Chwong 3

PHUONG PHAP DU BAO
PINH LUQONG



3.1. Giéi thiéu

Khai ni€ém va vai tro cia duw bao

Du bao (tiéng Hy Lap 1a Prognosis): sw tién doan, sy thay trudc
Du bao (Tu dién Tiéng Viét-Vién ngoén ngir hoc- 2006): Bao
trwoc vé tinh hinh c6 nhiéu kha nang sé xay ra, dya trén co so
nhirng so6 li€u, nhirng thong tin da co.

Du bao (Phuong phap du bao kinh té can ban): Dy bao la tién
doan khoa hoc mang tinh xac suat va phwong an trong
khoang thoi gian hitu han vé twong lal phat trién cua doi tugng
Kinh te.

Tién doan khoa hgc: La nhiing ti€n doan dya trén viéc phan
tich moi lién hé qua lai gitta cac doi tuong Kinh té va cac
phwong phap xir ly thong tin khoa hgc nham phat hi¢n ra tinh
guy luat cua doi twong dugce du bao.

Yéu to quan trong trong 1ap ké hoach va ra quyét dinh.



3.1. Gi&i thidu

Phan loai du bao

Str dung nhiéu tiéu chi khac nhau dé phan loai du bao dinh luong
Phan loai theo thoi gian duw bao:
Du bao ngan han (1-3 nim)
Du bao trung han (3-5 nam, <10 nam)
Du bao dai han ( >10 nam)
Phan loai theo d6i twong Kinh té:
Du b4o dan s, du bao g1a ca, du bdo san lugng ti€u thu...
Phan loai theo két qua dw bao:
Dy bao diém va dy bao khoang
Phan loai theo phwong phap tiép cin doi twong du bao:
Du bao khao sat: Thim do truc tiép ddi twong du bao
Dw bao muc tiéu: Tim phuong an t6i wu dé dat dugc muc tiéu phat trién
tuong lai, tiép can gian tiép
Phan loai theo phwong phap dw bao:
Du béao bang phuong phap dinh tinh, phuong phéap dinh luong



3.1. Giéi thieu

Phan loai phwong phap du bao

PHUONG PHAP
DU BAO

PHUONG PHAP
PINH TIiNH

PHUONG PHAP
PINH LUONG

Céc mé hinh Cac mo hinh chuoi

Lay y kién ciia ban linh dao
-Lay y kién ciia bo phin ban hang
-Lay y kién ciia nguoi tiéu ding
-Phwong phap chuyén gia

nhin qua thoi gian
I
-Binh quan don gian
x. -Binh quén di dong
-PP h?l quy don -San bing s6 mii
-PP hoi quy b(’ji -Chuoi thoi gian
-Phwong phap Box- Jenkins




3.1. Giéi thiéu

Dw bao dinh lwgng

Khai niém dw bao dinh lwgng: Phuong phap du bao dinh luong dya vao
cac so li€u thong ké va thong qua phuong phap toan hoc dé du bao cho
tuwong lal.
U'u diém ciia phwong phap dw bao dinh lwong:
Két qua du béao 1a cac so6 liéu cu thé hd trg tot cho quan 1y, kinh doanh
Két qua du bao khach quan
Phan mém ung dung trong du bao kha da dang, thuan tién cho sir dung
C6 phuong phap danh gia d¢ chinh xac du bao
Nhuoc diém ciia phwong phap du bao dinh lwong:
Yéu cau co sé dir liéu tot (Chinh xac, day du, kip thoi, dé tai lap...)
Thuong chi ap dung du bao cho cac doi tuong du bao mang tinh dinh
luong
Phan loai mang tinh twong doi va quy udc, co thé két hop cac phuong
phap khac nhau



3.1. Gi&i thidu

Qui trinh duw bao

Budc 1. Xac dinh muc dich du béo

Budc 2. Xac dinh khoang thot gian du bao
Budc 3. Lua chon phuong phap du bao
Budc 4. Thu thap va phan tich dir li¢u
Budc 5. Tién hanh du bao

Buéc 6. Kiém ching két qua va rat kinh nghiém



3.2. Phwong phap dw bao theo day so th&i gian

Khai niém

Cac doi twong kinh té déu van déng theo quy luat thoi gian (hién tai
chiu anh hu6ng cua qua khur, trong lai 1a do qua khuf hién tai hinh thanh
theo Xu thé phat trién nao do)

Diy so6 thoi gian: Day céc tri s cta ddi tugng nghién ctru duoc sap xép
theo thur tu thoi gian.

t (thoigian) 1 2 3 4 5... n
Y(GDP) Y, Y, Y, Y, Y Y,

Du bao theo chu01 thoi gian: Phuong phap nghlen ciru phat hién tinh
quy luat cua doi tuong du bao trong qua khir va hién tai dé chuyén sang
tuong lai

Phuong phap du béo chudi thoi gian da ngadm hiéu quy luat phat trién
trong qua khir va hién tai s€ dwoc kéo dai trong twong lai



3.2. Phwong phap dw bao theo day so th&i gian

Khai niém

Cac thanh phan ciia ddy so thoi gian:
Tinh xu hudng (trend): T
Tinh tho1 vu (seasonality): S
Tinh chu ky (cycles): C
Nhitng bién dong ngau nhién (random variation): R
M6 hinh s6 cong:
Y=T+S+C+R
M35 hinh s6 nhén:
Y=T*S*C*R
Du bao thwong sir dung mé hinh so nhén



4.2. Dw bao dwa trén div liéu chudi théi gian

Phuwong phap du bao gian don

Phwong phap du bao gian don la phwong phap du bao swr dung gia tri ¢
thoi gian ngay trwéc lam gia tri du bao ¢ ngay sau

Mo hinh du bao: Fi.1 = Dy
Fiit Gia tri du bao o ky (t+1)
D, Gia tri thuc t€ ¢ ky (t)
Uu diém:
Pon gian, xac dinh nhanh chong
Nhuwoc diém:
Murc d6 chinh xac ctia du bao thap
Chi du bao dugc sau 1 thoi ky
t (nam) 1 2 3
Y, (thuc té) 100  150—, 180
F..; (du bao) LlSO

4 S| 6

200 210 —
180 200 210



3.2. Phwong phap dw bao theo day so th&i gian

Dw bao dwa vao lugng ting (giam) tuyét doi binh quan

Phuong phap nay st dung khi bién dong cua hién tugng co
lrong tang (giam) tuyét doi lién hoan xap xi nhau.
Tang (giam) tuyét d6i lién hoan: &, =y — Vi,
Tang (giam) dinh goc: A=Y —Y,
Tang (giam) tuyét d6i binh quan: A= (y, - y,)/(n-1) = A /(n-1)
M6 hinh dw bao cé dang:
Voo = Yot AL L: tam xa du bao
Ung dung khi can tinh toan nhanh, so b va ngan han
Co thé 1am sai 1¢ch néu 2 diém dau cudi nam 1¢ch nhiéu so voi
duong Xu thé
Ap dung v&1 hién tugng phat trién theo ham tuyén tinh
Lang phi thong tin



3.2. Phwong phap dw bao theo day so th&i gian

Duw bao dua vao toc do phat trién binh quan

Phuong phap nay st dung khi bién dong ctia hién tuong co toc dd
phat trién lién hoan xap xi nhau.

