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- Hiéu duwoc du bdo la gi va vai trd quan
rong cla du bao

. -\Hiéu duoc vi sao du bao dinh lvong dang

v ré nén pho bién
. 4 - Hiéu dwoc cac cach phan loai duy bao

- Hiéu dwoc phuwong phdp ludn cdia du bdo
am vi¥rng quy trinh thuc hién va cach thirc
Jdanh gid do chinh xac du bao trén thuc té
Nam rd duoc cac loai di¥ liéu s dung cho
. du bao
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TONG QUAN VE PHAN TiCH VA DU’ BAO

1. Dv bao va vai tro cua du bao
2. Phan loai du bao

3. Cac phuwong phap dv bao

4. Quy trinh thuc hién du bao
5. Dt lieu cho du bao




DU BAO VA VAI TRO CUA DU BAO

- Du bdo d3 hinh thanh tir dau nhirtng nam 60 cta thé ki 20

- Dv bao la m6t khoa hoc va nghé thuat tién doan nhirng sy viéc
sé xay ra trong tuong lai, trén co s& phan tich khoa hoc vé cac
dit liéu da thu thap duoc

- Du bao ngay cang trd nén quan trong va tro thanh b6 phan
khéng thé thiéu trong hau hét cac quyét dinh cdia moi td chirc

- Dy bdo chinh xac la can c& dé cac nha hoach dinh cac chinh
sach phat trién kinh té van hoa x3 hoi trong toan bd nén kinh té
qudc dan

| ——————————————————————————_
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DU BAO VA VAI TRO CUA DU’ BAO (tt)

- Dy bao chinh xac sé giam bdt mirc do6 rui ro cho doanh nghiép
ndi riéng va toan bd nén kinh té ndi chung

- Du bao giup cac nha quan tri doanh nghiép chu dong trong
viéc dé ra cac ké hoach va cac quyét dinh can thiét phuc vu cho
qua trinh san xuat kinh doanh, dau tw, quang ba, quy mé san
xuat, kénh phan phdi san pham, nguén cung cdp tai chinh... va
chuan bij day du diéu kién co sé& vat chat, ky thuat cho su phat
trién trong tuong lai

- Nh& ¢ du bdo cac chinh sach kinh té, cac ké hoach va chuwong
trinh phat trién kinh t& dwoc xdy dung c6 co s& khoa hoc va
mang lai hiéu qua kinh té cao
__
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PHAN LOAI DU BAO

- Dua trén két qua du bao
+ Dy bdo diém va du bdo khoang
+ Dy bao ngan han, trung han hay dai han
- Dua trén pham vi dy bao: du bdo kinh té vi mo va du bao kinh
té vi mo
- Dvwa trén phuong phap du bao

+ Nhédm phwong phap khong chinh chirc: truc giac cam tinh,
kinh nghiém va kha nang phan doan
+ Nhém phuwong phap chinh thire: dw bao dinh tinh va du bao
dinh lvgng
__
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CAC PHUONG PHAP DU BAO
Dinh tinh Dinh lvong

A
- Y kién chuyén gia: T6ng hop y| | Chudi thoi gian Hoi quy
ki€n chuyén gia, khi c6 su ho tro ‘
cua céng cy thong ké - — -
- Y ki€n ban hang: Cac dai Iy, ban| |~ DY Paotho - Hoi quy don
hang tién hanh du bdo, cong ty| |- Trung binh - H6i quy boi
tong hop két qua CHAM M

- Y kién khach hang: tong hop v
ki€n khach hang

- Phwong phap Delphi: sy dong| |- ARIMA(p,d,q)
thudn cua cac bén - ARCH/GARCH
__

- Ham xu thé




CAC PHUO'NG PHAP DU BAO (tt)

Phuong phap Delphi gdm cac budc:

1. Nhi*rng chuyén gia tham gia duw bao duwgc chon

2. Bang cau hoi vé cac bién du bdo duoc dua cho tirng thanh vién
3. K&t qua duoc thu thap va lap bang va tdm tat

4. BAng tdm tat két qua sé gli lai cho tirng chuyén gia xem xét lai

5. Tng chuyén gia sé xem xét lai cac du bao ciia minh trén co s¢

tham khao y kién chung ctia nhiéu chuyén gia khac

6. Lap di lap lai cho dén khi két qua khéng khac biét nhiéu gitra

cac chuyén gia
__
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CAC PHUO'NG PHAP DU BAO (tt)

e Uuva nhuvoc diém ciua phuong phap duw bao dinh tinh
> Uu diém:

Dé dang thuc hién, khong can phai cé nén tdng vé du bao,
thwong dugc chap nhan.

> Nhuwoc diém:

Mang tinh chd quan rat cao, khéng chuan, mat nhiéu nam dé
tro thanh nguwoi cé kha nang phan doan dung (kinh nghiém la
6ng thay gioi, tuy nhién la con dao hai luvdi)

__
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QUY TRINH DU BAO

Theo Wilson va Keating, quy trinh duy bdo gébm 9 buéc:
1. Xac dinh muc tiéu

- Thdng nhat gitra nguwoi ra tién hanh du bdo va s&r dung két qua
du bdo (Dung dé lam gi? Tam quan trong nhu thé nao? Giup ich
gi cho qua trinh ra quyét dinh?)

- Vi du: trén co s& du bdo vé doanh thu, bd phan Logistics cla
duv bdo nhu cau vat tu (ngwoi thuc hién), B phan K& toan s
dung du bdo nay dé tinh hiéu qua cu thé cta ké hoach

__
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QUY TRINH DU BAO (tt)

2. Quyét dinh doi twong du bao

Xac dinh duwoc dbi twong hay bién du bdo cu thé (do bang gi?).
Pham vi (mdt san pham hay nhdm sadn pham hay tong hop nhiéu
nganh san pham, trong khu vuyc cu thé hay la toan vung, trong
nudc hay |3 cad xuat khau.

3. Xac dinh loai duw bao

- Dai han, trung han
- Vi du: GDP: nam;
Quy

hay ngan

Kim ngac

nan va thoi doan du bao

n XNK: nam hodc quy; Doanh so:

__
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QUY TRINH DU BAO (tt)

4. Nghién ctru, khao sat dir liéu

- Chat lvgng du bao phu thudc vao chat lvong cua so liéu

- Dt liéu ¢ thé thu thap tir cdc ngudn: Noi bd hodc bén ngoai; &
dang so cap hodc th& cap

- Chuyén d6i dit liéu twong thich véi yéu cau cia muc dich néu
c6 day du co s&
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QUY TRINH DU BAO (tt)

5. Chon mo hinh: chon mo hinh tuy thudc vao cac tiéu chi sau:
v Dang phan b6 cua dit liéu
v’ S8 lvgng quan sat san co
v Pd dai clia tAng du bao (ngan han, trung han hay dai han)
- Néu di liéu phan b thé hién tinh xu hudng thi cé thé ap dung
cac phuong phap: trung binh, dwong s6 mda.
- Néu s6 lwvong quan sat qua it: khong thé si¢ dung mo hinh hoi
qui (PP nay cang nhiéu cang t6t). Nguoc lai cé thé chon phuong
phap don gian.
__
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QUY TRINH DU BAO (tt)

6. Danh gia mo hinh
- Thong qua cac théng s6 nhu: Sai SO trung binh (Mean Error),
Trung binh tuyét doéi sai s6 (Mean Absolute Error)...

- Sir dung holdout period: Vi du v&i bo dit liéu cia 10 nam tinh
theo quy, ta c6 thé dung 8 ndm dé du bdo cho nam th 9 va th
10. MH nao du bdao tét nhat sé dwoc chon dé du bdo cho toan
bd 10 nam. Néu khdng MH nao cho két qua t&di mot do chinh xac
chap nhan duogc, quay vé budc 5 dé chon mé hinh thay thé.

