)n3n4 -—n2”3"4n5
Lgt' gt ;1 Et Z:t th ,z:;t

n

i 1=]

n n n n
Sr TS T
=1 =l

L 1=1 i=1

3. Céc dang con lai: S, = S,

Vi du 6.4, C6 s6 liéu vé sy bién ddng ciia san xudt (tinh theo san lugng) vé
mdt loai san pham x cac thang trong nim 2005 & bang 6.4 sau:
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Bang 6.4

Thang i 2 3 4 S 6 7 8 9 10 | 11 12
(1000 | 100 | 150 | 195 | 220 (260|280 ) 300310 300270260 | 240
chiéc) |

Sau khi qua budc phat trién ham xu thé, chudi sb liéu trén thich hop véi
ham dang: y=a, +a¢ +a,r*. Néu sé mtc 9 cha chudi thai gian [a s Ié. Ta sé
xac dinh fun nhu bang 6.5.

Bing 6.5
L(aw)| 1 [ 2 |3 4] 5] 61 7) 8 910 11] 12
¥ 100 | 150 {195 220 | 260 | 280 [{300| 310 1300|270 | 260 | 240
fi(sau) | -4 | -3 | -2 | -1 0 ] 2 3 4 15 7 9
B4
. 4
Ta s& tim ao, ), @ d& S(ay,a,,a,)= D (3, - 3,) - min,
i==4
trong d6 y, =a, +at, + 021,2; i=-4,4.
&S u R
—=2 —a, —at -at Y-t));j=0,12
aaj ;(y: 0 1 2:)( 1).}
Ta cé hé phuong trinh sau day:
r 4
B o (S0, -a-a-ai)y=0 (1)
600 1=—d
4
<a_S=0<3+Z(yl—_aO_al’l_‘12112)(_'(1):0 (2)
aal 1=—4
A 1
2 "0 |20 maal el )=)=0 ()
L p Li=—4
Thay sb vao ta thiy (1) <> %a, + 6a, = 2115 )
(2) = 604, =1550 (2%)
(3) < 60a, + 7084, =13020 3"

Giai hé gém cac phwong trinh (1°),(2°),(3"). Ta dugc
ap=258,4; ay=25.8; ay=-3,51
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Viy p=258,4+258/-3,51
Kiém dinh:

4,888

V., =—~.100 100% = 2% <10%.
y

Vay md hinh dy béo dua ra 1a chap nhan duoc,
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VAI DONG KET LUAN

Khi nghién ctru Kinh té luong ta s& thyc sy thdy say mé va himg tha. Viéc
tim hiéu phuong phap lusn cia Kinh té lugng gitip ching ta tim duge mé hinh
tong quat ctia mét hoat dong kinh té diyra trén nhitng bé sé liéu dau vao, tim ra
moi quan hé gitra cic s liéu dau vao, phan tich danh gia dé tim ra m6 hinh
ding din va st thuc cho hoat déng kinh té. Théng qua do, ta s& biét qué trinh
van déng, qua trinh turong tac 1an nhau giira cac hién tuong kinh té, cling nhu
céc hién tugng khoa hoc tir nhién va khoa hoc x4 hoi.

Su dbi hoi cia Kinh té lugng trong phan tich dinh lugng cic cac hién
tugng kinh té, kiém dinh sy phu hop va do tin cdy cia cdc gia thiét trong qua
trinh hoach dinh cac chinh sach vi md ciing nhur ra cac quyét dinh tac nghiép,
viée dir bao va du doan ¢6 a6 tin cdy cao,... , tat c nhitng diéu d6 da lam cho
Kinh té luong cé mét vai trd ngay cang quan trong va ban thin né ciing khong
ngimg duge phat trién va hoan thién.

Tém lai, qua viée nghién ciru Kinh té luong, ta s& thay duoc:

1. Kinh té lugng da dem lai mdt cong cu do luong sic bén dé do ludng cac
quan h¢ kinh té.

2. Trang bj cho nha kinh té mét phuong phdp va phan tich sy van ddng cua
cic hoat dong kinh té.

3. Qua viéc nghién ciru Kinh té lugng, chiing ta dua ra dvoc mét mé hinh
duéi dang phil hop, ude lugng sau dd kiém dinh be"mg thie nghiém mot cach
chinh xdc dua ra dir béo vdi dd tin cdy cao din tdi nhitng quyét dinh ding dén
trong hoat dong kinh doanh tac nghiép, hoach dinh cdc chinh sach va chién luoc
kinh té x4 hi.
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PHU LUC
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CAC BANG THONG KE