T6c d6 phat trién lién hoan: t=Vi/Vi,

T6c d6 phat trién dinh goc: T=Vily,

Toc d6 phat trién binh quan:
o :/ Yn
= n-1 —
Y1

M6 hinh dw bao cé dang:

y.. =Yy *()" L: tAm xa du bao
Phuong phéap nay ap dung cho hién tuong phat trién theo ham mii
Co the 1am sai 1¢ch néu 2 diém dau cuoi nam Igch nhicu so véi xu
thé cac diém gitra day so thoi gian
Lang phi thong tin



4.2. Dw bao dwa trén div liéu chudi théi gian

Phuong phap du bao trung binh don gian

Phuong phép du bao trén co s& lay trung binh gian don ciia cac gia tri qua kh
lam gia tri du bao cho thoi ky ké tiép.
Cong thirc: t

>0,
Fiia= I:1t ’
Firg Gia tr1 du bao cho giai doan (t+1)
D, Gia tri thuc té cua giai doan (1)
t S giai doan thuc té
U'u diém:

Chinh xac hon phuong phap du bao gian don

Phu hop voi nhitng dong yéu cau déu cé xu hudng 6n dinh.
Nhuoc diém:

Phai luu trit mét sb luong dir liéu khé 16n

Chi du bao dugc mdt tho1 ky phia sau

Phu thudc vao mirc do trung binh dugc tinh



4.2. Dw bao dwa trén div liéu chudi théi gian

Phuong phap du bao trung binh gian don

= Vidu I: Hay du bao nhu cau thang 6 dua trén muc ban hang
trung binh thuc té cua cac thang trudc:

Thang

Mtrc ban thue té (Dt)

Murc ban Dy bao (Ft)

100 ~

110

120 -

130

140

O O | W] DND|

F6 = (100+110+120+130+140)/5= 120




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap duw bao bing so trung binh dong (trung binh truot) ‘

= Phuong phap dy béo bang so trung binh truot dya trén vige st
dung s6 binh quan truot (s6 trung binh dong) cua day so thoi
gian.
= Phwong phap du baoe bing so trung binh dong:
So trung binh dong khong cé trong so
So trung binh dong co trong so6
* Phuong phap s6 trung binh dong lam san phang sy bién thién
ngau nhién va lam bdc 16 xu thé cua hién tuong nghién curu.
= Phuong phap chi du bao duoc 1 budc vé phia trude
= Lang phi théng tin
= Ap dung khi bién dong qua kht khong lon
= Khéng co dot bién trong tuong lai



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang so trung binh déng (trung binh trwot)

= Phwong phap dw bao biang s6 trung binh ddng khéng trong so

- S(“')’trung binh dong khong trong s0: SO trung binh cong ciia mot phém
nhat dinh cac mirc do cua day so thoi gian va khong cé trong s6 doi véi
cac muc do & nhirng thoi gian khac nhau.

= Sb trung binh dong khong trong s6 (Moving Average) duoc tinh:

MA = tzllYi /K
i=t—-K
= K Khofing tinh trung biph ¢6 thé 1é hodc chan, thuong chon Ie, néu
chon chan thuong tinh 2 1an
" S0 trung binh dong tinh dugc co thé dé ¢ gitta khoang tinh trung binh
hoac cudi khoang tinh trung binh
= Mo hinh dy bao bang s6 trung binh dong khong trong s6: Y., = MA,



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap duw bao bing so trung binh dong (trung binh truot) ‘

= Vidu: Du bao nhu cau cho thang tdi bang phuong phap trung
binh dOng, vd1 n=3.

Thang Mirc ban thwe té (Dt) Du bao (Ft)
1 100
2 110 S
3 120
4 115 / v F4=(120+110+100)/3
5 125 — F5=(115+120+110)/3
6 F6=7




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang so trung binh ddng co6 trong so

Phwong phap trung binh ddng c6 trong sé: Ban chat la phuong phap
trung binh dong nhung c6 tinh dén anh huéng cua ting gial doan khac
nhau dén bién du bao thong qua st dung trong sb

Trung binh dong c6 trong s6 (Weighted Moving Average)

t-1
ZaiYi
_i=t-K
WMA, = ==K
2.9
i=t—K
Gia tri du bao: Fi,, = WMA,
Uu diém: Co thé cho két qua du bao sat hon vi tinh dén tam quan trong
cua tung giai doan thoi gian
Nhuwoe diém: Viéc xac dinh trong sé phtc tap hon va ciing chi du bao
truoc 1 thot ky

o; Trong so6 cua giai doan (i)




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap duw bao bing so trung binh dong (trung binh truot) ‘

= Vi du: Du bao nhu cau cho thang ti bang phuong phéap trung
binh dong c6 K= 3 va trong so0 tuong ing cac thang qua khu 1a 1,
2, 3 twong doi theo thoi gian véi so trung binh truot.

Thang Mirc thue té Mirc dw bao

1 10

2 12

3 13 .

4 16 ) F,= (10’:1+12*2+13*3)/6
5 19 L, F = (12*1+13*2+16*3)/6
6 23 | Fes = (13*1+16*2+19*3)/6
7 » F,=(16*1+19*2+23*3)/6




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang san bing ham so mii

Phuong phap nay dua trén quan diém cac mirc do & thoi gian cang xa
cang it anh huong dén mic do ¢ hién tai va tuong lali.
lgrlgng sO clia cac gia tri gan tuong lai 16n hon céc trong sb gia tri gan qua
u
MO hinh du bao c6 dang:
F. .= aD+ a(1- a) D, 1+ a(1- a)’D,,+ a(l- a)’D ;...
Fi=Feq + @Dy - Feg) = aDy,y + (1- a)F,
F.,F., Dubdo nhu cau gial doan t, t-1
D, D,; Nhu cau thuc cua giai doan t, t-1
o Hé s6 san bang ham s6 mi
Chon (a) ,thé hién muc do anh hudng (tam quan trong) cua cac so liéu
hién tai dén dai lugng du bao
Gia tri (o) 16n. day s6 du bao nhay bén véi su thay doi cua diy s6 ban dau
Gia tri (er) nhd, day s6 du bao kém nhay bén véi thay doi ddy sé ban dau
Gia tri (o) chon sao cho két qua du bao c6 sai s 1a nho nhat



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang san bing ham so mii

= Vidu: Hay du bao nhu cau cia thang 6 bang phuong phap san
bang ham s6 mii vd1 s6 li¢u cho trong Bang sau:

Tha . Nhu ciu dw bao (Ft)

(:__')“g thlfr';‘iéc?[‘)‘ ; =010 a=040
Fio1 Sai so Fios Sai so

1 100 - - - -

2 110 ? ? ? ?

3 120 ? ? ? ?

4 115 ? ? ? ?

5 125 ? ? ? ?

6 ? ? ? ?




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang san bing ham so mii

" Giai: Fi=Fu+a(Deg- Fry) =aDyy + (1- a)F,

Thang Nhu g?lu Nhu ciu dw bio (F,)

(1 | thwete Dy o =0.10 o = 0.40
Fios Sai s6 Fio Sai s6

1 100 - - - -
2 110 100 10 100 10
3 120 101 19 104 16
4 115 102.9 12.1 1104 4.6
5 125 104.11 20.89 112.24 12.76
§) 106.20 117.34




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Khai niém:
Phuong phap du bao bang ham xu thé chinh la viéc phat hién xu
thé van dong cia doi twong dugce du bao ¢ kha ning tuan theo
quy luat ham s6 thoi gian f(t) ndo va dua vao d6 du bao gia tri
ctia doi tuong trong tuong lai.

= Cac bwée tién hanh du bao biang ham xu thé:
Xt 1y chudi thoi gian (Phan tich s6 liéu ban dau)
Phat hién xu thé (Xay dung mé hinh dy bao)
Xay dung ham xu thé (Xac dinh cac thong s6 cia mé hinh duy
bao)
Kiém dinh ham xu thé (DP4nh gi4 d6 tin ciy cua dy bao)
Du bao bang ham xu thé (Du bao diém va du bao khoang)



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= X

ly chuéi thoi gian:

Thiéu gié tri trong chudi thoi gian: Trung binh cong 2 gia tri trudc va sau
tho1 dieém thicu

Phuong phap nd1 suy

Xir 1y giao dong ngau nhién: Lam tron diy s’é) (san phang) bang phuong
phap trung binh dong khong c6 hoac co trong s6

oy

Loai bo sai s6 "tho": Phuong phap kiém dinh thong ké toan

Tinh D¢ léch tiéu chuan mau hi¢u chinh S = \/ L > i —W?