- PAi v&i cdc mo hinh hdi quy con cd cac phwong phap kiém dinh

va do lvong mirc do giai thich cta cac bién.
__
14



QUY TRINH DU BAO (tt)

7. Chuan bi dw bao

Sau khi qua budc 06 chung ta tin twéng rang md hinh ching
ta chon sé cho ra két qua chuan xac. Co trudng hop chung ta
phai chon phuong phap két hop gitra dinh tinh va dinh lvgng
8. Trinh bay dw bao

- Trinh bay ro rang

- Khéng can phai phirc tap hda két qua bang cac cong thirc,
hay thuat toan phure tap

- R® rang du la bang van ban hay truyén dat.

__
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QUY TRINH DU BAO (tt)

9. Theo doi két qua
- Lién tuc theo d&i, so sanh két qua du bdo vadi gid tri thuc té
- Thay d6i phwong phap khi can
- Chap nhan sai lam dé cai tién
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PO LUONG DO CHINH XAC DU BAO
pat: A,: Gid trj thyc & thoi diém t (quan sat t)
F;: Gia tri du bdo & thoi diém t

n: SO lvong quan sat sir dung trong du bao

1. Sai s6 trung binh (mean error)

A — F
ME — 2.(A; — Fp)
n
2. Sai so tuyét doi trung binh (Mean absolute error)
A — F
VAR — 2 | tn 1

Y
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PO LUONG PO CHINH XAC DU’ BAO (tt)

3. Sai s6 phan tram trung binh (mean percentage error)

1 At — Ft
MPE = —-2X
n A,

4. Trung binh sai s0 phan tram tuyét doéi (Mean absolute
percentage error)

1A — F
MAPE = —-2X
n A,

__
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PO LUONG PO CHINH XAC DU’ BAO (tt)
5. Sai s6 binh phwong trung binh (Mean Squared Error)

1
MSE — EZ(At — Ft)z

6. Can bac hai cua sai so binh phwong trung binh (Root Mean
Squared Error)

1

RMSE — _Z(At — Ft)z
N

Céac tiéu chi 1-6 cang nho thi cang tot.

__
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PO LUONG PO CHINH XAC DU’ BAO (tt)

7. Hé sd khong ngang bang Theil’s U

 J2Z(Ar — Fp)?
VE(Ar — Ap_1)?

- U cang gan 0 thi md hinh du bdo cang chinh xac

- Thyec té gia tri cia U < 0,55 duogc danh gia |a rat tot.

U
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PO LUONG PO CHINH XAC DU’ BAO (tt)

Mot so lwu y:

1. MAE, MAPE, MSE, RMSE va Theil’s U cé thé s& dung dé so
sanh cac md hinh dy bao khac nhau cho cung mot chudi dir
lieu

2. Néu cac chuoi khac nhau vé don vi do lwong, don vi thoi
gian, dang dit liéu (di liéu goc va dir liéu chuyén hoéa
logarit) thi chi c6 MAPE va Theil’s U c6 thé dung deé so
sanh duorc

3. C6 thé két hop danh gia d6 chinh xac bang cac do thi

__

21



Vi du

58
54
60
55
62
62
65
63
70

O 00 N o Ul o W N BB

58
54
60
55
62
62
65
63

Tong cdng

__

PO LUONG PO CHINH XAC DU’ BAO (tt)

-4
6

5
7
0
3

2
7

12

N NN WO N o b

34

16
36
25
49

4
49
188

0.074
0.100
0.091
0.113
0.000
0.046
0.032
0.100
0.556

A F e | el et | led/a

-0.074
0.100
-0.091
0.113
0.000
0.046
-0.032
0.100
0.162

A;: SO khach dén ctra hang vao
thoi diém t

F,: SO kKhach du bao dén clra
hang vao thoi diém t (theo md
hinh du bao tho gian don)

e, = A, — F

Ta tinh dworc cic chi so:

MPE = 0.0203; MAE = 4.3

MAPE = 0.0695; MSE = 23.5
RMSE = 4.848
U=1
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DU’ LIEU CHO DU BAO

Theo Hanke & Wichern (2009) di liéu can dat duoc 4 tiéu chi sau:

1. Tin cay va chinh xac: nguon di liéu phai tin cay vdi dé chinh xac
dat yéu cau.

2. Phu hop: dit liéu phai phu hgp vdi cha dé.

3. Nhat qudn: khi c6 nhirng thay doi & dit liéu dwoc thu thap thi
can phai diéu chinh d* liéu qud kh& dé ddm bao tinh nhat
guan.

4. Thoi gian: khong nén qua it (khéng du thong tin dai dién cho
qud kh) cling khéng nén qud nhiéu (cd thé tich hop nhirng
dac tinh xua cli, khong dai dién cho hién trang)

__
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DU LIEU CHO DU BAO
- Dt liéu so cdp: di liéu dugc thu thap lan dau ma cac ngudn
khac khong san co.

Thu thap: phong van, gti bang cau hoi, nghién clru tai liéu,
quan sat truc tiép, khao sat qua dién thoai, qua thu dién tlr, mang
xa hoi hodc truc tuyén,...

- Dir liéu thir cap: dit liéu dwoc thu thap tir nhirng ngudn san cd
da duoc thu thap cho cac muc dich khac nhau.

Thu thap: co quan théng k& co quan Chinh phd hay dia
phuong, bdo cdo ndi bd, bdo/tap chi, tir cac td chirc, hiép hdi,
trvong dai hoc, vién nghién ctru,...

__

24



Quang Ngai
Binh Dinh
Phu Yén
Khanh Hoa

Kon Tum

Gia Lai

Dak Lak

DU’ LIEU CHO DU BAO

1505.0
1233.4
1487.9

3874.3
1240.4

555.6
1541.8
1886.9

891.18
731.69
3864.50
510.68
671.70
312.80
398.84

1101.70
Y ——

1. DI liéu chéo: dit liéu vé mot hay nhiéu bién dwoc thu thap tai
cung mot thoi diém & nhiéu don v
Dan sd (nghin) Lao dong (nghin)

Quang Nam

(D liéu cho
nam 2020)
Nguén: GSO
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DU LIEU CHO DU BAO (tt)

2. Di¥ liéu chudi thoi gian: dit liéu vé mot hay nhiéu bién duoc
thu thap theo thoi gian @ mét don vi

m Dan so (nghin) | Lao ddéng (nghin)

2013 1514.5 914.4

2014 1519.7 889.3

2015 1524.6 897.0

2016 1529.0 893.7

2017 1534.8 907.3

2018 1487.8 891.2 (DiF liéu cha
2019 1487.9 864.5 tinh Binh Binh)
2020 1514.5 914.4 Nguén: GSO

__
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DU LIEU CHO DU BAO (tt)

3. DI liéu bang/mang: dir liéu vé mot hay nhiéu bién duwoc thu

thap theo thoi gian & nhiéu don vi Ngudn: GSO

T e T
(nghin) | (nghin) (nghin) (nghln)
2017  Binh Dinh 1534.8 907.3 2017  PhuYeén 904.4 514.4
2018  BinhDinh  1487.8  891.2 2018  PhuYeén 909.5 524.5
2019  Binhbinh 14879  864.5 2019  PhuYeén 873.2 521.1
2020 BinhBinh 15145 9144 2020  PhuYeén 874.3 510.7
2017 Quang Ngdi 1261.6  746.9 2017  Gia Lai 1437.4  879.4
2018 Quang Ngdi 1272.8 746.7 2018  Gia Lai 1458.5 890.0
2019 QuangNgdi 1231.9  739.2 2019  Gia Lai 1520.2  908.1
2020 Quang Ngdi 12334  731.7 2020  Gia Lai 1541.8  898.8