PHU LUC 1

Bing 1. BANG STUDENT

v tss tso tro trs teo tao tas tors tas tass
1 158 | ,325 | 727 | 1,000 | 1,376 | 3,08 | 9,31 | 12,71 | 31,82 | 63,66
2 142 | 298 | 617 | 816 | 1,061 | 1,89 [ 292 | 430 | 696 | 9,92
______ 3 137 | 277 | 584 | 765 | 978 | 164 | 235 | 318 | 454 | 584
4 A34 ) 271 | 569 | 741 941 | 183 | 213 | 278 | 375 | 4,60
5 A32 | 267 | 559 | 727 | 920 | 148 | 2,02 | 2,57 | 3,36 | 4,03
6 A31 | 265 | 583 | 718 | 906 | 1,44 | 194 | 245 | 3,14 | 3,71
7 130 | ,263 | 549 | ,711 896 [ 142 | 190 | 236 | 3,00 | 350
8 | 130 | ,262 | 546 | 706 | ,889 | 1,40 | 1,86 | 231 | 290 | 336
9 | 129 | 261 | 543 | 703 | 883 | 1,38 | 1,83 | 2.26 | 2,82 325
10 | 129 | 260 | ,542 | 700 | 879 | 1,37 | 1.81 223 | 276 | 317
11| 129 | 260 | 540 | 697 | 876 | 1,36 | 1,80 | 220 | 272 | 311
12 1,128 | ,259 | 539 | 695 | ,873 | 1,36 | 1,78 | 218 | 2,68 | 3,06
13 | 128 | ,259 | 538 | 694 | 870 | 1,35 [ 1,77 | 216 | 2.65 | 3,01
14 | 128 | 258 | 537 | 692 | B6B | 1,34 | 1,76 | 214 | 262 | 298
15 | ,128 | ,258 | ,536 | ,691 866 | 1,34 | 175 | 213 | 260 | 295
16 [ 128 | ,258 | ,535 | ,691 865 | 1,34 | 1,75 | 2112 | 258 | 292
17 | 128 ) 257 | 534 | 689 | 863 | 1,33 [ 1,74 | 211 | 257 | 2,90
18 | 127 | 257 | 534 | 688 | 862 [ 133 | 1,73 | 219 | 255 [ 288
19 | 127 | 257 | 533 | 688 | 861 | 1,33 | 1,73 | 2,09 | 254 | 286
20 | 127 | 257 | 533 [ ,687 860 | 132 | 1,72 | 209 | 253 | 284
21 ) 127 [ 257 | 532 | 868 | 859 | 1,32 | 1,72 | 208 | 252 | 2,83
22 | 127 | 256 | ,532 | 686 | .858 | 1,32 | 1,72 2,67 2,51 2,82
23 | 127 | 256 | ,532 | 865 | ,858 | 1,32 | 1,71 207 | 250 | 281
24 | 127 | ,256 | 531 | 685 | 857 | 1.32 | 1,71 2,06 | 249 | 2,80
25 | 127 | 256 | ,531 | 684 | 856 ] 1.32 | 1, 206 | 248 | 2,79
26 | 127 | 256 | 531 | 684 | .856 | 1,32 | 1,1 206 [ 248 | 2,78
27 | 127 | 256 | ,631 | 684 | ,855 | 1,31 | 1,79 | 205 | 2,47 | 2,77
28 [ 127 | 256 | 530 | 683 | 855 | 1,31 | 1,70 | 205 | 2,47 | 276
20 | 127 | 256 | 530 | 683 | ,854 [ 1,31 | 1,79 | 204 | 2,46 | 2,76
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Bing 1. (tiép theo)

v tss teo tro trs tao tag tos ta7s tas tsss
30 | 127 | ,256 | ,530 | ,683 854 1,31 1,70 2,04 246 | 2,75
40 | 126 | 255 | 520 | 681 | 851 [ 130 | 1,68 | 202 | 242 | 2,70
60 | 126 | 254 | 527 | 679 | 848 | 1,30 | 167 | 2,00 | 239 | 266

120 | 126 | 254 | 526 | 677 | ,845 | 1,29 | 1,66 1,98 | 236 | 2,62
o | ,126 | 253 | 524 | 674 | B42 | 1,28 | 1,645 | 1,96 | 233 | 2,58

Source. R. A. Fisher and F. Yates, Statiscal Tables for Biologica, Agricutural
and Medical Research, Longman Group Ltd, London (publides auparavant par
Olivier and Boys, Edinburgh). Reproduit avec ’autorisation de Pauteur et des
ditcurs,

Bing 2. BANG THONG KE DURBIN - WATSON
X variables, excluding the intercept

Observation 1 2 3 4 5

N |Prob.| DL DU | DL DU|DL D] DL DU| DL DU

15 [ 0051108 136 | 095 1541082 1751068 197|056 221
00108 107070 12505 146 | 049 170 039 196

20 | 005 (120 171 110 154 | 100 168 | 090 183|079 199
001 )05 115|086 127 | 077 141|068 157 | 060 1,74

25 | 005 | 129 145 | 121 155|112 166 | 104 1,77 | 095 1,89
001|105 121 |09 130 (|09 14108 152|075 168

30 | 005 (13 149|128 157|121 165 | 1,14 174 | 1,07 1,83
001 | 113 126107 134|101 142 |09 151 | 088 1,61

40 | 005 | 144 154|139 160 | 1,34 166|139 1721123 179
001125 134|120 140 | 115 146|110 152 ) 1,05 1,58

50 | 0,06 | 1,50 1,59 | 146 163 | 142 167 ) 1,38 1,72 | 1,34 1,77
001|132 140 | 1,28 145|124 149 ) 120 154 | 1196 1,59