Nn—14
V] 1=1
, e, . a2l , ‘yK_y‘
Tinh gid tr1 d€ so sanh: ty =

Xac dinh t (o) Tra Bang phan phoi Student véi (n) bac tu do va xac suat
() cho trudc

Néu t, > t (o) két luan gia tri (y,) co chua sai s6 "tho", loai bo va thay
bang gia tri khac dang tin ciy hon



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Phat hién xu thé:
Phwong phap dé thi
Phwong phap phan tich sé liéu

Phwong phap sai phan

« § =a,tat
* ¥ =ap"

« §=a,td

t 1

Yi 2
Ay; i
A%y, -

2
4
2

t.: Cap s6 cong
t.: Cap s6 cong

Int.: Cap s6 cong

N W 01 ©O W

19
10

36
17

Y;: Cap so cong

Yi: Cap s6 nhan
Iny.: Cap so6 nhan

62
26

99
37
11



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Xay dung ham xu thé (Xac dinh cac tham so ciia ham dw bzo)
Sau khi phat hién kha nang dang ham xu thé, can mo ta dﬁy,s(’S thoi gian
thong qua cac dang ham Xu thé cu thé va xac dinh cac tham s6 cua ham.
= Phuwong phap diém chon:
Pon gian, xac dinh cac tham so bang xap xi
Lang phi thong tin, d,(f) chinh xac khong cao, tiy thudc cach chon diém co
thé co cac bo tham so khac nhau
Tw tuwong cﬁa,phqdng phap: Gia dinh dang ham du’ bao da duoc chon,
chon céc cap so diém (t;, y;) va xac dinh cac tham so ctia ham dy bao
Yéu cau ciip diém chon:
« Khoang cach cac diém chon phai bang nhau
« Tong s6 cac diém chon bang tong s6 cac tham so
» Chon nhimg diém ma dudong biéu dién ham xu the ¢6 kha nang di qua
cao nhat



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

Vi du: Cho day s6 thoi gian, st dung phuong phap diém chon dé
xac dinh cac tham s6 ham du bao. Gia thiét day so6 co6 thé tuan theo
XU th¢ ham §= a,+ a t+ a,t?

t; 1 2 3 4 S 6 7 8 9 |10 | 11 | 12 | 13 | 14

Yi 3 S 6 I 8 9 (10 | 11 | 13 | 15 | 20 | 22 | 24 | 24

Giai: Xac dinh cac a; bang phuong phap diém chon
Chont=2,8val4

t=2 a,+2a,+4a, =95 @y = 4.555556
t=38 a,+ 8a,+ 64a, =11 Giaira | a,=-0.027778
t=14 a,+ 14a,+ 196a,= 24 - a,=0.097222

Ham xu thé c6 dang §= 4.56 — 0.027t+ 0.097t2




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Phwong phap tong binh phuong bé nhat:
Phuong phap duoc tng dung rong rii dé xac dinh tham s6 ham xu thé
Muc do chinh xac cua phu70’ng phap thé hién "Téng binh phuong do

léch gitra gia tri ly thuyet ciia ham xu thé va gia tri thuc té ciia day s0
thoi gian 1a nhé nhat"

(Sum of Squared Error) SSE = Z(y, ¥.)°

y:: Gia trj thuc té cta day thoi gian

¥.: Gia trj 1y thuyét cia ham xu thé

n: SO mitc d6 cua day so6 thoi gian

Tuy thugc vao dac diém diy s6 ma ham xu thé dugc chon khac nhau:
tuyen tinh, bac 2, bac 3, parabol...

Ham phi tuyén dugc tuyén tinh hoa

Van dé 1a xac dinh cac tham s6 ctiia ham xu thé sao cho SSE nhé nhat



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Xac dinh tham sé ciia ham xu thé bang phwong phap tong binh phwong bé
nhat

=  Gia sir ham xu thé c6 dang § = a, + a,t
= Xac dinh cac a; sao cho SSE = (y;-§)> —min < > (y;- 4, - a;t)> >min
= Lay dao ham bac nhat theo a,va a, cua biéu thirc trén va cho bang 0

{ 2.Yi = N.ag +ay) t;
2.Yi- § =agyti +a)t’
= Giai h¢ phuong trinh tim a, va a,:
Zt )2 = S_Sty /_SSt
$S =D (t-D*= "~ ap = Yy—ayl

Ry

SSy =D (yi=N=D yi" - Zny')
t; i
SSty:Z(ti_f)(yi_y)zztiyi_z nZ:y




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

* Dang ham bac 2 lam tuong tu
= Dang ham phi tuyén, can tim cich tuyén tinh hoa

¥ =a,+a,/t bat T =1t »y=a,+a,T
¥ =a,a, Lay Ig 2 vé: Igy = loga, + t.dga, & Y = A, + At
¥ = a tal Lay lg 2 vé: lg§ = lgay+a,lgt — Y = A, +a,. T

= Vidu: C6 so liéu vé gia mot loai hang hoa nhu sau. hdy sir dung phuong
phap binh phuong cuc ti€u dé xac dinh ham Xu th€ cua gia hang hoa do?
Biét rang ham Xu thé c6 dang duong bac 2.

Thoi
gian 1] 2 3 4 3) 6 7 8 9 10 | 11 | 12 | 13 | 14

Gia 791128 | 170 | 206 | 235 | 257 | 273 | 282 | 284 | 279 | 267 | 249 | 224 | 192




3.2. Phwong phap dw bao theo day so th&i gian

Phuong phap du bao b%lng ham xu thé (ngoai suy) ‘

= Giai: Gia st ham xu thé c6 dang § = a, + a,t + a,t?

= Chontjsaocho >t =0 (t,=-13,-11,-9..-1, 1, 3,5, 7,9...13)
* Heé phwong trinh :
(XY= N3yt a Xyt + ayt? [ 2¥i= N3y + ax

2yiti = agXty + a; ) tie+ ay 2yiti =a >t
| 2yt =,aoZti2 tat’ taytt | Xyt = agkt? + ay
= Thay so va giai hé phwong trinh tim a,, a, va a,:
a, = 278.074
a, = 4.366
a, =-0.844
= Ham dw bao c6 dang: § = 278.074 +4.366t -0.844t* (Vi t=-13, -11...)
= Ham du bao co dang: § =22.61538+59.39808t-3.377747t* (Vi t=1,2...)

A
A




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

Kiém dinh ham xu thé (Panh gia d6 tin cy cia du bo)
Ham xu thé chi mang tinh "c6 kha ning", can kiém tra nham danh gia viéc lya
chon Xxu thé to1 vu

Cac tiéu thirc kiém dinh: n o
Z(yi o y)
_ 1

Sai s tuyét doi S,
n—-2

SF S,
=—.100 =—>—.100

y% = - 1<
y ZYi

* Vo, > 10% Khong su dung ham f(t) cho dy béo

* V0, <10% Co thé str dung ham f(t) cho dy bao
Kiém tra cap nhat ham dw bao: VY 0, = |Vi-§illy;*100
VY, 4i05 >10% Khong su dung ham f(t) cho du béo
VY qii0s < 10% C6 thé str dung ham f(t) cho dy bao

Sai s twong doi V



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Du bao biang ham xu thé: Dy bao diém va du bao khoang

= Du bio diém:
Du bao gia tri twong lai tai 1 diém
Khoang cach tir diém cudi cung ctia diy s6 dén diém du bao-tam
Xa du bao hoac khoang cach du bao

Khoang cach du bao phu thudoc vao mac do 6n dinh cua doi
turong duoc du bao

Tam xa du bao L. < n/3 (n: s6 muc do cua diy so thong ké)
Du bao diém véi khoang cach du bao dugc xac dinh:

§oBP iy = F(t) = f(n+L)



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

* Du bao khoang:
* Tim gia tr1 du bdo ro1 vao khoang nhat dinh véi xac suat cho trudc
= Du béo khoang véi xac suat cho trudce

yDBK(n+L) - f(n+|—) + t01/2, n-pse(y-y) - yDBD (n+L) + ta/2, n-pse(y-}‘f)

yPBK 4Ly - Ham du béo khoang

tyo,np  :Gla tri (t) trong Bang phan phoi Student véi (n-p) bac tu
do va véi do tin cay a

. A SSE [, 1 3(n+2L-1)
p 1 S6 tham so cia Mo hinh S8y =y T\ HF 1+ = 2y
Ham tuyén tinh (p = 2)
© S€y.9)- Sqai so du bao ’ SSE \/Z(yi T
« SSE: Tong binh phuong sal s6 \'n-2 n—2

gifta gia tri quan sat va gia tri ham xu thé



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap du bao bang ham xu thé (ngoai suy)

= Ham da thirc bic 2, bac 3: Se,, ) - \/SS—E\/1+1+TL(T1)TLT
n-p n
T, : Ma tran vecto dong céc gia tri liiy thira cta (t) tai thoi diém (n+L)
« Hambac 2: T, = (1, t,, t,?)
« Himbac 3: T, = (1, t,, 1,2 t3)
T-1: Ma tran nghich dao cua ma tran hé phuong trinh chuan

n Zt th -
Hambiac2 T7'= D>t > t? >t
th Zt3 Zt4
n Zt th Zt3 -
. LA L Zt th Zt3 Zt4
Hambac3 11- th Zt3 Zt4 Zt5

e S Te S

T, T: Ma tran chuyén vicuamatran T Se( oy = \/ SSE
= Ham xu thé dang khac n—p



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

Phuong phap du bao bang mé hinh s6 nhan dya trén co s¢ phan tich
cac thanh phan cua day soé thoi gian.
Méhinhdubéocédang:S’\(:T*S*C*R