A
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“l#¥° BO GIAO DUC VA BDAO TAO

LY TRUONG DAI HOC QUY NHON
S

CHUONG 2
CAC PHUONG PHAP PHAN TiCH
VA DU BAO



- Phan biét dwoc cac thanh phan cia mot
: hooi thdi gian
', -Hiéu dugc cdc md hinh va phuong phap

. -8 “gian don
- Xac dinh duoc su phu hop gilra twng loai
d
¥y

lieu v&i cac phuong phap hay mo hinh
‘ r bdo dé ap dung cho hiéu qua

"~ N3m rd dwoc quy trinh thyc hién duw bao
®tac mo hinh trén phan mém Eviews

=f i




CAC PHU'O'NG PHAP PHAN TiCH VA DU BAO

. Cac moO hinh dv bao tho

. Cac phuong phap duw bao trung binh
. Phwong phap san mi gian don

. Phurong phap san mi Holt

. Phurong phap san mi Winters
DY bao v&i mo hinh nhan tinh

. D bao vdi mo hinh cong tinh




CAC MO HINH DU BAO GIAN DO'N

1. MO HINH DU BAO THO GIAN PON
?t+1 =Y
- Thwong ap dung khi c6 qua it dir lieu qua kh&r (doanh nghiép
mai thanh 13p)
- 100% trong s6 duoc gan cho gia tri hién tri cha di¥ liéu (Y;) khi
dy bao cho giai doant + 1
Vi du: ta cé dit liéu cua cong ty ABC giai doan 2014 - 2020 nhu
trong bang duwdi day
__
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CAC MO HINH DU’ BAO GIAN DON (tt)

Nam Quy t Sales Nam Quy t Sales
2014 1 1 1250 3 15 625
2 2 875 4 16 1375
3 3 625 2018 1 17 1375
4 4 1000 2 18 1000
2015 1 5 1125 3 19 875
2 6 875 4 20 1500
3 7 500 2019 1 21 1875
4 8 750 2 22 1250
2016 1 9 875 3 23 1000
2 10 500 4 24 1625
3 11 375 2020 1 25 2125
4 12 1000 2 26 1500
2017 1 13 1375 3 27 1125
2 14 875 4 28 1750




AN PO'N (tt)
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CAC MO HINH DU BAO GIAN PON (tt)
2. MO HINH DU BAO THO PIEU CHINH: diéu chinh xu thé’

17t+1 =Y+ (1 —Yi-1) HOAC Yt+1 — Yt

Yi—1

Vi du: v&i dit liéu cong ty ABC & trén, ta c6 thé du bdo doanh sé
cua quy 1 nam 2021 nhu sau

Voo = Yogrq = Yog + (Yog — Yoy)
= 1570 + (1570 — 1125) = 2375

mmmmmn
509.6 0484 -0.031 362.981

__
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CAC MO HINH DU BAO GIAN PON (tt)
2. MO HINH DU’ BAO THO PIEU CHINH: diéu chinh mua vu

VGi dir liéu theo quy, md hinh du bdo thdé cé thé dugc diéu
chinh nhu sau

Yt+1 =Y 3
Vi du: v&i dit liéu cong ty ABC & trén, ta c6 thé du bdo doanh sé
cua quy 1 nam 2021 nhu sau
Y29 — Y28+1 = Y83 = Y5 = 2125

218.8 0.225 -0.053 65.104 255.2 0.599
| ——————————————————————————_
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CAC MO HINH DU’ BAO GIAN DON (tt)

2. MO HINH DU BAO THO DIEU CHINH: xu thé va mua vu

V&i dit liéu vira cé yéu td xu thé va mua vu (theo quy), md hinh

du bdo thd cd thé duoc diéu chinh nhu sau

Y —Y)+ -+ Yz = Yes) (Ve —Yios)
4 B 4

Vi du: v&i dit liéu cdng ty ABC & trén, ta cd thé du bdo doanh sé
cla quy 1 nam 2021 nhu sau

Yiv1 = Y3

. . Yo — Y-
Y20 = Yog41 = o5 + o 4 24) = 2156

__
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CAC MO HINH DU BAO GIAN PON (tt)

SO SANH CAC MO HINH DU BAO GIAN DON

mmmmmn

Tho gian don 379.6 0.368 0.072 181.713 426

Thodieuchinh o0 = 4es 0031 362981 602 141

xu thé

Thodieuchinh 5 00 9555 0053 65104 2552 0.599
mua vu

Thod/exutheé o0 0181 0047 46663 216 0.507
Va mua vu

__
10



CAC PHUONG PHAP DU BAO TRUNG BINH

1. DU’ BAO TRUNG BINH GIAN DON
- 1
Yig1 = ?211;:1 Y

- Khi thong tin dwoc cip nhét, cong thire trén cé thé duoc diéu
chinh nhu sau

v tVerq + Yeus
t+1 P

- Phu hop v&i cac chuoi dit liéu it bién dong

__
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CAC PHUONG PHAP DU BAO TRUNG BINH (tt)

Tuan Jean Tuan Jean Tuan Jean Bangbén la dit liéu so
1 550 11 604 21 620 Quan  Jean tiéu
2 582 12 574 22 sog  Lhu/tuan cla mot clra

hang nhan hiéu thoi
: ol = >80 23 >70 trang Nino-Max trong
4 562 14 622 24 500 30 tu3n.
5 590 15 554 25 520 Ta s& du bdo s6 quan
6 536 16 490 26 490 Jean ban theo trung
7 504 17 564 27 542  binh gian don
8 558 18 554 28 564
9 528 19 596 29 604
10 576 20 606 30 570

Y ——
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CAC PHUONG PHAP DU BAO TRUNG BINH (tt)

Tuan TT
2 582
3 614
4 562
5 590
6 536
7 504
3 558
9 528

10 576
11 604

DB
550.00
566.00
582.00
577.00
579.60
572.33
562.57
562.00
558.22
560.00

Tuan
12
13
14
15
16
17
18
19
20
21

TT
574
580
622
554
490
564
554
596
606
620

DB
564.00
564.83
566.00
570.00
568.93
564.00
564.00
563.44
565.16
567.20

Tuan
22
23
24
25
26
27
28
29
30
31

TT
598
570
500
520
490
542
564
604
570

DB
569.71
571.00
570.96
568.00
566.08
563.15
562.37
562.43
563.86
564.07

Bang bén la két
qua du bao
theo trung binh
gian don

MAE = 32.15
MAPE = 0.058
MPE =-0.008
MSE = 15272.7
RMSE = 39.66

U=0.97

__

13



CAC PHUO'NG PHAP DU BAO TRUNG BINH (tt)

Dv bao trung binh gian don

640

620

600

580 o A o _
/ ° 0= -0 0 - -0~
c N -0 S a o — o —O— 0 —~o. _
S 560 ," ® -0/ o-o"° - ©—$ —0- 0—0
2
d

540

520

500

480

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

—e—JEAN —0— JEAN-F
—_
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CAC PHUONG PHAP DU BAO TRUNG BINH (tt)

2. DU BAO TRUNG BINH DI PONG

V&i hé so truot k, trung binh di dong bac k (ky hiéu MA(k))

A~ _ Yt + Yt—l + *e + Yt—k+1

Yiy1 = m
- Khac véi du bao trung binh gian don (st dung toan bo dit liéu
qua kh& lam gia tri du bao), du bao trung binh di dong chi s
dung mot s6 quan sat gan nhat lam gid tri du bao.