60 | 005|155 162 | 151 165 (148 169 ( 144 1,73 | 141 177
001 ] 138 145|135 148 (132 152 ] 128 1,5 [ 1,25 1,60

B0 | 005 | 161 166 | 159 169 |15 1,72 (183 174 | 151 177
001 | 147 152 [ 144 154 | 142 157 [ 1,39 160 | 1,36 1,62

100 | 005 | 1,65 169 | 163 172 | 1,61 174 | 1,89 176 | 1,57 1,78
001 152 156 | 1,50 158 | 1,48 160 | 146 163 | 1,44 1,65
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PHU LUC 2
CHUONG TRINH GIAI BAI TOAN KINH TE LUQGNG

Chuong trinh giai bai toan kinh té lugng 4p dung phuong phap binh
phirong cyc tidu dé dira ra mé hinh cia bai toan. Tire 14 dura ra phuong trinh
thie nghiém. O diy chay chuong trinh v&i ham hdi quy 2 bién d6c lap va bién
phu thujec Y.

Cho bang s6 liéu vé doanh thu Y phu thudc vao chi phi quang céo X, ,
tién lwong cha nhin vién tiép thj X, cia 12 céng ty tu nhan, Bi toan yéu cau
xdy dyng ham hoi quy Y phu thude vao X, X,

STT X1 X2 y
1 18 10 127
1 25 11 149
1 19 6 106
1 24 16 163
1 15 7 102
1 26 17 180
1 25 14 161
1 16 12 128
1 17 12 139
1 23 12 144
1 22 14 158
1 15 15 138

151



Gi6i thi¢u chuong trinh:

&7 D:ATCBINWABG, EXF

Nt ; i bdatas i
CHUONG TRINH BAO CAO THUC TAP
TIH PHUONG TRINH DUONG HOI QUY

GU_HD : PGS.TS BUI MINH TRI
THUC HIEN: SU HA THI UAN ANH
LOP : TOAN TIN_K46
KHOA  :TOAN TIN UNG DUNG_DHBK

Giao dién chinh cua chuong trinh:

TIN PHUONG TRINH HOI

vt R ] T mnw

Man hinh nhap so liéu:
Nhiap ma trian X:
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ev DATCABINVABC  EXE

AR AN
SEIC A DE I I
HEXAXXAXKXAXX

na tran X la:

L A VAYAVA S A VA AT o
b

Zz
3
4
5
6
?
B
9
a

@
n
G b ot

VVVVVVVYVYVE

L
0RO W
W

1 84
159 | 200
12> . 138,0068

o can. sua khong? c/k

Két qua chwong trinh:
Phuong trinh thyc nghiém tim ra la:
y =32,2777 + 2,5057x, + 4,7587x,
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5 DAATOWMINWABC, EXE

Phuong trinhk hoi guy thu n Lovs
32.2773 - 2. 5052111

oy

Xét véi tép 6 4 bién quan sat va 54 mau: Tép d6 duge liru dudi tén file
mt54.1xt

1 0,29 5,31 0,94
1 -0,11 5,6 6,0

1 0,31 5,49 6,08
1 -0,19 58 6,17
1 -0,33 5,61 6,14
1 -0,09 5,28 6,09
1 -0,01 519 5,87
1 0,12 518 5,84
1 -0,07 5,3 5,99
1 041 5,23 6,12
1 -0,02 5,64 6,42
1 0,05 5,62 6,48
1 0,16 5,67 6,52
1 -0,35 5,83 6,64
1 0,23 553 6,75
1 0,33 5,76 6,73
1 0,43 6,09 6,89
1 0,16 6,52 6,98
1 0,39 6,68 6,98
1 0,05 7,07 7.1
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A A - =2 A A -2 = —A 3 A —A —A —A —A =2 A A A A A A =k ek A A A A A b oA A ok

0,13
0.60
0,17
—0,15
-0,73
0,06
0,39
0,15
-0,23
-0,0
-0,37
0,27
-0,6
—0,61
-0,13
-07
-0,64
0.5
0,88
0,43
0,25
-0,17
-0.43
-0,34
-0,3
0,32
0,09
0,18
0,19
0,32
-0,38
0,08
0,07
0,08

712
7,25
7,85
8,02
7,87
7,14
7,20
7,59
7,74
7,51
7.46
7,08
6,82
6,22
5.61
548
478
4,14
4,64
552
5,95
6,20
6,03
5,60
5,26
4,96
5,28
537
5,53
5,72
6,04
5,66
5,75
5,82

7,19
7,29
765
775
7,72
7,67
7,66
7,89
814
8,21
8,05
7,94
7.8
779
7.4
7,18
715
7,27
7,37
7,54
7,58
7,62
7,68
7,48
7,35
7,19
7,19
7,11
716
7,22
7,38
7,34
7.3