Tinh xu hudéng (trend): T

Tinh tho1 vu (seasonality): S

Tinh chu ky (cycles): C

Nhitng bién dong ngau nhién (random variation): R
Xac dinh lan luot cac thanh phan trong mo hinh va tong hop lai
Céac budc tién hanh phuong phap du bao bang mé hinh s6 nhan:

Xéc dinh phuong trinh hoi quy 1y thuyét (T)

Xac dinh chi s6 thoi vu (S)

Xac dinh chi s6 chu ky (C) va bat thuong (R)

Du bao mirc d6 twong lai bang cach két hop cac yéu to (T, S, C, R)



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

Chi s6 thoi vu:
Su bién déng cua mot §6 hién tuong kinh té mang tinh thoi vy
(Trong turng thoi gian nhat dinh trong nam sy bién dong duoc lap di
lap lai qua cac nam)
Nghién ctu bién dong thoi vu giup chu dong trong quan ly, kinh
doanh
Phuwong phap chi so thoi vu: 2 phuong phap
Phuong phap 1: Doi voi diy s6 khong co xu hudng rd rét qua
thot glan
Phuong phap 2: D6i véi diy s6 co xu hudng ting qua thoi gian



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

= Phwong phap 1:
= Chi s6 thoi vu:

s; =2L.100
_ ] Yo L. i
Yi  s6 binh quan cac muc d6 cuia cung thoi gian (i)

Yo 56 binh quan tat cac muc do cua day so thoi gian

= Vidu:

San lwong hang héa tiéu thu theo nam (tan)

Quy 2.Yi Yi s, = 2L
1 2 3 4 5 | weas [ZYy/5 Yo

| 1861 | 1921| 1834| 1837| 2073| 9526| 1905.2| 90.81
1l 2203 | 2343| 2154| 2025| 2414| 11139 2227.8| 106.19
1 2415| 2514| 2098| 2304| 2339| 11670| 2334.0| 111.25
vV 1908 | 1986| 1799| 1965| 1967| 9625| 1925.0| 91.75
41960 | Y=2098 400.00




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

= Phwong phap 2: 3 budc
Tinh chi s6 thoi vu ca biét cho ting thang (quy, mua...)

Si :_y—i
Ym

y, Muc d6 thuc té ctia day thoi gian
Ym SO trung binh dong twong ung theo thang (quy, mua...)
Tinh chi s6 thoi vu dai dién cho thang (quy, mua...)

Chi s6 thoi vu dai dién cho thang (quy, mua...) bang trung binh
cOng cua cac chi so thoi vu ca biét

Hiéu chinh chi s6 néu co sal biét



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

Nim Quy TTé TBT (4) TBT(2) Si=TT/TBT(2)

| 1861 : £ :
1 I 2203 : £ :

Il 2415 2096.75 2104.25 114.77

v 1908 2111.75 2129.25 89.61

| 1921 2146.75 2159.13 88.97

2 I 2343 2171.50 2181.25 107.42

Il 2514 2191.00 2180.13 115.31

v 1986 2169.25 2145.63 92.56

| 1834 2122.00 2070.00 88.60

3 I 2154 2018.00 1994.63 107.99

Il 2098 1971.25 1971.63 106.41

v 1799 1972.00 1955.88 91.98

| 1837 1939.75 1965.50 93.46

4 I 2025 1991.25 2012.00 100.65

Il 2304 2032.75 2062.25 111.72

v 1965 2091.75 2140.38 91.81

| 2073 2189.00 2193.38 94.51

5 I 2414 2197.75 2198.00 109.83
Il 2339 2198.25 - -
v 1967 - - -




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

Nam >
I Il AV
1 114.77 89.61
2 88.97 107.415 115.31 92.5604
3 88.599 107.99 106.41 91.9793
4 03.4622 100.646 111.723 91.8063
5 94.5119 109.827 -
I 91.39 106.47 112.05 91.49

S

Tong chi so thoi vu 4 quy: 91.39+106.47+112.05+91.49 = 401.40%

Mtic trung binh mdi quy 1a co so dé so sanh nén tong trén phai bang
100%. Néu c6 sai biét phai c6 hiéu chinh.
Hé s6 hiéu chinh: 400/401.40 = 0.9965

Chi so thoi vu dai dién timg quy sau khi diéu chinh:
So1 = 91.39*0.9965 = 91.07; Sy, = 106.10; Sy = 111.66; Sq,=91.17




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

= Vi du: Hiy st dung mé hinh s6 nhan dé dy bao vé san lugng tiéu
thu mot mat hang cé so liéu thong ké trong Bang

Nam 1 2 3 4 5
Quy
I 1861 1921 1834 1837 2073
1 2203 2343 2154 2025 2114
1 2415 2514 2054 2304 2339

vV 1908 1986 1799 1965 1967




3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

= Xéc dinh ham xu thé (T): Gia st dé don gian chon ham § = a, + a,t
Xac dinh cac tham sb cua ham xu thé:
* 3, =)y;/n =41960/20 = 2098
¢ a, = Dyt>t2=2260/2660 = 0.85
Ham xu thé c6 dang: § = 2098 + 0.85t  (t=-19,-17,...-1,1,...19)
Hodc ham c6 dang: § = 2080.16+1.699t (t=1,2...20)
= Xac dinh chi s6 thoi vu (S) (Cach 2):
Sor = 91.39*0.9965 = 91.07; Sg, = 106.10; Sz = 111.66; Sp,= 91.17
» Xac dinh chi s6 chu ky (C) va bat thuong (R)
Tinh C.R =yi/T.S cho tirng quy trong tirng nam
Tinh C.R dai dién chung cho tirmg quy cua tat ca cac nim (trung
binh cOng)
* Du bao gia tri twong lal theo m6 hinh nhan: Y = T.S.C.R



3.2. Phwong phap dw bao theo day so th&i gian

Phwong phap dw bao bang mé hinh s6 nhan

= Tinh C.RvadybdoY =T.S.C.R:

o/

- Nim 1 2 3 4 5 C.R
Quy

| 98.2 101.0 96.1 96.0 107.9 99.8

I 104.4 105.7 96.8 90.7 103.2 100.2

11 103.7 107.6 89.9 98.0 99.2 99.7

v 100.3 104.0 98.6 102.3 102.1 101.5

= Dy bao quy | ndm thir 6: Y o, = (2098+0.85*21)*91.07%6*99.8% =1923 tan

= Du béo quy Il nim thtr 6: Y o,= (2098+0.85*23)*106.1%6*100.2%=2251 tin
* Du bédo quy IIl nim thi 6:Y 5= (2098+0.85%25)*116.6%6*99.68%=2358 tin
= Du bao quy IV nim thtr 6:Y o= (2098+0.85*27)*91.17%*101.46%=1962 t4n




3.3. Dw bao bang phwong phap hoi quy

Khai niém

Du bao bang phuong phap hoi quy 1a viéc tim moi quan hé phu
thuoc ciia mét bién (Y-bién phu thudc) vor mot bién doc 1ap (X)
hoac nhiéu bién doc lap khac (X1, Xz,...Xn). Dua vao moi quan
hé dé du bao gia tri bién phu thudc trong twong lai khi biét cac
bién doc lap.

Phwong phap twong quan duoc dung dé nghién ctru moi quan
hé tuyén tinh giira 2 bién ngau nhién. Hai bién ngau nhién nay
duoc coi 1a "ngang nhau" khong phan biét bién doc lap hay bién
phu thudc.

Phuong phap twong quan nham nghién ctru khuynh huéng, murc
d6 cua lién quan tuyén tinh giita 2 bién ngau nhién.

Pé danh gia miic d9, chiéu huéng cua quan hé twong quan sir
dung hé so twong quan tong thé (-1<p<1)



3.3. Dw bao bang phwong phap hoi quy

Phan tich twong quan

* Giatricuap cho biét mac do va chiéu huéng méi quan hé tuyén tinh giira
2 bién ngau nhién Xva'Y
p<0  XvaY codmoilién hé nghich
p>0 X va'Y c6 mdi lién hé thuan
p=0 X va'Y khong c6 moi lién hé tuyén tinh
Ipl—1  MOi lién hé giita X va Y cang chit ché
" K’héng thé c6 gia t~ri twong quan t(x)ngNthé p, Nén can wéc lwong p tir hé
s0 trong quan mau (r) qua dir licu mau co6 dugc.