- Vi du: duw bdo s6 quan Jean ban/tuan theo MA(5)

__
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Tuan

6
7/
3
9
10
11
12

13
14

CAC PHUONG PHAP DU BAO TRUNG BINH (tt)

T
536
504
558
528
576
604
574
580
622

DB
579.6
576.8
561.2
550.0
543.2
540.4
554.0
568.0
572.4

Tuan
15
16
17
18
19
20
21
22
23

T
554
490
564
554
596
606
620
598
570

DB
591.2
586.8
564.0
562.0
556.8
551.6
562.0
588.0
594.8

Tuan
24
25
26
27
28
29
30
31

T
500
520
490
542
564
604
570

DB
598.0
578.8
561.6
535.6
524.4
523.2
544.0
554.0

Bang bén la két
qua du bao
theo trung binh
di dong

MAE =45.7
MAPE =0.083
MPE =-0.004
MSE = 2644.5
RMSE=51.4

U=1.25

__
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CAC PHUO'NG PHAP DU BAO TRUNG BINH (tt)

Dw bao trung binh di dong MA(5)




PHUONG PHAP SAN MU GIAN PON

Veer = a¥e + (1 — )Y,

a 1a hé sé san mi
- COng thirc trén cd thé trién khai thanh:

Vi =a¥, + (1 — )Y, =aY, + Y, — af,

Viii =Y +a(le — 1) =Y, +ae,
- V&i n |a sO quan sat cé san trong mau dit liéu qua khr:

Vipi=aVi+a(l— )Y +a(l—a)?Yep + -+
+a(l — a)Y;,_,

__
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PHUONG PHAP SAN MU GIAN PO'N (tt)

Time Sales Time Sales Time Sales

2014Q1 500 2016Q3 150 2019Q1 750 B‘éng bén la dir liéu

201402 350 201604 400 20192 500 V€ doanh thu theo

201403 250 201701 550 201903 400  9uy cua cong ty BS

201404 400 201702 350 201904 50 0angGia.

2015Q1 450 2017Q3 250 2020Q1 850 12 du bao doanh thu

201502 350 201704 550 20202 600  theo pNhU’Oir?g phfp

201503 200 2018Q1 550 2020Q3 4so  San mu voi a lan

201504 300  2018Q2 400  2020Q4 700 lwotla 0.1 va 0.6

2016Q1 350 2018Q3 350

2016Q2 200 2018Q4 600

__
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PHUONG PHAP SAN MU GIAN PO'N (tt)

Time
2014Q1
2014Q2
2014Q3
2014Q4
2015Q1
2015Q2
2015Q3
2015Q4
2016Q1
2016Q2

Sales
500
350
250
400
450
350
200
300
350
200

Sales-F
500.0
500.0
485.0
461.5
455.4
454.8
444.3
419.9
407.9
402.1

Time
2016Q3
2016Q4
2017Q1
2017Q2
2017Q3
2017Q4
2018Q1
2018Q2
2018Q3
2018Q4

Sales
150
400
550
350
250
550
550
400
350
600

Sales-F
381.9
358.7
362.8
381.6
378.4
365.6
384.0
400.6
400.5
395.5

Time
2019Q1
2019Q2
2019Q3
201904
2020Q1
2020Q2
2020Q3
202004
2021Q1

Sales
750
500
400
650
850
600
450
700

Sales-F
415.9
449.3
454.4
449.0
469.1
507.2
516.5
509.8
528.8

a=0.1

__
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PHUONG PHAP SAN MU GIAN PO'N (tt)

Time
2014Q1
2014Q2
2014Q3
2014Q4
2015Q1
2015Q2
2015Q3
201504
2016Q1
2016Q2

Sales
500
350
250
400
450
350
200
300
350
200

Sales-F

500.0
500.0
410.0
314.0
365.6
416.2
376.5
270.6
288.2
325.3

Time
2016Q3
201604
2017Q1
2017Q2
2017Q3
2017Q4
2018Q1
2018Q2
2018Q3
201804

Sales
150
400
550
350
250
550
550
400
350
600

Sales-F

250.1
190.0
316.0
456.4
392.6
307.0
452.8
511.1
444 .4
387.8

Time
2019Q1
2019Q2
2019Q3
201904
2020Q1
2020Q2
2020Q3
202004
2021Q1

Sales
750
500
400
650
850
600
450
700

Sales-F

515.1
656.0
562.4
465.0
576.0
740.4
656.2
532.5
633.0

a=0.6

__
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PHUO'NG PHAP SAN MU GIAN PON (tt)

Dv bdo theo phwong phap san mii gian don

900
800
".
700 I
9. e
600 . . B
., ¢ '
.- o. .o "- ”
500 "—$ .‘.. '.' ., .,' ” L YOS [
..o~ X .. . ' e’
0... 0 - - @ ) & - .’ . ...' .. . _ o _"
400 .‘.. .‘.... - -9 = - - . -.. ... - - -.. ,'— &
’ o . * <o —or 3. - e =" “
300 ¢ ., X . L ¢
o ® B
‘. L]
200 R
100
0
— o — o — o — o — o — o — o —
o o] o] o] g o] o o g lof o o] o o] o
< < N N (o) (o) N~ N~ [ole] o0 (@)} (@) o o —
— i i i i — — — i i i — oN N oN
o o o o o o o o o o o o o o o
(V] N N (g} (g} (g} (g} (V] (V] (V] (V] N N (@] (g}

—eo—Sales —eo— Sales-F.1 --+--Sales-F.6
—_
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PHUONG PHAP SAN MU HOLT

M6 hinh san mi Holt dwoc thé hién qua ba phuwong trinh dudi
day:
1. Udc lwgng gia tri trung binh hién tai

Le=aVy + (1 —a)(Le—1 + Ti—1)
2. Udc lwong xu thé (d6 doc)

Ty =B(Le —Li—q) + (1= BT
3. Dv bao p giai doan trong tuong lai

?t+p = Lt + pT}

__
23



PHUONG PHAP SAN MU HOLT (tt)

L;: gia tri san mi mai (hay gia tri wdc lvong trung binh hién tai)
a: hé so6 san mii cha gia tritrung binh (0 < a < 1)
B:hésdosanmiichagidtrixuthe (0 < f < 1)

T;: gia tri wdc lvgng cua xu thé

p: thoi doan dy bao trong tuong lai

Y;: gid tri quan sat hodc gia tri thuc té vao thoi diém t

VHP: gia tri bao cho p giai doan trong tuvong lai

Y ——
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PHUONG PHAP SAN MU WINTERS

M6 hinh san mii Holt dwoc thé hién qua 4 phuwong trinh sau day:
1. Udc lvgng gia tri trung binh hién tai

Y;
Ly = aS F(1—a)(Li—q + Te-1q)
t—s

2. Udc lvgng xu thé (8o doc): Ty = B(Ly — Li—1) + (1 — B)Ts_4
3. Udc lugng gid tri chi sd mua:

Y
St = VL_ + (1 —y)Si—s
t
4. Du bao p giai doan trong tuong lai:
Yc+p = (L¢ + th)St—s+p
__
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PHUONG PHAP SAN MU WINTERS

L;: gia tri san md ma&i (hay gia tri wdc lwvgng trung binh hién tai)
a: hé s6 san mii cua gia tri trung binh (0 < a < 1)

B:hésdésanmiicuagidtrixuthe (0 < B <1)

¥: hé s6 san mi cha chi s6 mua
T,: gia tri woc lwgng cla xu thé
S;: Gia tri wdc lwgng clia chi s6 mla
p: thoi doan dy bao trong tuong lai

s: d0 dai clia yéu td mua
__
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DU BAO BANG CAC MO HINH XU THE

