, CHUONG 10:
UNG DUNG MQ HINH
PHAN TiCH HOI QUY

TRONG DU BAO

Ta thy trong dif liéu khong c6 gid cam 1a 4,5 ngan
d/kg. Mot cau hoi o nhién 1a: néu gid cam 14 X= X, =
4.5 ngan d/kg thi lugng cam bdn 12 bao nhiéu?

Ta khéng the trd loi: chd toi mot tf, d€ i chay ra cho
hoi ba ban, xem néu ba ban gid 4,5 ngn d/kg thi ba
bdn dugc bao nhi€u ta/ngay.

Tir mdu dd 6, ta phdi trd 13 cAu hdi ndy.

Ta phai uc lugng (du dodn) dugc lugng cam ban s 1a
bao nhiéu néu gid cam 1a X =X (=45 ngan dkg. -

Ta thdy cing mic gi4 thi lugng cam béan s& khéc
nhau. Thi dy: cung gid badn, lugng cam bin ngay
hom trude khdc ngay hom sau. Cung ngay bén, noi
ban khdc nhau thi lugng cam bén s€ khic nhau.
Cung ngay bdn, cung noi bdn, ba gia s€ bdn it/
nhiéu hon thi€u ni.

Tum lai, tng véi X, s€ co nhiéu gid tri cda Y, ky
hiéu la Y01, Y02, ..., YOs. c

Ta ¢6: E(Y/X=X0=E(Y/X0=% ElYOJ'

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

E(Y/X0) =? : du bdo (udc luong) gid tri trung
binh

YO0=(YO01,..,Y0s) =? : du bdo gid tri cd biét

Ta c6 2 dang uéc lugng 1a UL diém va UL
khodng nén du bdo ¢6 2 dang: du bdo diém va
duw bdo khodng.

Du bdo v8i md hinh 2 bién.

Du bdo v8i mé hinh nhiéu bién.

10.1 DU BA0 VT MO HINH HAI BIEN

Xétmo hinh hoi quy hai bién sau:
EV/X)=a+ AR
RE (/) ﬁX;SRFYi_MﬂXi
F=a+pX+U A oA A
Li=a+ X +U,
Mt khi mo hinh wdc lugng SRF dide x4c dinh 1 phil hop tot, ta c6
thé ding dé dy bdo gif tri trung binh E(Y/X) hay gif tri c4 bit T

10.1.1 Dy bo diém (Point Prediction)

Cho X = X cho trudc.

Du bdo gid tr trung binh chinh 4 dy bdo cho E(Y/X=Xy)

D béo of bigtkf higu B ¥,

Khi thay X, vio ham SRF, ta thu dugc ¥, =4+ AY ;

ta chitng minh duge ¥, 1 wde hwong tuyén tinh, khong chéch t6t
nhat cda E(¥/Xy) va ¥y, do d6 ngui ta sit dung };0 4 dv bdo diém

cho cd gi4 tri trung binh va gid tri c4 biét cda bién phu thude 1.

10.1.2 Dy bao khoang (Interval Prediction)

P& du bdo khodng, ngudi ta ciing phéi cin ct vio dy bo diém 7.
Can luu ¥ ring vé ban chat, };0 cing la dai lugng ngéu nhién, viné
phu thudc vio cic dai lugng ngau nhién a, ﬁA

Ngudi ta cling chitng minh dude ring }A’O c6 phan phdi chudn duéi
gia thi€t thanh phin nhiéu c¢6 phan phéi chuin, véi ky vong la
E(Y/X,)=a+pXp va phudng sai xdc dinh biing biéu thic:

1, Xo-X)7
n Z;&f

se(¥o)= yvar(T,) (10.2)

1sar(?o): a{ (10.1)
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10.1.2.1 Dy bdo trung binh (Mean Prediction) E(Y/X))

Vi tinh chat }?0 ¢6 phan phéi chudn, va st dung 6* 13 udc Iudng
khong chéch cho phudng sai tong thé o, thi lic dé dai Ivgng ngiu
nhién ¢ x4c dinh bing biéu thitc

Y, - E(r/x,
= 0 (,\ / 0 ) (103)

sel\l,

c6 phan phoi t-student véi (n-2) bac tif do, trong dé 7 13 58 quan s4t
clia mdu, 2 chinh 13 58 tham 6 ¢6 trong md hinh hdi quy.
Vi d6 tin ciy (1-a), KTC cta gi4 tri trung binh E(¥/X;) 14:

Yo +102.5e(T0) (10.4)

Ta c6 sai s6 cia du bdo [}0 =Yy- };0 13 dai Ivong ngdu nhién cé

phuong sai xdc dinh nhu sau:

var([}o ): Var(Yo -1, ): o’ {1 + % + 7()(02::2()2 ]

=Va1‘();0 )+ Var(U0 ):var();0)+ o’ (10.5)

Khi ding & thay thé cho ¢’, ta c6:
T, -,

=20, "0 (10.6)
se\U,

6 phan phdi t-student v8i (n-2) bac ty do.

Vi do tin cdy (1-0), KTC ciia gi tri c4 biét cho bién phy thudc Ii:

Yo+ 1050 se(Uy) (10.7) 1

Thi du 104.1: Dyt bdo cho mo hinh hdi quy hai bién

J tidu bang New York ciia My, phan dong din v va thich
trd choi x0 50 0 tén 3 Lotto. Gid stt ngui ta mudn khdo st
moi quan hé giita thu nhip va 6 tien choi Lotto trong dén
ctf, biing cach thiét lip mau quan sit, trong do ¥ 1 s0 tién
mua x0 §0 trong twdn, X 13 thu nhip khd dung (sau thuf)
trong fudn, tAt ¢4 duge tinh biing d6 la (bdng 10.1),

11
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Vi tong s6 quan sdt cia mdu n = 10, ta c6:

Y=Y'X j=2625010=2605, T = YT, }n=290110=19
ZXYﬂMYsqum%mMm_4mo_
ZX-nX27wm4wmm25wms

G=T - B X=29-(0.081455).0623)=7.618182

Vay ham hot quy ude hong 13
27618182+ 0081435, + U,

Gid sit ta mudn sit dung mo hinh héi quy ndy dé dy bdo mic chi
tiéu mua Lotto trung binh cta nhiing ngudi c6 mc thu nhip kha
dung 1h 340 Shudn, k§ higu 12 E(T/X, =340), véi do tin ciy A
95%. Trinh ty tinh todn nhu sau:

TSS=3¥-n(Y Y= 8804 - 10.(29)'= 394

ESS=p° (Z)(f —nX’ ): B Tx2=(0.0814351(740625-10.262.5)

- (0.081435 (51562.5)=342.1091
RSS = TSS-ESS= 394 - 342.1091=51.89091
., RSS 5189091

0 =——=——=0480304
n-12 § 14

Ta c6 wdc lugng diém cia E(Y/X, =340) chinh 13 Y, :
¥,=7.618182+0.081455X,=7.618182+0.081455.(340)=35.31273

(Xo —X)’
1ar(} 0)=0 [n Z.X ]

(340 —262.5)
515625

~6486364|:10 :| =1.404199

se(Yo)=yvar(¥;) =+/1.404199 =1.184989

V8i dd tin cdy 95%, tra bang r-student ta cé r(” )= =15 5,5 =2.306
Viy khodng tin ciy 95% cla E(Y/XO = 340) la:

Yo £ tgj;z).se( Y0)=1(35.31273 £(2.306).(1.184989))

Hay (32.58014 ; 38.04531) 15

Gid st ta mudn di bo 6 tién mua Lotto ciia mdt ngudi ¢6 thu nhap
340 $/tuan (dy bio c4 biét) cling v6i do tin cdy 95%, thi cAn tinh
var((j’o ):

. . 1 X, -X
Var(UO ): var(Y0 -¥, ):02 1+—+7( 0 ; )Z

n in
—var(f, )+ o +1.404199+6.486364=7 890563

se(Uo)=yvar(U,) =+/7.890563 =2.809015
Vﬁy khoang tin iy 95% cua Yp/Xp=34014 :
Yot (02 se( Uy )=(35.31273 £ (2.306).(2.809015))
Hay (28.83514 ; 41.79031) 16
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Quan st hinh v&, ahdn thdy:

.G tr X, ndm trong Khodng bién thitn cta 56 Liéu (150<Ky<3T3)
thi ket qua o bdo mdi déng tn ciy, X, chng gin Y thiket qua oy
bdo cing chinh xc.