= Goi (Xq, Y1); (X5, Yo)ieee (X, Yn) 12 mau cac cap. gia tri quan sat dugc cua
bién ngau nhién X va Y. Hé so twong quan mau (r) duoc tinh:

D 6=XYi - ) D X;y; —nXy oy

\/Z(x —X) Z(y. y)* \/(Z —nX Xzy, —ny  oy0oy




3.3. Dw bao bang phwong phap hoi quy

Phan tich twong quan

Kiém dinh gia thuyét vé moi lién hé twong quan
Gia sir ¢o (n) cip quan sat chon ngau nhién tir X va Y c¢6 phan phdi chuan
N~N(w,0%)
Gia thuyét H,: p = 0 (X va Y khong c6 lién hé tuong quan)
H: p#0(Xvay colién hé tuong quan)
. My
= Giatrikiémdinh 1= \/

1-rg,
n—2

Quy tac quyét dinh: t <-t,, ., hodc t >, 5,4 (It > th2002)
vy co thé dugc tinh tir bang so liéu theo cong thuc hoic Excel-Tool-
Data Analysis-Correlation

t dugc tra tir Bang phan phoi Student hoiac Excel Insert-function
TINV véi mirec v nghia a (Hal phia) va (n-2) bac tw do




3.3. Dw bao bang phwong phap hoi quy

Hoi qui don bién

Kha1 niém

Xac dinh tham s6 cua ham hoi quy
Kiém dinh ham hoi quy

Du bao bang ham hoi quy

Cac dang ham hay dugc st dung



3.3. Dw bao bang phwong phap hoi quy

Hoi quy don bién

Ham hoi quy tong thé:
Gia sir ¢ 2 bién X va Y; Y phu thudc tuyén tinh X
Mo hinh hoi quy tong thé biéu dién moi quan hé tuyén tinh gitra
Xvay:
Y =a+ BX+e
o, B: Cac héng sO-tham s6 ctia ham hoi quy tong thé
£ : Sai 0 ngau nhién thé hién anh huong cua cac yéu to khac
(khong duoc nghlen ctru) dén Y

Sal s6 la bién ngau nhién c6 phan ph01 chuan, c6 trung binh
bang 0 va phuong sai bang nhau va doc lap VO’l nhau

Thuc t khong thé xac dinh chinh xac cac tham sO a, p cia ham
h01 quy tuyen tinh cua tong thé ma chi co thé udc lugng cac tham
sO do tir cac g1a tr1 quan sat cua mau.



3.3. Dw bao bang phwong phap hoi quy

Hoi quy don bién

Ham hoéi quy miu:
Gia su co (X1, V1), (X5,Y5),.o,(X,y) mau gom (N) cap quan sat thu
thap ngau nhién tr X va Y
Moi quan hé X,Y thuc té qua mau duge biéu dién; Yi =a+bX; +e
a, b: Cac hang s6 udc luong cta a va p
e, : Cac sai so6 ciia ham hoi quy tuyén tinh mau
Ham hoi quy tuyén tinh mau: y; =a+bx;
Phwong phap tong binh pher’r)g bé nhat: "Tong binh phu:ong
cic chénh 1éch gitra gia tri thuc t€ y; va gia tri ham 1y thuyét Y; la

nho nhat" ¢ i
O ey (- 912 > min
1 1

D (y; —a—hx,)* — min
1



3.3. Dw bao bang phwong phap hoi quy

Hoi quy don bién

—a-bx;)* - min

= Phwong phap tong binh phwong bé nhat: le(yi
= Xac dinh cac tham so a, b ctia ham hoi quy tuyén tinh mau:
Lay dao ham theo a, b va cho bang 0

{ an +b)xi=>yi i (X’)— X2 M(x-%x)? > x-nx’

Giaihé timavab . Xy—-xXy D.(6=X)(Y;=Yy) D XY, —nxy

a) Xi + b)Y xi? = Y xiy;

= Vi cac ky higu:

L y% o E LM Xz[ZXiT

a=y-—bX

X =

X% =
N N N N

= Hé s6 ab co thé xac dinh theo coéng thire trén hodc
Excel/tool/analysis/regression hoac phan mém Eviews



3.3. Dw bao bang phwong phap hoi quy

Hoi quy don bién

(X, Vi)

yi'y<

4I}Yi-fy
o

y =a+bx




3.3. Dw bao bang phwong phap hoi quy

Kiém dinh hoi quy don

= He so xac dinh:

Bao nhiéu % bién thién cta Y ¢ the duoc giai thich boi sw phu thudc
tuyén tinh vao X?

TSS=Y (v -2 =Y (9-9)%+ Y (¥ - §) = SSR+SSE
- 12

_SSR_, SSE_Q.U0-9° DX =Xy - )

=221 - —r° =
TSS - TSS D (- D=0 (i -9)°

TSS: (Total Sum of Square) Thé hién toan bo bién thién ciia (y) )

(SS)R: (Sum of Square for Regression) Thé hién phan bién thién ctia (y) duoc giai thich bai

X

SSE: (Sum of Square for Error) Thé hién phan bién thién cua (y) do cac nhéan t0 khong

dugc nghién ctru dén

0<R?<1

R? cang 16n mé hinh hdi quy da xac dinh cang thich hgp va c6 y nghia trong viéc giai
thich sy bién thién cua Y qua bién doc lap X

R2




3.3. Dw bao bang phwong phap hoi quy

Kiém dinh hoi quy don

= Kiém dinh F:
St dung kiem dinh F nhdm kiém dinh gia thuyét vé sy ton tai cla
mo1 lién hé tuyén tinh gitra X va'Y
Gia thuyét Hy: b=0  Khéng co lién hé tuyén tinh

Hi:b#0 C6 lién hé tuyén tinh
MSE = SSR/1

MSR  SSE /(n—2)

Gia tri kiém dinh: F,, 5 =
Quy tic quyét dinh:

e Fan2) > Fa(1,n-2) Bacbé H,

* Fn2) <Fa(l, n-2) Khéng bac bé Hy, chap nhan H,

» Néu P-value ciia F thap c6 thé loai bé H, (P-value < a)



3.3. Dw bao bang phwong phap hoi quy

Kiém dinh hoi quy don

= Kiém dinh t:

Trong hoi quy tuyén tinh don Kiém dinh F va Kiém dinh t twong
duong nhau

Gia thuyét Hy: p=0 Khoéng cé lién hé tuyén tinh
Hi:p#0 C6 lién hé tuyen tinh

o 4 o1 o & . b b b
Gia tri kiém dinh: t) ,=—-=

Se, \/SSE/(n—Z): S (v - 9)%)in—2)

2 (X =%)? Y (x2 -nx?)

Quy tac quyét dinh:
» Kiém dinh 2 phia é mirc ¥ nghia a

. |tb(n-2)| > tn202 Bac Do HO



3.3. Dw bao bang phwong phap hoi quy

Kiém dinh hoi quy don

= Kiém dinh t gia thuyét déi voi a:

Gia thuyeét Hy: a = a,

(> x)/n

H,: a+#a,
: C 2 : a d—4dy
G14 tr1 kiém dinh: tho =
Se,
SSE 2 Z(yi _9)2 2
S J(nz)(ZXI)/n\/ - (in)/n_ Z(yi_y)Z
€ = \2 - o\2 o
Z(Xi _X) Z(Xi _X)
Quy tac quyét dinh:

» Kiém dinh 2 phia ¢ mirc y nghia a

. |ta(n-2)| > {202 Bac b6 HO

n—2

|

D xt—n.x?

|



3.3. Dw bao bang phwong phap hoi quy

Kiém dinh hoi quy don

= Kiém dinh t gia thuyét doi véi b:
Gié tri kiém dinh: 1, =

SSE/(n-2) _ |2 (vi—9)*/n-2)
RS

Quy tic quyét dinh:

inz —nx*

Loai gia thuyét

Gia thuyét H,

Gia thuyét H,

Mién bac bé

Hai phia b =b, b #b, tP(n-2)| > t(n-2,a2)
Phia phai b <b, Hi:b>b, | to%n-2) > tin-2,a)
Phia trai b > b, Hi:b<b, | t°n-2) > -tin-2,)




3.3. Dw bao bang phwong phap hoi quy

U'6c lwong cac tham s6 ham hoi quy

= Uéc lwong khoang tin cy ciia cac tham s6 ham héi quy:
U'6c lwong khoang tin cdy ciia tham so (a) voi d6 tin cay (1-a)

a £ t(n-2, a2)Se€a Sea D¢ 1éch chuan udc lugng cua (@)

Se, =

SSE 2 > (yi - 9)? .
(n—z)ZXi - n_>o 2% - D (i -9) (Y,X?)/n
D (%= %)° D (%= %) n-2 | xf-nx?
U'6c lwong khodng tin cdy ciia tham so (b) véi dé tin ciy (1-a)

D+ tn-2, ar2)SE}, Se, B9 1éch chuan udc luong cua (b)

\/SSE/(n 2 | 2i-9*n-2)

Zx —n.X* fo—niz




3.3. Dw bao bang phwong phap hoi quy

Du b4o biang ham hdi quy

= Du bso diém:
9DBD = a + b.X,
X, Gla tri bién ngoai sinh trong twong lai
= Duw bao khoang cho gia tri ca bi€t Y véi do tin cay (1-a)

sDBK — ¢DBD
Y0 TY o E ta/Z,n-Zse(y yo)

S€(y_g,) =

SSE 1, (- \/Z(y. N1, (%%
Z(x—x) n-2 Y 0%

= Dw bao khoang cho gia tri trung binh cua Y véi dg tin cay (1-a)

E(Y/x=xg) = §P5P0 £ 1y 02584

Se SSE (X, — X)* \/Z(y. (X, — X)?
o Z(x — X)? n-2 Z(x — X)?