73
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Xét tép chira vector Y ¢6 54 ¢t luu trong file vr54. txt
1,146
2,443
1,497
-0,132
2,025
0,737
-1,023
-0,956
0,385
0,983
5,092
3,649
2,703
-0,271
2,055
-0,714
0,653
-0,034
-1,058
-2,051
1,451
-0,989
1,358
0,746
1,855
-1,894
0,781
-1,161
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2,233
2,425
2,169
0,982
4,708
6,063
9,362
9,304

10,690
6,531
7,873
3,882
4,960
1,301
1,154
0,116
4,928
2,530
8,425
5,291
5,192
0,257
4,402
3173
5,104
4,646
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Ma trdn X la

ac ten tep chua mt can doc:imtS4.txt
=54 n=4 .
ma tran ¥ la:z

12> 5.9488
6 .0888

o o ok ko ok o
DI UVAWNESOEIMUTAWN
VNN WV VWV VY

-
2
"

7 a.3980
20> a8l 2.05%08
nhan mot phim bat ky de xem tiep:

6.6B08
7.6708a

D JONTBWN R CETINN A WS
VVVVVVVVVV Y VYV Y

1'_2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3

w
<0
W

48> 1514 .5200
nhan mot phin bat ky de xem tiep:

% D \lC\BlN“BC EXE

5.5200

5.9508 7.5808
6.20080 7.6200
6.8388 7.
5.68008

5. ﬂZBﬁ : 7.3000
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Vector Y:

ca . DEATCABINVABC. EXE

vao ten tep chua uwt can docivtb4.txt
im =54 vecto ¥

-
WV VY

ok o ok o o b Y
00 3 O UL W N B (5 D D A VU W
WM W VW WV Y WAV WV W WV

B
oW
W'

1>
22>
23>
24>
25>
26>
27>
28>
29>
38>

?.3048

co can sua khong? crsk

Cudi cting ta tim dugc phuong trinh hdi quy thwe nghiém:
y =-4,1218 — 1,9969x, — 2,8757x, + 3,3793x;




CODE ciia chwong trinh Phu Luc 2

#include<stdio. h>
#include <dos.h>
#include <ctype.h>
#include<confo. h>
#include<math. h>
#include<stdlib. h>

#define N 100 // 80 mau quan sat
#define K 100 // 8o bien doc lap

typedef float mt_nk(NJ(K]; // Ma tran thiet ke X

typedef float mt_kn{K][N]; // Ma tran chuyen vi cua ma
tran X: XT

typeder float mt _kk(KJ[K]; // Ma tran C

typedef float vt_nf1000]; // Bien phu thuoc'Y

typeder float vt_k[K); // Cac he so

vt ny;

int nk;

void Noi dungo);

void hide();//dau con tro

void show();//hien con tro

void cuaso(int maunen,int mauchu,int x1,int y1,int

xR,Int y2);
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int getkey O,
void noidungmenu(char *sf});
void menudint x,int y,char *m{]int sh,int *chon);

void nhapkt mt();

void nhap mt(mt nk X,char x);
void suamt(mt _nk X,char x);
void inmt(mt nk X,char x);
void inmt(mt kk C,char x);
void nhap vi(vt n y,char x);



void invi(vi_n y);

void suavi(vi_n y,char x);

void doc mt(int *nl,int *kl1, mt nk al);
void doe vitdint *nl,vi_n bl);

void docdulieu(mt nk x,vt n y);

void Tim he_so(mi nk X, vt n y);

void giai tgt(mt nk X, vt n y,vt_k x1);
void He so(mt nk X, vt k y);

void main()
{

mt nk X;
viny;
char *nk(10);int 1j,cho=0;
elrser();
textmode(C80);
textecolor(1);
textbackground(6);
window(l10,8, 70,20); clrser();
gotoxy(18,4);printf("CHUONG TRINH BAQ CAO THUC
TAP "),
3'080107(1 5, 5),p1’1nl'2f( 11 3 3 e 3 2 3 ok e 3 A e e e g g e e i o e b 0 3 e e e o Bk K l’);
gotoxy(18,6),;printf( "TIM PHUONG TRINH DUONG HOI
QUY");
sotoxy(18,9);printf("GV_HD: PGS.TS BUI MINH TRI ");
gotoxy(18,10),printf("THUC HIEN: SV HA THI VAN
ANH");
gotoxy(18,11);printf(” LOP : TOAN TIN K46");

gotoxy(18,18);printf(" KHOA :TOAN TIN UNG
DUNG_DHBK");

hide();

getch;clrser();
H: noidungmenu(nk);
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textmode(C80);
textbackground(4);
clrscr();
menu(Rs5,8,nk,3, &cho);
clrserQ;
switch(cho)
{
case O:
clrser();
Noi dung();
clrser();
goto Hy
case 1:
clrser(); // cuaso(l,18,1,1,80,25);
He_so(X,y);
elrser(),
goto H;
case RB:
elrser();
return;
/
getch();

void hide(O
{

union REGS r;

r.h.ab=1;

r.x.cx=0x2000;

int86(0x10,&r,&r); /*dau con tro*/
/

/* ¥/
void show()
/

union REGS r;
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r.h.ah=1;
r.x.ex=0x0607;
int86(0x10,&r, &r);/*hien con tro*/