Do d6 khodng du bdo hep nht (v4 do d6 cd d chinh xdc cao nbd)
1 tad trung binh mi K=

10.2 DU B0 VG MO HINH NHIEU BIEN

Gid stt mo hinh hoi quy nhi€u bién dang ma trdn nhu sau:
PRFngdunhién: Y=Xp+U
SRFngdunhién: V=X, ﬁ+U

CuuDuongThanCong.com

10.2.2 Dy bao khoang

10.2.2.1 Dy bdo trung binh

Pé thite hién di bdo cho gi tri trung binh, ta cAn ude Iugng phudng
sai cla gi4 tri dy bdo diém );0 bing cong thifc:

varlf, )= 1 cor{B) 0 =02 (x7 )t (108)

A (10.9

Trong d6 cov (ﬂ) 13 ma trAn hiép phuong sai cfia hé s6 hdi quy xdc
dinh bing cong thic (4.10).
d tin cdy (1-a), khodng tin cdy cta gi4 tri trung binh E(¥/Xp) 1a:

Yot rgjf).se(fo) (10.10)

20
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102.2.2 Dyt bdo cd biét
Sai 56 cia dy bdo trong mo hinh nhicu bién dude tinh bing cong
thitc:

sy vl ot <o (e x| oy
i) i) (0.2

do tin cay (1-0), ta co thé wdc igng khodng gid tri c4 biét cho bin
phu thuge bing bicu thic:

Fo+ rf,jj).se(ﬁo) (10.13)

21

Th}' du 10.4.2: Dy biao cho mé hinh hdi quy nhiéu
bién

Tiép theo thi du 5.1 trong chuong 5,

Y : lugng hang ban dudc (tAn/thdng)

X : gid hang (ngan d/kg)

D=0 : thanh phd , D=1 : ndng thon

du bdo lugng hang bdn dudc trung binh cla mot cira
hang & thanh phd, khi gid ban la 2.9 ngan dong/kg, véi
do tin cay 95%.

22

155 =YY i f = Y1 lf}
= 306504 - 10(174 6] ~16.524
10

1746
ESS=p" X" -ulTf =[256633 0407582 —3.45971] 878
42053

—10(1746] =13.17077
10
RSS  RSS

RSS =TSS - ESS =3.353227 ; 67 = ——=—"2=0.479032

n—-k n-3 23

-l D, X,)=0 0 29)

25,6633
Y,=X"Tp=p"X"=( 0 2.9)]0407582 |=15.63015
~345971

varlf, )= x (x7x ) X0~ 6 X (X7 X ) X°

14946 -186 —60\[1
[1029]-18 1101 —15|[0 [=0.203475
~60 -15 25 J|29

0479032
273

= se(ﬁ): VarlY, |=0.453204

24
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10.3 DANH GI& DO CHINH XAC CUA DU BAO

10.3.1 Phén chia méu

Mét trong nhitng tiéu chudn dé d4nh gid md hinh t6t theo tiéu
chudn ctia Harvey 14 mé hinh c6 khd ndng du bdo chinh x4c.

viéc d4nh gid mdc do chinh x4c trong dv bdo cia mo hinh hoi quy
doi hoi phdi cd 56 ligu thirc t¢ dé doi chiéu vdi gid tri du bdo tit mo
hinh. Diéu ndy c6 thé thc hién bing cdch thu thip thém s6 lidu
mdi, nhung thyc t€ viéc thu thip thém s6 liéu méi khong phai lic
ndo cting dé& ding thitc hién dudc.

Do d6 ngudi ta giai quyét bing cach phan chia mau, nghia 13 tit
méu dang c6 t4ch thanh hai mau con.

Mu con tht nhdt duge stt dung dé wdc hrgng md hinh héi quy v
o013 “méu khdi dong” (initialization set).

Mau con tht hai duge st dung d kiém tra do chinh x4c cfa cc gid
tri df béo tit md hinh hoi quy tim g i mau khdi dong. Mau con
tht hai dude goi 13 “mdu kiém tra” (zest set).

Ta cin cin ohic viée xéc dinh miu kiém tra sao cho khong lam
thay doi nhiéu dén két qua hoi quy dua trén méu khdi dong, dong
thdi ¢d df 56 quan sét cdn thiét trong méu kiém tra € dénh gid
dutge kha nng dit bdo cia mb hinh,

27

10.3.2 Tiéu chuén do ludng thong ké ctia di bdo

Gia stt mau kiém tra gdm m quan sat,

trong d6 ky hiéu ¥; 1 gi4 tri thuc € ctia bién phu thudc ¥;

}i- 14 gid tri dit b4o di€m cfia m6 hinh héi quy;

U, =1, T, 13 sai s ca dy bdo.