3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

= (6 s0 liéu vé lvgng hang ban duoc va chi phi ¢ cac dot quang cdo cia mot cong

ty nhu sau:

Lwong hang ban dwge (10000SP)

Chi phi quang cao (100003)

2.0

1

3.0

2.5

2.0

2.0

3.5

~N| DN AW

= Hay xay dung ham hoi quy tuyén tinh thé hién moi quan hé gitta chi phi quang
cao va luong he‘mg ban dugc cua Cong ty’?

= Hay tinh va giai thich y nghla cua h¢ s6 xac dinh?
= Danh gia cac khoang tin cay cua tham so ham du bao véi do tin cay 95%7?

= Kiém dinh gla thuyet moi quan hé tuyen tinh gitra lwvong hang ban dugc va chi

phi quang cao cua cong ty voi mirc y nghia 5%7?

: Hay dung phu’O’ng phap hoi quy dé du bdo luong hang ban dugc khi chi phi

quang céo ting gap doi so voi mire 16n nhat di chi trong qua kha?




3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

Gia thiét lugng hang ban ra ctia cong ty phu thudc tuyén tinh vao chi phi quang
cd0. Y- Luong hang ban ra va X- Chi phi quang c4o; Y = a + BX+ &. Qua mau
diéu tra c6 ham hoi quy mau: y = a+bx+e. Ham hoi quy 1y thuyét c6 dang: § =
a+ bx. Cac hé s6 a va b dugc xac dinh theo cong thc:

zxi __ZYi

> xynxy

Ex—nx

X = Y —
Lwong hang ban (y) | Chi phi quang cao (X) X2 Xy
2.0 1 1 2
3.0 3 9 9
2.5 4 16 10.0
2.0 2 4 4.0
2.0 1 1 2.0
3.5 7 49 24.5
Sy=150 Y=25 |Yx=180 X =30 Y2 =80.0 yx.y =515




3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

Zx yi —nNX'y 2515 6*3*2.5
— =025
> xf —nx? > 80-6*3
a=y-bx=25-0.25*3=1.75
y=1.75+0.25x%

ssSR ). (§-V)
= — =0.8125
TSS > (yi-)
—0.901388° = 0.8125

= Hésb xac dinh R? =

= Nhu vay su bién thién cua luong hang ban duoc c6 lién quan
tuyén tinh kha chat voi chi phi quang cao va dugc giai thich
81% qua su bién thién cua chi phi quang céo va 19% la cac yéu
t6 khong duogc xem xét dén.



3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

= Uédec lwong cac tham s6 ham hoi quy véi dd tin cay 95%
U'6c lwong khoang tin cdy ciia tham so (a) voi d6 tin cay (1-a)
a £ t(n-2, a2)Se€a Sea Sai s6 chuan uéc luong cua (a)

se. — |SSE, DX > yi-9)° : D x} Y (v - 9)? (yxiz)/n
T2 =% n-2 ) (x-X)? n-2 | Y'x?-nx’
U'éc hrong khoang tin cy ciia tham s6 (b) v6i d9 tin cay (1-a)

D + tn-2, ar2)SED Sep Sai s6 chuan ude legng caa (b)

\/ SSE/n—2) |2 (yi-9*I(n-2)
Sep, = =

inz —n.X* Zx,z —nx*




3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

Lugng hang | Chi i dgane X2 9 y-§ (y-)?
2 1 1 2.00 0 0
3 3 9 2.50 0.5 0.25
2.5 4 16 2.75 -0.25 0.0625
2.0 2 4 2.25 -0.25 0.0625
2.0 1 1 2.00 0 0
3.5 14 49 3.50 0 0
>y =150 y =25 yx=18.0 X =3.0 Y'x2 = 80 x213.3 0.375

Se, = 0.219265; Se, = 0.060048
Khoang tin ciy ciia a: 1.75 + 2.776*0.219265 = 1.75 + 0.608678
Khoang tin cdy ciia b: 0.25 + 2.776*0.060048 = 0.25 + 0.166693




3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

= Kiém dinh gia thuyet moi quan he tuyen tinh gitra lwrong hang ban duogc va chi
ph1 quang cao cua cong ty vo1 muc y nghia 5%.

= Kiém dinh t:

Gia thuyét Hy: p =0 Khoéng c6 lién hé tuyén tinh
H:p#0 C6 lién hé tuyén tinh
Gia tri kiém dinh:

b 0.25

t(n_z) - - — 4163336
Se,, \/SSE/(n 2) \/IY(Y. 9) ],(n 2) ~ 0.060048

D (% =%)°

Quy tic quyet dinh:

(x —nx?)

+ Kiém dinh 2 phia & mic y nghia «
o |tn-2)| >tn2w2 BacbéH
« |4.163336/>2.766 Bac bo H,, tuc la co moi quan hé tuyén tinh giira

luong ban duoc va chi phi quang cdo cua cong ty vo1 muc ¥ nghia 5%



3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

= Hay dung phuong phap hoi quy dé du bao lugng hang ban dugc
Khi chi phi quang cao tang gap d61 so véi mire 16n nhat da chi trong
qua kht.
= Du bao diém:
§PBP =a + b.x, = 1.75+0.25*14 = 5.25
= Duw bao khodng gia tri ca biét voi do tin cay (1-a)
§OBK, = §PED G4, e, o) =5.25 + 2.776%0.738607 = 5.25 +2.050623

Se,, ., = \/ >oF {1 L, bo=X) } 0306186\/1+ +(14263) ~ 0.738697

Z(x —X) n

SSE :JZ(yi—yi 0375 _ aop1as
n-—2 n-—2 4




3.3. Dw bao bang phwong phap hoi quy

Vi du du bio bing phwong phap hoi quy

=  Du bao khoang gia tri trung binh véi d¢ tin cay (1-0)
E(Y/x=x,) = y°BP, £ tu/2,n-ZSe§'0 =5.25+2.776*0.672252= 5.25+1.866171

SSE (X, — X) >y - (X, —%X)?
Se, = \/ { Z(x—x)} \/ — \/ S (x %) = 0.672252




SUMMARY OUTPUT

Regression Statistics

Multiple R 0.901387819 r
R Square 0.8125 R?
Adjusted R Square 0.765625 R2diéu chinh = 1-[SSE/(n-k-1)]/[TSS/(n-1)]
Standard Error 0.306186218 JSSE /(n-2)
Observations 6 n
ANOVA
df SS MS F Significance F

Regression 1 1.625 1.625 17.33333 0.014107073
Residual 4 0.375 0.09375
Total 5 2

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 1.75 0.219264505 7.981227976 0.001336 1.141222878  2.358777122
X Variable 1 0.25 0.060048058 4.163331999 0.014107 0.083279519  0.416720481
MSE = SSR/1 Standard Error: Sai s6 chuan ciia wéc lugng cic h¢ s6 (Se,, Se,)

Significance F: p value
Coefficients: Hé s6 hdi quy (a, b)

Intercept: Piém cit tung d¢ (a)

X Variable 1: Hé s6 goc (b)
Lower 95%: a-tn-2,a/2*Se,; b-t, , ,,*Se,

Upper 95%: att,, ,,*Se,; b+t , ,,*Se,



Included observations: 6

Y=C(1)+C(2)*X

Coefficient

C(1) 1.750000
C(2) 0.250000

R-squared

Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood

0.812500
0.765625
0.306186
0.375000
-0.195865

Std. Error t-Statistic

0.219265 7.981228
0.060048 4.163332

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Durbin-Watson stat

Prob.