/
Y -*/
void cuaso(int maunen,int mauchu,int x1,int y1,int x2,int y&)
/
textbackground(maunen);
textcolor(mauchu);
window(xl1,y1,x2,y53);
/
/s -/
int getkay ()
/
int key ;

if ((key=getch())==0)
key=getch();
return key;
/
/* -/
void menu(int x,int y,char *m/],int sh,int *chon)
{
int k,1;
hide¢); /*dau con tro*/
for (I=0;i<sh;i++)
{
If (i==*chon)
!
gotoxy (x,y+1);
textattr(Ox?1); /*?4 mau chu*/
cputs(m/fip);
/
else
{
gotoxy (x,y+i);
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textattr(Ox16);/*Ox1f hop chay */
cputs(m/fip;
/
/
I=*chon;
while(l)
{
=getkey();
switeh(k)
{
case 78:
Boloxy (X, y+1);
textatir(Ox1r);/*Ox1f hop chay */
cputs(m/fip;
if(i==0)
{
I=sh-1;
}
else
i
gotoxy(x,y+1);
textattr(0X71);/*74 mau chu*/
cputs(mfi});
break;
case 80:
sotoxy (x,i+y);
textattr(Ox15);/*Ox1f hop chay */
cputs(mfiD;
If(i==sh-1)
{
i=0;
/
else
I+
Sotoxy(x,y+1);
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textattr(Ox?1); /*74 mau chu */
couts(mfil>;
break,

case 13:
show();/*hien con tro*/
cuaso(l, 15,1,1,80,85);
*chon=i;
regurn;

case B7:
show(); /*hien con tro*/
*chon=-1;
return;

/

/#*t**l**t#*t*****l*#**#*t*t##*#ilt#*#/
void noidungmenu(char *s{}>

{

5[0}2 HoAERERRRXKITOT P TRTT** kA u’.
sl1]=" TIM PHUONG TRINH HOI QUY “;
5[3]= /" ***I*#l*t#*EX[T*It*#****t H’,

J

/*******ti*i*i**##***i Lt 2 2 2 Ri*#*#**l/

void Tim_he so(mt _nk X,vt_n y)
{

FILE *f;

nt ij p;

float t,alfa,bela,lamda,gama, muyy;

vin v,

fflush(stdin);

f=fopen("VD.txt”, "wt "),
for(p=1;p<=k;p++) //bien doi ma tran a

{
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fprintf(f, "\nLap lan %d\n"”, k);
t=0;
muy=0;

for(i=p;i<=n;i++)

{
vii]=X[i][D);
t+=v/[i]*v(i];
J
alfa=sqri(t);

fprintf(t, "alfa=%r", alfa);
fprintf(f, "\n");
lamda=X/p](p];
if(lamda>0)

alfa=-alfa;
beta=alfa*alfa-alfa*lamda;
fprintf(f, "beta=%r",beta);
fprintf(f,"\n");
v{p]=v(p]-alfa;
for(J=p;j<=k;j++)

{
muy=0;
for(i=p;i<=n;i++)
muy+=v{i]*X[i]{jl;
gama=muy/beta;
fprintf(f, "gama=%r",8ama);
fprintf(f, "\n");
for(i=p;i<=n;i++)
Xi]1Gi=X{1][j]-v(i]*"gama;
/
geteh(;
muy=0;

for(i=p;i<=n;i++)
muy+=v{i)*ylil;



gama=muy/beta;
for(i=p;i<=ni++)
Y/i)=yli]-v[i]*gama,
// geteh();
for(i=1;i<=n;i++)
!
Iprintf(t, "9%4d> ",1);
for(=1;j<=Kkj++)

{
ffabs(X[I]GD==0)
X[i]fj]=fabs(X{1]G]D;
fprintf(f, "9%14.5" X[][D;
/
fprintf(f, "\n");
/
for(i=1;i<=n;i++)
/
fprintf(t, "%4d> “,D;
fprintf(f, "%14.5 ", y[i]D;
fprintfct, "\n");
/
/

for (i=k+1;i<=n;i++)
L+=y /11"y 1i);
fprintf(f, ”\n binh phuong do khong khop cusa nghiem
la:%14.4f\n"t);
felose();
/

/**l‘#*t**i#t*lRII#*&#*I****III*I##I#*#**i‘*l‘*l‘t***t/
void nhapkt mt()
{
nhap:
printf("\n so mau quan satn = ");
scanf("9%d",&n);
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brintf(”\nSo bien doc lap k = ");
scanf("%d", &k);
If (n<k)
{
printf("Bai toan khong co nghiem xac dinh;
moi nhap lail");
goto nhap ;

}

/****#*#i*lt#******t##***lkt*##***##****i**#***#*{/

void nhap mi(mt nk X,char x)
/
int 1j;
float tg;
clrser(Q);
printf(”"\n nhap ma tran X:\n"),
for (i=1;i<=n;i++)

{
for (=1 <=k;j++)
{
gsotoxy(l+13%,i+3),
printf("%cl[%d]%d]=",%,1D;
scanf("%f", &tg);
Xjh7=tg;
/
J
]