Dénh gi4 kha ning dy bdo ciia md hinh dwde dya trén cdc sai s6 dy
b4o trong miu kiém tra md khong dua trén mu khéi dong vi thue
t¢ khi x4y dyng mé hinh hoi quy, ngudi ta da tim cdch cyc tiéu céc
phén duf trong mAu khdi dong dé x4c dinh cdc tham s6 wdc Iugng.
Vin dé & ddy 13 két qud wdc luong cé con khép (fitred) véi cdc
quan st ngodi mAu khdi dong hay khong?

28
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Ta cé cdc tiéu chuin do Irdng théng ké nhit sau:

- Sai 56 trung binh ME (mean error)
m

ME=—%S"U 10.14
m; : ( )

- Sai 56 tuyét d6i trung binh MAE (mean absolute error)
m

MAE=—Y"[U, 10.15
w2l (10.15)
- Sai s6 binh phwdng trung binh MSE (mean squared error)
1 m n
MSE=—>"U? (10.16)
mig

- Cin bic hai ciia sai s6 binh phuong trung binh RMSE

RMSE = MSE (10.17)
Céc chi s8 trén déu phuy thude vio don vi do clia bién, do dé viéc
danh gi4 céc chi s6 trén 16n hay nhé khong chi chd ¥ thuin tiy vé
mét gid tri ma con phai quan tAm dé&n don vi clia bién.

29

Cdc do huong thong k& ME, MAE, MSE, RMSE chi ¢ ¥ nghia khi
ditge doi chiéu hay so sénh gifta cdc md hinh hoi quy (cing dang
bién phu thude vA cing ¢d méu), hay ndi cich khdc, viée phan tich
d6c I4p céc gid tr clia nhitng chi s6 ndy it ¢6 § ngha.

(e tiéu chudn con lai o6 thé dude phin tich d€ xem xét khd ndng
dif bdo cfia mot md hinh hoi quy cd tot hay khong.

Ngodi ra, ngudi ta odn so sénh cde tiéu chudn do lung théng ké
giifa c4c md hinh hi quy khéc nhau nhim muc dich hva chon dutgc
mo hinh ¢6 kha ning v bdo t6t nhdt,

30

c4c tidu chudn do ludng théng ké khong phu thude vio don vi do
clia bién:
Sai 56 phin trim (twong do1) PE (percentage error):

-
i

T -7
PE, —( ‘ ‘]_100 (10.18)

Sai 6 phan trim trung binh MPE (mean percentage error):
m

1
MPE =— " PE, (10.19)
ma

Sai s0 phan trim tuyét doi trung binh MAPE (mean absolute
percentage error):

m

MAPE :lZ‘PEf\ (10.20)

= 31
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Ngodi ra ta cdn ¢6 hé s6 bit ding thic Theil (Theil Inequality
Coefficient) nhu sau:

Z();z“yi)z/m

i=1

Iic=

(10.21)

m mn

NI e Y fm

i=1 i=1
Hé 56 TIC c6 gi4 tri trong [0,1]. Khi TIC=0, tifc sai léch giita gi4 tri
dit bo diém véi gid tri thyc t€ bing 0, khi d6 ham héi quy dir bdo
chinh x4c hoan toan. Trong thuc t€ hiém khi c6 dugc gi4 tri Iy
ttdng TIC=0, m4 chi ky vong TIC cang gin 0 thi cang tot.
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Ta c6 thé phan tich ti s& thanh c4c thanh phén sau:

Z({’i f}’i)z/m :(}T’f}?)z +(si; 751,)2 +2(1 7R?Y)s);sy

Trong dé:
m .
_ 2
Y =" qi4 tri trung binh cda dy bdo diém trong mAu kiém tra;
m

m

>

Y =" gi4 tri trung binh thuc t& trong miu ki€m tra;

m
Y
Z(}; 71’)
s;=y————"—:d§ léch chudn clia gi4 tri du béo trong miu
m
kiém tra; 3

Sy =
kiém tra:

g oo
R, = - hé s0 twong quan gitta cdc gid

\/Z(ﬁ —f’]z.z(}; 1)

tri du bdo va gid tri thuc t€ trong mu kiém tra.