- Xu thé'la sy van dong tang hay giam cua dit liéu trong mot thoi
gian dai. Sy van dong nay cd thé dugc md ta bang mot duong
thang (xu thé tuyén tinh) hodc bdi mét vai dang dwdng cong
toan hoc (xu thé phi tuyén)

- C6 thé nhan dang xu thé qua viéc v& do6 thj cla bién Y; theo
thoi gian t

- Trong md hinh, bién thoi gian t thwong dugc st dung 1a bién
giai thich

Y ——
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DU’ BAO BANG CAC MO HINH XU THE (tt)
Dang ham xu thé Phwong trinh héi quy tong thé

Tuyén tinh Y, = By + L1t + U,

Bac hai Vi = Bo + Bit + Bot” +uy

Bac ba Ve = Bo + Brt + Bat? + Bot° + uy
Lin-log Vi = o + frint +u,

Log —lin InY; = o + 1t + uy

Nghich dao Yi = Bo + b1 (%) + Uyt

Tang trudng mii Y, = ePothait+iy
__
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DU’ BAO BANG PHU'O'NG PHAP PHAN TiCH

1. CAC THANH PHAN CUA CHUOI THO1 GIAN

- Xu thé (Trend): |a thanh phan thé hién su tang (hodc gidm) an bén
trong ca mot chudi thoi gian. Ky hiéu Tr hoac T.

- Chu ky (Cyclical): 13 mot chubi nhirng sw dao ddng gidng nhu hinh
song va su dao dong nay sé lap lai sau mot thoi ky thuong dai hon 1
nam. Ky hiéu Cl| hoac C.

- Mua vu (Seasonal): su dao ddng mua lién quan dén kiéu thay doi
khd 6n dinh xuat hién hang ndm va kiéu thay doi d6 duwoc lap lai &
nam sau va cac nam sau nira. Ky hiéu Sn hay S.

- Ngau nhién/bat thwong (Irregular): bao gdm nhitng thay d6i ngau

nhién hay khong duv doan dugc. Ky hiéu Ir hay I.
__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

Lwuy:

- Thanh phan chu ky can c6 mot chudi dit liéu luwu trit it nhat 13

trén 30 nam.
- Cac dao dong bat thuong thi k

- Phuvong phap du bao phan tic
la xu thé va mua vu.

héng thé nao du doan duorc.

n chi yéu dé cap hai thanh phan

- Xem xét hai thanh phan trén lién quan nhu thé nao vdi chudi
dit liéu gbdc: MO hinh nhan tinh va M6 hinh cdng tinh.

__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

- M6 hinh nhan tinh:
Yt — TI‘t. Clt Snt. II‘t

Phu hop khi si bién thién cda chuoi thdi gian ting dan theo
thi&r tw cua thoi gian
- M6 hinh cong tinh:

Yt — TI‘t —+ Clt —+ Snt —+ Irt

Cé hiéu qua khi chudi di¥ liéu phan tich cé sy bién thién xap xi

déu nhau sudt do dai cla chudi thoi gian

__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

bac trrng mo hinh nhan tinh

FIF T
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

Pac trwng mo hinh céng tinh
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

2. DU’ LIEU PU'OC DIEU CHINH YEU TO MUA
2.1. Ty lé trung binh di ddng — mo6 hinh nhan tinh

B1: Tinh toan trung binh trung tam
¢ CMAt — (O'SYt+6 T °°°
® CMAt — (O.SYt+2 T °°°

_Yt_

_Yt_

- 0.5Y;_¢)/12 (SL theo thang)

- 0.5Y;_1)/4 (SL theo quy)

Trong mo6 hinh dy bao nhan tinh: CMA; = Tr:.Cl;
B2: Tinh ty lé: T, = Y, /CM A;

V&i mo hinh nhan tinh: 7, = Sng. Iy
__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

B3: Tinh toan cac chi s6 mua vu

e V&i chudi dit liéu theo thang, chi sé mua i,, cho thang m bang
trung binh cla 7, vdi cac quan sat chi cho thidng m (moi nam ¢é
1 thang m)

e V@i chudi di¥ liéu theo quy, chi s6 mua iy cho quy q bang trung
binh clia 7, v&i cac quan sat chi cho quy g (mdi nam cé 1 quy q)
B4: Diéu chinh cac chi s& mua dé tich cla ching bang 1. Diéu nay

duoc thyc hién bang cach tinh cdc nhan t6 mua:

e Y ——
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

1 ~N ~ N ’
¢S, = >—=——néu di¥ liéu theo thang
\/11-12---112
l ~ ~ VN 7
¢S, = 1 néu di¥ liéu theo thang

4\/i1.i2.i3l4
B5: Chudi di¥ liéu d3 hiéu chinh yéu t6 mua dwoc xac dinh bdi

"t T, Cl,.

— =Tr.Cl.Ir

S, t- Cle T
Néu khdng cd yéu td chu ky va yéu t6 ngau nhién bj triét tiéu khi
xét trung binh dé tim chi s6 mua 7, (Cl, = 1,Ir, = 1), do vay
chubi Y, /Sn, chi con lai yéu t6 xu thé.

__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

2.2. Chénh léch so v&i trung binh di dong — mo hinh nhan tinh

B1: Tinh toan trung binh trung tam

e CMA; = (0.5Y; 6+ -+ Y+ -+ 0.5Y;_¢)/12
(néu so liéu theo thang)

e CMA; = (0.5Y;4> + -+ Y+ -+ 0.5Y,_1)/4
(néu sob liéu theo quy)

B2: Tinh su khac biét:

dt — Yt — CMAt

__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

B3: Tinh toan cac chi s6 mua vu

* V&i chudi dit liéu theo thang, chi sé mua i,, cho thang m bang
trung binh cla d; vdi cac quan sat chi cho thang m (mo6i nam ¢6
1 thang m)

e V@i chudi di¥ liéu theo quy, chi s6 mua iy cho quy q bang trung

binh cla d,, vdi cac quan sat chi cho quy g (mdi nam cé 1 quy q)
B4: Piéu chinh cdc chi s6 mua dé téng cla ching bang 0. Diéu nay
duogc thye hién boi thiét 1ap: Sny = i — 1

V@&i T la trung binh cla tat ca cac chi s6 mua.
__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

B5: Chudi dit liéu d3 diéu chinh yéu t& mua cé dugc bang cach 1ay
Yt —STlt — T?"t —+ Clt —+ ITt

Néu khdng cd yéu td chu ky, trong khi yéu t6 ngau nhién bj triét

tiéu khi xét trung binh dé tim chi s6é mua d; (Cl, = 0,Ir, = 0), do

vay chudi Y, — Sn, chi con lai yé&u t8 xu thé.
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

2.3. Duw bao v&i mo hinh nhan tinh

Ta c6 dit liéu vé doanh thu cda mot cong ty Y (ty VND). Ta thuc
hién du bao doanh thu cho cac quy nam 2021

m-m-

2017 64.2 2019 97.6
2017 2 75.7 2019 2 120
2017 3 117.1 2019 3 184.7
2017 4 72.4 2019 4 101.9
2018 1 69.4 2020 1 125.2
2018 2 90 2020 2 160
2018 3 139.3 2020 3 237.2
2018 4 384.7 2020 4 143.4

__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)
D6 thi doanhYsc“)' theo quy

240

200 _

160

120 _

80

40

T T T | T T T | T T T | T T T
Lo N m v mv
2017 2018 2019 2020
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)
Két qua diéu chinh yéu td mua