/#**#*********‘*l#*l*l*#**ltl##*I*i*##**i*#f/

void nhap vi(vt_n y,char x)
{
int I;
printf("\n Moi nhap vecto %c:\n", x);
for (i=1;i<=n;i++)
{
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printfC”\t %ef9%d]=",x,1);
secanf("%rf", &eylipD;

/

SRR AN RARAR KRR KA KR RREE RN EERREARRERAA AR [

void inmi(mt nk X, char x)
{
int 1j;
printf("\n ma tran %c 1a: \n ", x);
for (i=1;i<=n;i++)
{ Dprintf(”%4d>",1);
for (j=1j<=Kkj++)
/
if (fabs(X{iHD==0)
X/il(j]=abs(X{il[j]D,
printf("\t9%614.4f" XD,

printfc"\n");
If(19%80==0)
{
printf("nhan mot phim bat ky de xem
tiep:\n");
getch();

/

/*I*t*l* FA I e e #*#*#**I#I****#tl*i**l/

void suamt(mt_nk X,char x)
{
int ij;
float tg;
char tl;
do

{
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inmicX, 'X");

printf ("\nco can sua khong? c¢/k");

tl=getch();

if (tl=="c’/ /1 tI=="C")

{
printf( "\nhang can sua:") ;
secanf("%d’,&D;
printf("\ncot can sua:") ;
scanf("9%d", &j);
printf("phan tu can sua
Jel%d][%d]=", X, 1,));

scanf("9%r", &tg);
X[]jl=tg;

/
while (t1l="Kk’);
/

/ll*&**#*tl*#**#****i#i*#*#***t#**‘#***f/

vold invs(vt_n y)
{

int i;

for (i=1;i<=n;i++)
{ printf("%4d>",1);

printf("\t9%14.4f",y[i]);

printf’"\n");

If (1%20==0)

/

printf( "'nhan phin bat ky de xem
tiep...\n");

geteh();

)

/i***#*lt*#**#*Ik*#****t*‘*t#!*****#*lﬂ/
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void suavi(vt n y,char x)

}

{

int i;
char ti;
do
/
printf("vecto %c la:\n",x);
mnvi(y);
printf ("\nco can sua khong? c¢/k\n");
tl=getch();
If ctl=="c’/ /tI1=="C")

{
printf(”\n vi tri can sua:");
seanf("%d", &i);
printf("phan tu can sua %cf{9%d]=",x,1);
seanf( "\ t%r", &yliD;
printfc"\n");
/

/
while (tll="k’);

/t-* e ok o e o o e o e e A W A 2 A o e #*tli*ll*#*l***#/

void doc_mi(int *n,int *k,mt nk XD

/

int 1j;

FILE *fl;

char u,tep(18];
clrser();

laj:

printf("\nvao ten tep chua mt can doc:");
gets(tep);
fflush(stdin);
fl=fopenctep, "rt");
If(f1==NULL)

{
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printf(“\nloi mo tep!");

printf(“\nnhan phim bat ky de nhap lai...”");
printf(”"\nnhan ’e’ de thoat... "),
if(getch(D=="e’)

exit(1);
else
goto lai;
/
else
{

fscanf(f1, "%d%d%3c ", n k,u),;
for(i=1;i<="*n;1++)

{
for(ji=1;j<=*k;j++)
/
fscanf(rl, "%f", &X[]G);
yi
fsecanr(fl, "%lc", w;
}
}
felose(f1);
geteh(O;

}

/»I‘ o 3 3 3 3 ok 3k e ok S N A A N N Ak e 3 e ek ok t-i‘*-\l‘**#*/

void doc_vi(int *n,vi_n y)
{
int 1;
FILE *f3;
char u,tep(l5);
nhap lai:
elrser();
printf("vao ten tep chua vt can doc:");
getsctep);
fflush¢stdin);
rB=rfopen(tep, "rt");
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lai...

/

If(fB==NULL)
/
printf("loi mo tepl/il”);
printf("nhan ‘e’ de thoat_ nhan phim bat Ky de nhap
",
if(getech(D=="e”)

exit(l);
else
goto nhap lai;
/
else
{

fscanf(fl, '%d%8c ", n,u);
fordi=1;i<=*n;i++)

fscanf(fz, "%r%ae ", &yli],u);
/
relose(fd);

/*4‘&4’*44‘**4‘&* W e gk o At e o 3k o o e 3t e 3 e 3k o o e g AN gk R &*Il‘*/

void docdulieu(mt_nk X, vt n y)

{

char cha,chon,
eclrser();

printf("\nban muon nhap d! tu tep khong?(c/k):");

chon=getch(),

putch(chon);

getch();

IfCchon/="c”)

{

nhapkt_ mtQ;
nhap mt(X, 'X’);
suami(X,’'X");
getch();
clrser();
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nhap vi(y,'Y);
suave(y,’Y?);
geteh();
clrserQ);

else

doc_mt(&n, &k, X);
printf("n=9%d ",n);
printf( "k=9%d ", k),
getchO;
suamt(X,’X’);
doc_vi(&n,y);
printf("n=9%d ", n);
geteh();
suavit(y,’Y?");