0.0013

0.0141

2.500000
0.632456
0.731955
0.662542
2.333333



3.3. Dw bao bang phwong phap hoi quy

Hoi qui don bién

= Cac dang ham hay dwoc sir dung trong héi quy don bién

y =a+ bx

y=a+ bx+b,x?

ayx +b,yx? +b,Yx* =Yxy

{ na +bx +b,>x*=>y

ay x? + b, Yx3+b,y x4 =>x%y

y =a+ b X+ b,x?+ byx®
na +bYx +b,>x?+b.Yx3=)y

ay x?+ b, > x3 +b,> x* +b,> x> =) x?%y

{aZx + b, X2 +b,5 X +h,y x4 =Y xy

ad x3+ b, Y x* +b,> x> +b,> x° =) 'x3y

y =a+ b/x
y=a+Db*
y = axP

y =a + blgx

Pit 1/x =X — y=a + bX
Log hoa 2 vé Igy = lga +xlgb —Y= A+Bx
Log hoa 2 vé Igy = lga +blgx —Y= A+bX
Pitlgx =X — y =a+ bX



3.3. Dw bao bang phwong phap hoi quy

Hoi quy da bién - Hoi quy boi

Mo6i quan hé giita bién phu thudc (Y) véi nhiéu bién doc lap (X,
X0 X), Y = T (Xq, X000 X))
Ham san xuat Cobb-Douglas: Q = aKeLP

Ham san xuat KLEM: Q = aKeLBEYMn
Mobi quan hé giira nhu cau véi gia san pham, gia san pham thay thé,
thu nhap...: Q=1(Px, Py, l..)

Ham f (Xy, X,, X5...X,) c6 thé & dang tuyén tinh hodc phi tuyén
Phuong phap xac dinh cac tham s6 ciia ham hoi quy bdi twong tu
hoi quy don bién — Binh phuong cuc tiéu (Bang tinh, phan mém
Excel, Eviews...)

Cac budc tién hanh du bao bang phuong phap hoi quy boi tuong tu
nhu phuong phap du bao bang hoi quy don bién



3.3. M6 hinh héi qui da bién (HQ boi)

Gia thiét ctia mo6 hinh hoi qui da bién

Cac gia thiét cho mé hinh héi qui boi:

1.E(u) =0

2. Var(u) = o2
3. Cov(uy;, u)) =0
4. Cov (u;,x;)=0
5. U

Ky vong cuia Cac yéu t6 ngau nhién u; bang 0
Phuong sai bang nhau véi moi u.

Khéng ¢o6 su tuong quan gitra cac U

U va X khong tuong quan véi nhau
U~N(0,062) Phan phdi chuan

6. Gitra cac Xy, X,, ..X, khong c6 quan hé tuyén tinh
Hay khong ton tai A= 0: Ay Xy; + AoXoi + AgXa .ot 4, X, = 0
Néu X;, X,, ..X, c¢6 quan hé tuyén tinh - c6 hién tugng da cdng tuyén

X1 X11 X12 X13 X1n
X> X21 X22 X23 X2n
Xk Xk1 Xk2 Xk3 Xkn
Y Y1 Y2 Y3 Yn




3.3. M6 hinh hoi qui da bien-Ho6i quy boi

Gi6i thiéu mo hinh hoi quy tuyén tinh boi

= Ham hoi qui tuyén tinh boi tong thé c6 dang
Y=o+ PiXy+ B X+ BeX + U
o; Heé sb tu do (h¢ $O chan)
B;: Hé so hoi qui riéng
U: Sai s6 ngau nhién

= Ham héi quy tuyén tinh boi mau c6 dang:
y=a+bXx, +bx,+...bx +e
Yi=a+byXg;+ DXy .. DX g
Xac dinh cac tham scf) ctia ham hoi quy boi sir dung phuong phap
binh phuong nho nhat (OLS)

= Ham hoi quy tuyén tinh 1y thuyét c6 dang:
y=a+bx +bx,+...bXx,
Vi=a+ DXy 0%+ DX
Phandu: e =y, - §; — Ye?= min



3.3. M6 hinh héi qui da bién (HQ boi)

Uéc lugng cac tham s ctia mo hinh hoi qui da bién

2ei? = min o Yy;-(a + byxy; + bXy +. .. bX)1> =min
Lay dao ham theo (a) va (bi) va cho bang 0:

an + Dby xi +b)xoi ...+ b Xi =i

ay x1i + b1) x1i% + b2Y xaiXoit... + DO X1iXki = Y X1iYi

ay x2i + b1) xoiX1i + b2Y X2 +... + bid xoiXki = Y x2iYi

ay Xai + D1 XaiX1i + 02) xziXoi +... + bd X3ziXki = Y XaiYi

ay Xki + D1) xkiX1i + b2) XkiXait... + DK x«ki? = XkiYi

Giai hé phuong trinh tim (a) va cac (bi) 1a cac hé so ctia ham hoi
quy boi

Cac hé s6 co thé tim dugc bang phuong phap ma tran (Correlation
Matrix) hoic cac phan mém Excel, Eviews...



3.3. M6 hinh héi qui da bién (HQ boi)

Kiém dinh m6 hinh hoi quy da bién

= Hé s xac dinh: 0<R2<1
Hé s6 xac dinh R2 do luong phan bién thién cta Y co thé duoc
g1ai thich bo1 cac bién doc 1ap X.
Pai lugng thé hién su thich hop ciia mo hinh hodi quy boi do6i
vo1 dir li¢u
R2 cang 16n thi mé hinh hoéi quy boi da xay dung dugc xem 1a
cang thich hop va cang c6 y nghia trong viéc giai thich su bién
thién cua Y ~ SSR . SSE _ Z(y. §)?

R ="
TSS TSS Z(yl y)>

= Hé s6 tuwong quan boi R =+ R?




3.3. M6 hinh héi qui da bién (HQ boi)

Kiém dinh m6 hinh hoi quy da bién

= Hé s6 xéac dinh diéu chinh: R®
Do ludng mitc d6 thich hop ciia mé hinh hoéi quy boi
Khi ting thém sb bién dgf)c lap X vao md hinh, R? ting. Can xac dinh xem
cO nén (i:ua thém mot bi@n doc lap (gjéi thich) Xj nao d6 vao moé hinh hay
khong can sir dung HE s6 xac dinh di€u chinh
~ SSE/[n—(k+1)] k+1:S6 tham s6 trong mo hinh ké
TSS/(n—1) ca hé so co dinh

R? =1

Néu Hé s6 xéac dinh diéu chinh ting lén, viéc dua thém bién Xjvao mod
hinh 1am ting ¥ nghia m6 hinh, can thiét dé bién X; trong mé hinh

Panh gia tam quan trong tuong d6i cua bién doc 14p can xem do tang ciia
R2 khi mét bién dugc dua thém vao mé hinh

Muc ting R2 thay ddi = R2 — R%j Voi R%(j) la binh phuong hé s6 tuong
quan bdi khi chua cé bién X;

Murc d6 thay doi R? 16n do 1 bién dua thém vao cho thay bién nay cung
cap nhitng thong tin vé bién phu thudc ma cac bién khac khong co



3.3. M6 hinh héi qui da bién (HQ boi)

Kiém dinh m6 hinh hoi quy da bién

Kiém dinh F:

Dung dé kiém dinh g 1a th’uyét Vvé Ssu ton tai moi lién hé tuyén tinh gitra bién
phu thuoc Y véi bat ky bién doc lap Xj nao dé
Gia thuyét Ho: b1 =b2=..= bk =0

Hi: Cé it nhat mot bj nae dé khac 0 (Khdng phai tat ca bj =0)
Chép nhan Ho: Khong ton tai moi lién hé tuyén tinh gitra Y va bat ky mot
bien Xj nao
Bac bé Ho: Co mbi lién hé tuyén tinh gitra Y véi it nhat 1 trong cac bién X;
Gia tri kiém dinh: _MSR _ SSR/k D (I-9)21k

D T MSE - SSE/n-(k+0)] > (v, - 9)% /- (k +)]
R /k

1-R?)/[n—(k +1)]

Frn—(ka) =

= Tiéu chuan kiém dinh: Fin-k+1) > F, kn-(k+1) Bac bé Ho

Fin-(k+1) < Fo, kn-(k+1) Chéap nhéan Ho



3.3. M6 hinh héi qui da bién (HQ boi)

Du bao bang phuong phap hoi quy boi

Khoang tin ciy caa (a):
a £ U r1), w2-OCa k: S6 bién ddc 1ap cuia mo hinh
Khoang tin cay caa (bi):

b+t (k+1), a2 .Sey; Se, = Var(a)  Se, =, Var(b,)

Cac sai s6 chuan cua (a) va (bi) co thé dugce tinh tir phwong phap ma
tran hoac phan mém EXxcel, Eviews...