2017Q1 64.20 0.84 76.36 2019Q1 97.60 0.84 116.09
2017Q2 75.70 1.00 75.66 2019Q2 120.00 1.00 119.93
2017Q3 117.10 1.45 30.48 2019Q3 184.70 1.45 126.94
2017Q4 72.40 0.82 38.61 201904 101.90 0.82 124.72
2018Q1 69.40 0.84 82.55 2020Q1 125.20 0.84 148.92
2018Q2 90.00 1.00 89.95 2020Q2 160.00 1.00 159.91
2018Q3 139.30 1.45 95.74 2020Q3 237.20 1.45 163.03
201804 34.70 0.82 103.67 202004 143.40 0.82 175.51

SN 1a nhan t& mua, YSA la chudi di¥ liéu d3 duwoc diéu chinh yéu t6 mua

Y ——
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

Po thi doanh sb theo quy sau khi diéu chinh yéu t6 mua
YSA

180

160 |

140 |

120 |

100 |

80

60

T T T I T T T I T T T I T T T
I | I || A VAR | I || AVAR | I || O AVAR n v

2017 2018 2019 2020
__
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

Dependent Variable: LOG(YSA)

Method: Least Squares

Date: 11/24/21 Time: 20:53 ~ ., I ~
Sample: 2017Q1 2020Q4 Két qua uoc lvgng yéu to xu thé
Included observations: 16

Variable Coefficient Std. Error t-Statistic Prob.

C 4.198907 0.025540 164.4053 0.0000

T 0.058953 0.002641 22.32002 0.0000
R-squared 0.972666 Mean dependent var 4.700011
Adjusted R-squared 0.970714 S.D. dependentvar 0.284591
S.E. of regression 0.048703 Akaike info criterion -3.089692
Sum squared resid 0.033207 Schwarz criterion -2.993118
Log likelihood 26.71753 Hannan-Quinn criter. -3.084746
F-statistic 498.1832 Durbin-Watson stat 1.492009
Prob(F-statistic) 0.000000

Y ——
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250

DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)
Két qua du bdo cac quy nam 2021 cho YSA

225 _

200 |

175 |

150 |

125 |

100 _

75 _

50

__

2018 2019

—— YSAF ——--

+2 S.E.

Forecast: YSAF
Actual: YSA

Forecast sample: 2017Q1 2021Q4

Included observations: 20
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

4.938460
4.062936
3.748212
0.020854
0.001655
0.074397
0.923948
0.529458
3.729159
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DU’ BAO BANG PHUO'NG PHAP PHAN TiCH (tt)

300

250

200 4

150 |

100

50

“ 2021Q1
3 2021Q2
2021Q3
2021Q4
| IIIIIIIIVI | | IIIIIIIIVI | | IIIIIIIIVI | | IIIIIIIIVI | | IIIIIIIIV
2017 2018 2019 2020 2021
—— Y —--YF

152.57
192.60
297.09
176.95

Két qua du bdo cac quy
nam 2021 cho doanh s Y

]
I 1

__
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«- 3\ BO GIAO DYC VA DAO TAO
‘ TRUONG DAI HOC QUY NHON

CHUONG 3
PHUONG PHAP
PHAN TicH HOI QUY



Hiéu ro cac van dé co ban vé
phan tich hoi quy

Ap dung dung dwgc mo hinh
0i quy dé du bao nham ho tro cho
viéc ra quyét dinh

tir cdc mo hinh hoéi qu



PHU'ONG PHAP PHAN TiCH HOI QUY

1. M6 hinh héi quy don

2. M6 hinh héi quy boi

3. Suy dién théng ké va du bdo
e Udc lwvong khoang tin cay
e Kiém dinh gia thuyét thong ké
e Dy bdo tr mé hinh héi quy




MO HINH HOI QUY TUYEN TiNH

M6 hinh héi quy tuyén tinh k bién
Yo = b1+ BoXoe + -+ BrXpr + Ut
V&i gia thiét E(ug| Xy, ..., Xie) = 0. Khi dé
E(YelXot) ooy Xit) = Br1 + B2Xor + -+ BiXie
dwoc goi la ham héi quy téng thé

Y;: bién phu thubc (bién duoc giai thich)
Xot, oo, Xip: bi€n d6c 1ap (bién giai thich)

B1, By, ..., Pr: cdc hé s& hdi quy; u,: sai s6 ngau nhién (hay nhiéu)

__
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MO HINH HOI QUY TUYEN TiNH (tt)

E(YilXot, oo Xit) = By + BoXor + -+ + B Xyt

+ [51: hé s6 chan: gia tri trung binh clda bién phu thudc khi tat ca
cac bién doc 1ap bang 0

+ B (G = 2,...,k): hé s6 hoi quy riéng cla bién X;, khi X; tang
(gidm) 1 don vj thi trung binh bién phu thudc thay doi pj don vi
trong diéu kién cac yéu td khac khdong doi

- Trong thuc té, cac hé s6 hoi quy thuong khéng biét nén ta udc
lwvong ching bang phuong phdp binh phuong nhd nhat thong
thuong (OLS — Ordinary Least Squares) théng qua mot mau
__
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MO HINH HOI QUY TUYEN TiNH (tt)

Phuong phap OLS dé wdc lwong cac hé sd hdi quy tr mau kich
thuwdc n déi védi moé hinh hdi quy tuyén tinh hai bién

,Bz _ WYXy — XX Y _ DXVt
nyX; — (XX)? s
8 = YXEYY — XX X (X Yr)
ny X7 — (XX,)?
1

/. > - 1 > -
Vo X=; ?=1Xt;Y:; ?=1Yt;xt:Xt_X;yt:Yt_Y

:7_32)?

__
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MO HINH HOI QUY TUYEN TiNH (tt)

Cac gia thiét cia mo hinh:

1. M6 hinh cé dang tuyén tinh va dwoc xac dinh dung

2. E(uy) =0

3. ue ~ N(y, 62)

4. X va u; khéong tuong quan: cov(Xg, uy) = 0

5. Khdng c6 da cdng tuyén hoan hao giira cac bién doc lap

6. Phuong sai khdng déi: var(u,) = o2

7. Khéng cé twong quan chudi: cov(ug,u,) = 0,Vt # s

__
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1.

MO HINH HOI QUY TUYEN TiNH (tt)
Dac diém cha cac wdc lwong OLS khi thda man cac giad thiét:

Cac wdc lugng OLS dat tiéu chuan BLUE (Best linear unbiased
estimator)

. Mrc d6 chinh xac clia cac udc lvgng OLS cé thé danh gid qua

phuong sai cia cac hé s6 hoi quy var(ﬁ})
V&i MH 2 bién: E(Y;|X,:) = B1 + B2 X5

var(p;) = nzz)ftzaz,var(ﬁz) = ZGXZE

Y (Ye—Yp)?