/

/-\l‘#*l*# e 3 M e o N A e e o S S e e e e e s 3 o o o #*4’#4’4!‘*!*/

void gial tgt(mt_nk X,vt_n y,vt_ k x) //lkl
/
FILE *f;
int ij;
float t;
r=fopen("K@ househ.txt”, "at");
fseek(f,0,52);
fprintf(f, "Nghiem bai toan binh phuong cuc tieu:\n");
for(i=k+1;i<=n;i++)
x[1]=0;
x/k]=yk)/X[k][k);
for(i=k-1;i>=1;i-)
{
t=0;
for(=k;j>=i+1;--)
{
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E+=X[1][]*x);

/
x[1)=Cy1)-tO/X[i)[i];
/
clrser();

printf( "Phuong trinh hoi quy thuc nghiem la:\n");

printf("\tymu = ");
for(i=1;i<=k-1;i++)
{
If (fabsxipD==0)
xfi]=fabs(x{i]);

printf( "\e(%8.40)x[9%d] + ", x[i},1-1);

/

printf "\ t(%8.40)x[%d} ", x[k], k-1);

//8etchQ;
for(i=1;i<=k;i++)
/
fprintfct, "%4d> ", 1);
fprintf(t, "9%14.8f",x[iD;
fprintf(f, "\n");

felose(r);
/
/it-*#-***&i**##*#**t*#**#t#*t*t**#ﬁ#*&****##****/
void He_so(mt_nk X,vt ny )
{
char cha ;
vt k z; vi_n r;float gama,
it i
do
!
docdulieu(X,y);
Tim he so(X,y);
glai_tgi(X,y,z);
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printf("\nban co muon nua khong?(c/k):");
cha=getch();

}
while(cha!="k’);

/*******I*t*******#*i*#*****t*t**#******t**ttﬂ/
void Noi dung()
{
printf( "Dau vao: \n Gia su x1,x8,...,xk la cac bien doc
lap va bien y la bien phu thuoc. ");
printf(”\nTa tien hanh n quan sat dong thoi ve k+1 bien
xl,x8,..xk, va y. ")
printf(*\nNoi dung: Bang phuong phap cuc tieu ta tim
rg cac he so phuong trinh thuc nghiem.");
printf("Da ra: \n Phuong trinh thuc¢ nghiem "),
geteh();
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PHU LUC 3
BAO CAO CHUONG TRINH

Menu chinh cua chuong trinh:

. Co so Kinh Te Luong

Mo hinhcap1 Mo hinhcap 2 Thoat

Quy hoach

- Chuang trink

truc giao

Gi4o vién hudng dan:

PGS. TS BuUi Minh Tri

Sinh vién:

Ha Thi Van Anh

Lédp Toan Tin -

K46

-

Sau khi chuyén con chudt dén thanh menu trén cting. Lyra chon loai mé

hinh quy hoach tryc giao.
C6 ba Menu la:
- Mo hinh cap 1
- Mo hinh cap 2
- Thoat

1.1. Lwa chon véi mé hinh cép I:
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1.1.1. Nhép tir ban phim
Xét vi dy sau: ding QHTG cép 1 tim quan h¢ gitra Y va 3 bién Z,, Z,, Z;
150 < Z, <300
30 <Z, <90
15<27Z;<45
+ Gia sir m6 hinh 1a tuyén tinh
+ Chon o = 0,05 cho céc bang thng ké
+) Tién hanh 3 thi nghiém lap & tim y}, = 12; y3 = 13,8; yp = 13,2.
+)Yi=3;Y2=6; Y3=10; Ye=12; Ys=15; Ys=23; Y,=12; Ys= 18

Sau khi vao Menu Mo hinh cap 1, chon Nhap tu Ban phim. Ta thiy xuét hién
cira sb sau:

. Nhap du lieu tu ban phim cho mo hinh cap |

Nhén t6 chinh = — - Nhan td phy-— : Thi nghiém tai tam
S8 rhénté chich [0 | || Séohentéphy [0 $6thi nghigm [0
Gidh han Heé thite sinh K& qua do
Dubi | Tién

Buid l

Bang thi nghiém

S -
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Trong thi dy trén: S6 nhan té chinh 1a 3, sé nhan tb phu 1a 0. Lan luot
nhap gi6i han trén, gi¢i han dudi cho Z , nhép s6 thi nghiém tai tim va gia trj
ctia no.

Sau khi nhap xong ta An vao nit Buid dé nhap cac gia trj cho Y.

&, Nhap du lieu tu ban phim cho mo hinh cap |

Nhan t§ chinh - : Nhén té phu Thi nghiém tai tam

S8 nhén t8 chinh E S8 nhan t4 phu |I] 56 thi nghiém E]
Giéi han He thae sinh Ké qud do
Dubi | Tién l |
| 150 300 | 2
30 0 138
15 a0 13.2

.

Béng lhj’ nghié_m = il T R S —

|« x1 2 |3 | v &

21 * ' 6

3] o+ + 10
4 + + 12

z + - 15 J
g - " + 23

7 . + + 14

T " - ) iR j

+) Néu mubn thyc hién chuong trinh An Ok.