34

Ta ¢ cdc ty 1€ tudng tng nhut sau:
Ty 1é chéch (Bias Proportion): cho biét trung binh c4c gid tri dif bdo
khac biét nhut thé nio so véi trung binh cdc gi4 tri thurc té,

7 2
(} _}) (10.22)

Y -1)

Ty 1& phuong sai (Variance Proportion): cho biét mitc do bién thién
clia cdc gid tri dir bdo khéc biét nhif thé ndo so véi do bién thién

clia cdc gi tri thic €.

(Sf ) (10.23)

T -x)

Ty 1é hiép phuong sai (Covariance Proportion): cho biét ti 18 phan
sai 6 cla du bdo khong mang tinh hé théng.

AR b (1024)

Ty 1¢ chéch, tf 1¢ phuong sai v tf 1¢ hiép phuong sai ¢d tong ludn
bing 1.

Néu di bdo 13 tot, tj 1 chéch va ty 18 phuong sai sé o6 khuynh
huéng nho, va nhu vAy phan 1dn sai s trong dif bdo sé thude vé ty
¢ hiép phuong sai, 1 phin do ludng thé hién tinh chdt khong hé
thong (khong quy ludt).

36
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10.3.3 Dy bdo ngoai miu

Né&u muc dich chi 12 @€ ki€m tra kha ning du bido
clia mo6 hinh thi gi4 tri bi€n doc lap (X0) dugc st
dung dé du bdo dudc 13y tir trong mau ki€m tra.
Tuy nhién tng dung cda phan tich hdi quy 13 st
dung mo hinh hdi quy dé du bdo cho bi€n phu
thuoc — du bdo ngoai pham vi miu phan tich.

Mot mo hinh hdi quy sau khi ti€n hanh dy bdo
trong mau nhim muc dich didnh gid khd ning du
bdo chinh xdc clia mé hinh c6 thé dudc van dung
dé€ du bdo ngoai mau.

37

Thi dy 10.4.3: Dy b4o biing cdch sit dung phan mém Eviews

St dung lai bang dit liéu 4.4 trong thi du & chudng 4 vé :

ti1& tif vong @ tré s¢ sinh (CM),

ti 1¢ phan trim phu nif biét doc-viét (FLR),

thu nhdp quic gia theo ddu ngudi (PGNP),

va ti 1€ sinh dé trung binh cia mot phu ntt (TFR)

cia nhom gom 64 quoc gia.

stt dung 54 quan sat dau tién 1im mau khdi dong (initialization set)
10 quan sét cudi cing dé 1im méu kiém tra (test ser).

38

Trng 0 42, chngtade cp dén bt md ks

(=g, IR+ BPGR4 BIER 4L (D)
(M =f, 4 BELR 4 SR 4T 4]
Mt cva ching ta by g ioh i ning e béo ctaba
i 50 Ao e e g et s

39
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Céc budc tién hanh nhu sau:
% Budc0: x4c dinh pham vi mau khdi dong.
< Budc 1: hdi quy cdc md hinh (4.20), (4.21) trén mAu khdi dong
gdm 54 quan sét.
% Budc 2: tinh gi4 trj du bdo diém cda hai md hinh (13 }%)
% Budc 3: xdc dinh pham vi mAu kiém tra.
(butdc 2, 3: ding chitc nang Forecast ciia Eviews)
% Budc 4: tinh céc sai s6 (1a U, =Y -T) gitta gid tri dy bdo
diém (1 }A’f) va gid trj thye € (13 Y;) trén miu ki€m tra, 4p dung

céc cong thifc tir (10.14) dén (10.24) d6i véi tirng md hinh hdi quy.

*

% Budc 5: 50 sdnh do chinh xdc ctia d b4o gitta hai m6 hinh.
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So sanh cédc tiéu chuén:
RMSE

MAE

MAPE

TIC

Ta thdy clia 4 bién tot hon. Vay d€ du bdo thi
ta chon md hinh 4 bién.

45
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Mgdi ghé thim trang web:

sshttp://kinhteluong.ungdung.googlepages.com
sshttp://xacsuatthongke.googlepages.com
sshttp://phamtricao.googlepages.com
s*www37.websamba.com/phamtricao

s*www.phamtricao.web1000.com
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