Udc lvong cla g? 1a 6% =




MO HINH HOI QUY TUYEN TiNH (tt)
V&i MH 3 bién: E(Y;| X2, X3¢) = P1 + B2X2t + B3 X3¢

1 v 2 2 2 2 — —
D XN x5+ X5 x5 —2X>X3Y X0t X
var(ﬁl) = [ L X5 X3e+X3)X5¢—2X5X3) X26X3¢t | (2

(szt)(zxm:) Ox2tx3¢)? o

var(ﬁz) =

var(ﬁ3) - Zth(l r53)

v&i wdc lvong khéng chéch cla a? 13

6_2 _ Z(Yt o ?t)z

n—3
__

szt(l 53)




MO HINH HOI QUY TUYEN TiNH (tt)

Nhan xét:

- Trwong hop hoi quy nhiéu bién, phwong sai ciia cac hé sd hoi

quy phu thudc vao phuwong sai hang nhiéu, mau va méi twong

quan gitta cac bién giai thich (hé s6 twong quan cua bién X; va

X] F Tij va—1 < Tij < 1)

- Trong phén tich héi quy thuwong st dung sai sé chuan cla céc
hé s6, ky hiéu se(;)

Se(,[?j) = \/var(ﬁj)
__
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MO HINH HOI QUY TUYEN TiNH (tt)
Panh gia mirc d6 phu hop cia mo hinh:
- Hé s& xac dinh R? (0 < R* < 1):
e R? = 1: MH giai thich 100% sy bién thién cta Y

e R? = 0: MH khong gidi thich duwoc gi cho sy bién thién cla
Y

e R? cang gan 1 thi MH cé d6 phu hop cang cao (v&i dit liéu
mau)

e R? cang gan 0 thi MH cé d6 phu hgp cang thap (voi
di¥ liéu mau)
__
11



MO HINH HOI QUY TUYEN TiNH (tt)

1
Vi =B+ BoXe +BsXe+uy Ye=p1+BXe+u Y.=p +,32()7) T Ut
t

50 50 50
0 O ® 0 ® Sog
°
-50 | -50 | -60 | %
y -
-100 -100 -1P0
7] L
>
-150 150 _ -160 | e
-200 -200
-200 °
R? =0.067 .
-250 250 | -260 | .
®
-300 : : : : 300 -3p0
0 2 4 6 8 10 ' 0 2 4 6 8 10
0 2 4 6 8 10
X X




MO HINH HOI QUY TUYEN TiNH (tt)

Lwuy:
- R? 1a ham tang theo s& bién giai thich

- Khi so sdnh mdc dé phu hop gitra cdc mo hinh (cung dang bién
phu thudc) khac nhau vé sb bién ddc 1ap ta sir dung hé s xac
dinh hiéu chinh

W ,
— n —
R2=1-R=—FX_1_(1-R?

N3 Y

n—1

k 1a s6 hé s6 udc lwong trong mo hinh
__
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MO HINH HOI QUY TUYEN TiNH (tt)

Lwuy:

- Van dé hoi quy gid mao dan dén R? rat cao

- Twong quan manh giita cac bién giai thich dan dén R? rat cao
- Twong quan khdng nhat thiét ham y quan hé nhan qua

- Hé s6 R? khdng cé nghia chon lya sai bién giai thich X,

- Cac gid tri R? tir cac phuwong trinh véi bién phu thudc khac
nhau khéng thé so sanh duwoc

__
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MO HINH HOI QUY TUYEN TiNH (tt)
Cac tiéu chi lwa chon mo hinh:

1. AIC = (Rf) 42k/m. 1n(AIC) = In (RTSS) + 2
2. SBC = (Rf) 4%/ In(SBC) = In (Rf) -
3. FPE = (Ris) -

4. HQC = (==) (In(n))?*/"

Ta chon MH vdi cac tiéu chi trén sao cho ching cé gia tri nho
nhat; AIC va SBC thudng duwoc wu tién vdi chudi théi gian
__
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HE SO HOI QUY CHUAN HOA

- Dé xac dinh bién gidi thich nao cé dnh hudng nhiéu hon dén
bién phu thudc, ta can phai du vao cac hé s6 héi quy chuan héa
- Hé s6 hbi quy chuan héa cho biét tdm quan trong twong doi cla
cac bién giadi thich trong mot mé hinh héi quy
- D& wdc lvong hé sd hoi quy chuin hda, ta can chuyén hda moi
bién (cad bién phu thudc) sang dang bién chuan héa, sau dé dung
phuong phap OLS dé udc luong
- Ta chuyén héa mé hinh hoéi quy tuyén tinh k bién

Yo = b1+ BoXoe + -+ BreXpe + Ut

__
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HE SO HOI QUY CHUAN HOA (tt)

M6 hinh trén duwoc chuyén héa nhu sau:

Yt - Y Xz " th - Xk
= ,32 + -+ By F U
Sy SX, SXp
Quan hé gitra hé sé hoi quy chuan hda vdi cac hé s6 hoi quy riéng
SX]
B = =bi—= ™

Gia s&r mdt hé sd hdi quy chuan hda ,[?f = (0.7 sé& cho biét mot sy
thay d6i bang 1 d6 léch chuan cda bién X; 8 dan dén su
thay d6i 0.7 d6 léch chuan trong bién phu thudc

__

17



HE SO HOI QUY CHUAN HOA (tt)

Trong Eviews, ta thuc hién cac buwdc nhu sau:

¢ Buwéc 1: Udc lwong moé hinh héi quy theo OLS (gia st dé la md
hinh tot nhat)

e Bwéc 2: Tinh cic do l1éch chuan cla tat ca cac bién

SCa

SCa

ar sy=sca

dI' SX=SCad

ar(Y)
ar(X)

e Bwdc 3: Tinh hé s6 héi quy chuan héa theo cdng thirc (*) &

trén

__
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NG DUNG DU BAO

Dw bao trung binh:
Xét ham hoi quy hai bién: E(Y:|X;) = B + B, X
- Dy bao diém cla E (Y| X,) tai diém X° 13
Yo = P1 + BoX°
- Khodng tin cay cho gia tri du bao trung binh tai X

(170 — t&n_z).se(ﬁ,) <E(Y|Xy)) <Y, + tg}z_z).se(Yo))
2

Trong do: Se(?o) = \/Ua"‘(?o) = \/52 E | é)((;—_))??);]

__
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NG DUNG DU BAO (tt)

Dw bao riéng biét:
- Khoang tin cay cho gid tri du bao riéng biét tai X,

(170 — D se(Yo = 00) < Yo < Bo + 8. se(Y, — Vo))
2

Trong do: Se(YO — YO) \/UCU”(YO Yo) \/02 [1 T = | g((f( );?())22]

var(YO — YO) = 6%+ var(YO)

* Cac KTC cho du bdo trung binh va riéng biét déu duoc tinh  toan
dé dang tur Eviews trong ca trudng hop nhiéu bién
__
20




NG DUNG DU BAO (tt)

Vi du

Khao sat sé lwgng san pham A ban ra moi tuan Y (san pham/tuan)
theo gid ban X; (tram nghin déng) va chi phi quang cdo X, (triéu
doéng/tuan).
Ta str dung mo hinh tuyén tinh sau dé du bdo sb lugng san pham
ban ra moi tuan néu ban vdi gid X; = 8.5 tram nghin doéng va
quang cao vai chi phi X, = 4 triéu dong/tuan:

Y = [fo + p1X1 + f2X2 +u

__
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NG DUNG DU BAO (tt)

Dependent Variable: Y
Method: Least Squares
Date: 11/24/21 Time: 22:20
Sample: 1 15

Included observations: 15

Variable Coefficient Std. Error t-Statistic Prob.