+) Néu khéng mudn thyc hién chuong trinh va quay tré lai thi An
Cancel.

+) Mubn ghi két qua lai An Save

Sau khi An Ok, két qua nhu sau:
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=, Ket qua mo hinh cap 1

M8 hinh chuta kiém djnh hé sé
=12.375 + 2375X1 + 0.625 X2 + 4,625 X3

$=712375+2375X1 + 462543

- M8 hinh biénZ - . — PP,
y=-4+003221+0.30823

Kiém dinh mé hinh
Ma hinh phi: hgtp

In l

1.1.2. Nhap tir File
Kich vao Nhap tu File s& hién 1&€n hop thoai.

> o

My Recent
Documents

DL@ Shows the files, folders, program shortcuts, and other items on the desktop. |
esklop |

My Documents

Mytornpdet

File name: I ﬂ | Open I
My Network  Files of ype: | _ﬂ Cancel
Fleces I™ Dpen as read-only

Chon File cén lay dir liéu 1a Vi du 4.1. Rbi 4n Open trén man hinh s& nhur sau:
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=. Nhap du lieu tu ban phim cho mo hinh cap |

Nhén t8 chinh
S nhan & chinh EI
Gii han
Dubi | Tién
1 0.008 01
2 003 a3
3 19 84

Bang thi nghigm

Nhan t8 phy Thi nghiém Lai tam

56 nhan 16 phy II] S& thi nghiém
Hé thite sinh K&t qui do
| ]
] B
2l M3
3] 108

0 ] x| w2 |y .

LI T - IEE]
2] - + . 185

3 " . . >

4 + + + 3

<2l s y ; + 16

L . - + 185 ;

Cancel

+) An Ok néu mudn thyc hién tiép

+) An Cancel néu khong mubn thue hién nira.

Sau khi 4n Ok, két qua hién 1én nhu sau:

&. Ket qua mo hinhcap 1

M& hinh bién 2

Md hinh chua kigm dinh hé s&
y=12.375 + 2.375X1 + 0625 X2 + 4 625 X3

M hinh sau khi kiém dinh hé s&
y=12375+ 2375 K1 + 46253

y=-4+003221+030823 |

Kiém dinh mé hinh
Mé hinh phi hgp
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2.2. Lwa chon véi mé hinh cdp 2
2.2.1. Nhép tir ban phim
Xét vi du sau: Tim quan hé giira Y va 3 bién Z,, Z,, Z,
0,008 <Z, <0,1
0,03<7,<0,3
19<7Z, <84
+ Gia sir md hinh 12 tuyén tinh
+ Chon a=0,05 cho cac bang théng ké
+) Tién hanh 4 thi nghiém lap & tim
yy = 10,1; yf] =112 y?, =99, y?) =123
)Y, =13,9; Y;=18,5; Yi=2; Yy=3; Ys=16; Y= 18.5; Y7=9; Yz=12

w. Nhap du lieu tu ban phim cho mo hinh cap Il

Nhan t8 chinh Thi nghigm taitam ldn 1~ Thi nghigm tai tam 1&n 2-
58 nhan @ chinh S8 thi nghiém III _ S8 thi nghigm |I|
Giéi han Két qué do
: Duéi | Tién 2|
{ | ooos o1 _ Lo 1.2
' 1o 03 b ;
i

Ll e
19 84 ! 1 123 :j

Bamth‘ ngﬁém ...... = PR S € S 8L O e 0 O
W | w2 | x3 | x1k2 | w3 | w263 | w1 | w2 | x3 | _AJ

14 1414 a 0 0 0 0 1333 0667 -0.667 8

5] 0 1414 0 0 0 0 0867 1333 0667 75

18] 0 -1.414 0 0 0 0 0867 1333 0667 158

171 0 0 1.414 0 0 0 -0.667 0667 1333 115

1 0 0 -1.414 0 ~ 0 0 0667 0667 1333 5 =
Kl b

+) An Ok néu mudn thyc hién tiép.
+) An Cancel néu khéng mudn thyuc hién nira.

Sau khi 4n Ok, két qua hién Ién nhu sau:
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w. Ket qua mo hinh cap 2 ; Q@@

Mé hinh chua kié’m dinh hé Y fE—— i R iR

v =11.067 + 1.75X1 - 4.386:X2 + 2.274 X3 - 0,387 X1 X2 - 0.013X1 X3 +1.737 X2 X3 + 0.762
X172+ 0.837 X2°2 - 0.863X'372

M hinh sau khi kiém dinh hé s8
Cp=11.067 +1.75X1 - 4386 X2 + 2274 X3 + 1.737 X2 X3

Ma hinh bién Z
y=14.135+38.04321 -52887 22 + 0.00523 + 0.396 2223

Kiém dinh mé hinh
| M& hinh bac hai phii hgp

2.2.2. Nhdp tir File twong tw nhu trong QHTG cdp 2

2.3. Thoat

Khi vao Menu nay, tirc la thoat chuong trinh .
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