Phuong sai cua (a) va (bi) 1a cac thanh phan nam trén duong chéo
ma tran: {3 (yi-§)*/[N-(K+1)*XX)t _
) ) 11 1] n lei ZXZi Zxki

L X1 X1 X X X o X qu foi quxz. . le.xk.

1 Xy Xop +++ X :
e L R X X X | XK S ZXZi ZXZixli ngi szuxku

1 X1y Xop oo+ X
i In 2n kn | _Xkl Xy an_
§ ,in E ,inxli z ,inXZI . z ,Xkl




3.3. M6 hinh héi qui da bién (HQ boi)

Du bao bang phuong phap hoi quy boi

Dy bao diém
§PEPg = a + byXg0 +DpXg0 + DX g
Duw bao khodang gia tri trung binh cia Y véi dg tin cay (1-a)
E(Y,) = yPBP £ th-(k+1), ar2S€5
Se, \/an(ilk :8 \/xé)(X' X)X,
Du bao khodng gia tri ctia Y véi do tin cay (1-a)

§PBK, = §PBP & th (k+1), 02S€(y-9)

D (¥ - 9o)? .
Se = |~ 1+ Xo (X' X)X
| X1 Xy Xkl_
Ko X, X X
X250 Xg = [1 X0 Xy Xko] X = + 22 “ X =
_X.ko | 1 Xln X2n an




3.3. M6 hinh héi qui da bién (HQ boi)

Cac dang ham hoi quy bdi phi tuyén

Dang ham Cobb-Douglas: Y = aK*L#

Dang ham KLEM Y = aKeLPEYMN

D?ng ham mi - Y = eatbixgtboxot..bgxy

Dang ham hypecbol Y = a+ bi/xy + ba/xz +...bk/Xk
Dang ham logarit > InY =a + b,Inx; + b,Inx,+....b, Inx,

Dang parabol Y=za+bX+bX°Y=a+bX+b,V



3.3. M6 hinh héi qui da bién (HQ boi)

Vi du du bao bang phuong phap hoi quy boi

TSL

Ngay lao

Nam (106%\11l 9 | @0hgay) (\1/8&1'\'%)
1 16607.7 275.5 17803.7
2 17511.3 274.4 18096.8
3 20171.2 269.7 18271.8
4 20932.9 267.0 19167.3
5 20406.0 267.8 19647.6
6 20831.6 275.0 20803.5
14 24806.3 283.0 22076.6
8 26465.8 300.7 23445.2
9 27403.0 307.5 24939.0
10 28628.7 303.7 26713.7
11 29904.5 304.7 29957.8
12 27508.2 298.6 31585.9
13 29035.5 295.5 33474.5
14 29281.5 299.0 34821.8
15 31535.8 288.1 41794.3

= Y =aKoLp

InY=-3.3384 +1.4988InL+0.4899InK
Se (2.4495) (0.5398) (0.1020)
t  (-1.3629) (2.7765) (4.8005)

R?=0.8890 df =12

R2ghinn = 0.8705

= Néu giir nguyén von dau tu, khi tang
1% lao dong dau vao s& tang trung
binh 1.5% tong san luong nganh nong
nghi¢p.

5 Neu gitt nguyen lao dong, ting 1%
von dau tu s& lam tang gan 0.5% tong
san luong nganh néng nghiép.

= Nganh néng nghiép quoc gia nay thu
nhap tang theo quy mo.



3.3. M6 hinh héi qui da bién (HQ boi)

Vi du du bao bang phuong phap hoi quy boi

Y X1 X2 X3 X4
142000.0 2310.0 2.0 2.0 20.0
144000.0 2333.0 2.0 2.0 12.0
151000.0 2356.0 3.0 1.5 33.0
150000.0 2379.0 3.0 2.0 43.0
139000.0 2402.0 2.0 3.0 53.0
169000.0 2425.0 4.0 2.0 23.0
126000.0 2448.0 2.0 1.5 99.0
142900.0 2471.0 2.0 2.0 34.0
163000.0 2494.0 3.0 3.0 23.0
169000.0 2517.0 4.0 4.0 55.0
149000.0 2540.0 2.0 3.0 22.0




SUMMARY OUTPUT

Regression Statistics

Multiple R 0.99837
R Square 0.99675
Adjusted R Square 0.99458
Standard Error 970.57846
Observations 11
ANOVA

df SS MS F Significance F
Regression 4 1732393319 4.33E+08  459.7537 1.37231E-07
Residual 6 5652135  942022.6
Total 10 1738045455

Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 52317.8305 12237.3616 4.2753 0.0052 22374.0635 82261.5975
X1 27.6414 5.4294 5.0911 0.0022 14.3562 40.9266
X2 12529.7682 400.0668 31.3192 0.0000 11550.8392 13508.6972
X3 2553.2107 530.6692 4.8113 0.0030 1254.7091 3851.7122
X4 -234.2372 13.2680 -17.6543 0.0000 -266.7028 -201.7715




3.3. M6 hinh hoi qui da bien (HQ bdi)

Vi du du bao bang phuong phap hoi quy boi

Dependent “ariable: ¥
fethod: Least Squares
Date: 112609 Time: 2228
Sample: 20022 2012

Included observations: 11

“ariable Coefficient =td. Errar t-Statistic Frab.
E: 52317 .83 12237 .36 4. 275254 00052
a1 27 bd134 S5.4259574 S.091052 OO0
A 12502977 A00. 0BRSS 31.31919 AN
.3 2553 211 530 bRS 4311304 L. 000
=l SIG F. B F. 13. 26501 -17 bodls AN
H-squared 0996748  Mean dependent var 14955604
Adjusted H-squared 0.9945680 5.0, dependent war 131835.50
=.E. of regression S70.5785 Alkaike info criterion 1b.89bE2
Sum squared resid Sbo2135. Schwarz criterion 17 07743
Log likelihood -87. 93139 F-statistic 4559 7537

Durbin-YWatson stat 1.796800  Frob(F-statistic) IR EnEnE




y

3.3. M6 hinh héi qui da bién (HQ boi)

Vi du du bao bang phuong phap hoi quy boi

Nim Dén s6 GDP Xuét khéu Nhip khéu Tiéu dung CP
1980 64.77 125571.00 2566.00 1946.00 6671.00
1981 66.02 131968.00 2752.00 2404.00 9186.00
1982 67.24 139634.00 2338.00 2087.00 12081.00
1983 68.45 151782.00 2541.00 2581.00 23711.00
1984 69.64 164043.00 3924.00 2985.00 37010.00
1985 70.82 178534.00 5826.00 4054.00 44655.00
1986 72.00 195567.00 8155.00 5449.00 54589.00
1987 73.16 213833.00 11144.00 7256.00 62889.00
1988 74.31 231264.00 11592.00 9185.00 70749.00
1989 75.46 244596.00 11500.00 9360.00 73419.00
1990 76.60 256272.00 11742.00 11541.00 84817.00
1991 77.64 273666.00 15637.00 14483.00 103151.00
1992 78.69 292535.00 16218.00 15029.00 119430.00
1993 79.73 313247.00 19746.00 16706.00 133877.00
1994 80.90 336243.00 25256.00 20149.00 178541.00
1995 82.03 362435.00 31969.00 26485.00 221792.00
1996 83.11 392989.00 36761.00 32447.00 237410.00



3.3. M6 hinh héi qui da bién (HQ boi)

Vi du du bao bang phuong phap hoi quy boi

Dependent Variable: GDP
Method: Least Squares
Date: 11/27/09 Time: 11:21
Sample: 1980 1996

Included observations: 17

Variable Coefficient Std. Error t-Statistic Prob.

C -463952.7 35077.46 -13.22652 0.0000

DSO 8879.637 517.4797 17.15939 0.0000

NK 2.347581 0.935706 2.508889 0.0275

XK 1.413069 1.116749 1.265341 0.2298

TDCP  -0.030349 0.141608 -0.214315 0.8339
R-squared 0.998429 Mean dependent var 235539.9
Adjusted R-squared 0.997906 S.D. dependent var 83579.44
S.E. of regression  3824.853 Akaike info criterion 19.57636
Sum squared resid  1.76E+08 Schwarz criterion 19.82142
Log likelihood -161.3990 F-statistic 1906.983
Durbin-Watson stat 1.162508 Prob(F-statistic) 0.000000