C 306.5262 114.2539 2.682851 0.0199

X1 -24.97509 10.83213 -2.305650 0.0398

X2 74.13096 25.96732 2.854779 0.0145
R-squared 0.521478 Mean dependent var 399.3333
Adjusted R-squared 0.441724 S.D. dependent var 63.52352
S.E. of regression 47.46341 Akaike info criterion 10.73465
Sum squared resid 27033.31 Schwarz criterion 10.87626
Log likelihood -77.50989 Hannan-Quinn criter. 10.73314
F-statistic 6.538607 Durbin-Watson stat 1.683120
Prob(F-statistic) 0.012006

Bang bén |3
két qua
uoc lvong
mo hinh

__
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NG DUNG DU BAO (tt)

Ta thuc hién mét sé kiEm dinh can thiét déi véi mo hinh

Ramsey RESET Test

Equation: UNTITLED

Specification: Y C X1 X2

Omitted Variables: Powers of fitted values from 2 to 3

Value df Probability
F-statistic 0.198642 (2, 10) 0.8230
Likelihood ratio 0.584393 2 0.7466

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.566245 Prob. F(2,12) 0.5821
Obs*R-squared 1.293536 Prob. Chi-Square(2) 0.5237
Scaled explained SS 0.707522 Prob. Chi-Square(2) 0.7020

__
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NG DUNG DU BAO (tt)

Variance Inflation Factors
Date: 11/25/21 Time: 08:47
Sample: 116

Included observations: 15

Coefficient Uncentered Centered

Variable Variance VIF VIF
C 13053.95 86.91913 NA
X1 117.3349 35.17065 1.000927
X2 674.3016 55.37427 1.000927

__
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NG DUNG DU BAO (tt)

Date: 11/25/21 Time: 08:51
Sample: 1 16
Included observations: 15

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.064 0.064 0.0755 0.783
-0.189 -0.194 0.7740 0.679
-0.281 -0.265 2.4548 0.484
-0.232 -0.270 3.7079 0.447
0.159 0.066 4.3487 0.500
0.199 0.041 5.4756 0.484
0.103 0.028 5.8162 0.561
-0.137 -0.111 6.5007 0.591
-0.183 -0.063 7.9220 0.542
-0.061 -0.040 8.1121 0.618
0.073 -0.017 8.4498 0.673
12 0.044 -0.124 8.6149 0.735

=
QLW ~NOOILA~,WNEPE

=
=

-‘llt"lll-

__
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NG DUNG DU BAO (tt)

5
Series: Residuals
Sample 115
4 _ Observations 15
Mean 1.23e-14
3 Median -9.088457
Maximum 96.15482
Minimum -63.79536
24 Std. Dev.  43.94258
Skewness 0.594834
1 Kurtosis 2.709273
Jarque-Bera 0.937396
0 Probability 0.625817
-75 -50 -25 0 25 50 75 100

__
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NG DUNG DU BAO (tt)

- K
-K

noang tin cdy 95% cua

noang tin cdy 95% cua

né so fy: (-48.58 < ;< —1.37)

né so B,: (17.55 < £,< 130.71)

Nhu vay, trong diéu kién cac yéu t6 khac khong doi:

- Néu gid ban tang 1 tram nghin déng thi s6 lwvgng sdn pham A ban
sé giam trong khoang (1.37; 48.58) san pham.

- Néu chi phi quang cdo tang thém 1 triéu dong/tuan thi sé ban
thém duoc khodng 18 dén 131 san pham.

__
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NG DUNG DU BAO (tt)

A\

Ham héiquy mau: Y =306.52 — 24.97X, + 74.13X,
Néu ban vdi gid 8.5 tram nghin va chi phi quang cdo hét 4 triéu
doéng/tuan thi:
- Dy bdo diém cho s6 san pham bdan la khodang 391 san pham.
- Dy bdo khoang trung binh cho sé san pham ban duoc la:

(333 < E(Y|X; =8.5,X, =4) < 449)
- Dy bdo khoang riéng biét cho s6 san pham ban duoc la:

(274 <Y, < 508)

__
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DU BAO THEO PHUO'NG PHAP BOX-JENKINS

Goal 1
@ Hiéu duogc khai niém tinh dirng va cé thé
kiem dinh tinh dirng cGa chudi th&i gian

Goal 2 ,\

2/1 Hiéu rd vé cac md hinh: AR(p), MA(q), ARMA(p,q),
~ ARIMA(p,d,q)

Goal 3
Nam dwogc quy trinh thuc hién dy bao bang

phuong phap Box-Jenkins




DU BAO THEO PHUO'NG PHAP BOX - JENKINS

1. Tinh dirng cQa chudi thoi gian

2. M6 hinh tu héi quy AR

3. M6 hinh trung binh dong MA

4. M6 hinh ARMA(p,q)

5. Tinh hoa dir liéu

6. MO hinh ARIMA cho dir liéu co tinh mua vu
7. Cac budc co ban cua phuong phap ARIMA

__



TiNH DU'NG CUA CHUOI THO1 GIAN

Mot chudi thdi gian dirng 6 cac dac diém sau day:
1. D liéu dao déng xung quanh mét gid tri trung binh co dinh
trong dai han

2. Dt liéu c6 gia tri phuong sai xac dinh khdng thay déi theo
thoi gian

3. Dit liéu c6 mot gian do6 tu twong quan v&i cac hé so tu
twong quan sé giam dan khi do tré tang lén

__



TINH DUNG CUA CHUOI THO1 GIAN (tt)
Theo ngdn ngir thong k&, cac dac diém trén duoc thé hién bdi:
(1)
1. E(Y,) 1a mdt hang s6 cho tat ca cc thoi diém t
E(Y;)) =u, Vvt
2. Var(Y,) |a mdt hang s6 cho tat ca cac thoi diém t
Var(Y,) = E(Y, — u)* = 0%, vt
3. Hiép phuong sai gitta hai giai doan chi phu thudc vao
khoang cach gilra hai giai doan

cov(Yy, Yirx) = EI(Yy — ) Yesx — )] = yi, VE
__
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

Hinh bén la vi du
minh hoa cho mot
chudi dirng vJi
trunh binh bang 0

IIIIIIIII |IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII
50 100 150 200 250 300 350 400 450 500

__
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

4,800

4,400

4,000 _

3,600

3,200 _

2,800

Hinh bén la vi du
minh hoa cho mot
chudi khdng dirng
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

3,000

2500 ) *

2,000

500 4

1,500
1,000 _ “

Hinh bén la vi du
minh hoa cho mot
chudi khdng dirng
khi ca trung binh
va phuong sai
thay doi




TINH DUNG CUA CHUOI THO1 GIAN (tt)
Kiém dinh tinh dirng — Gian do6 tv twong quan

Hé sb tu twong quan bac k duoc xac dinh bdi cong thirc
Ytk 1 =Y = Y)

Pr = > (1)
Chia ca t&r va mau trong (1) cho n ta cé
cov(Ys, Yi_1)
Pr = (2)
var(Y;)
Cac phuong trinh (1) va (2) duwoc goi la ham tu twong quan, ky

hiéu AFC.
__
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

Kiém dinh tinh dirng — Gian d6 tw twong quan (tt)
Théng ké t
Cap gia thuyét H,: p, = 0 (chudi dirng)
Hi:pp # 0
V&i a xac dinh, ta xay dung khoang tin cay cho py, trong dé
se(px) = 1/vn.

NEu p, nam ngoai khodng tin ciy tim duwoc thi ta bac bo gia
thuyét H,

__

10



TINH DUNG CUA CHUOI THO1 GIAN (tt)

Kiém dinh tinh dirng — Gian do6 tw twong quan (tt)

Théng ké Q cua Ljung — Box
Cap gia thuyét Hy: p, = 0 (chudi dirng)
Hi:pp #0
Giatrithdngké Q: Q =nXr.,ps
V&i c® mau Iédn, Q cé phan phdi y? véi bac tu do bang sé do tré.

V&i a cho trudc, néu gid tri Q tinh toan I&n hon gia tri tra toi
han cla y* thi ta bac bo gia thuyét H,,.
__
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

Kiém dinh tinh dirng — Gian do6 tw twong quan (tt)
Date: 11/21/21 Time: 17:02

Sample: 197001 199104
Included observations: 88

Autocorrelation Partial Correlation AC PAC OQ-Stat Prob , A .3

— — Vi du vé gian

| | 1 0.969 0.969 85.462 0.000 “

| — Il' | > 0935 -0058 16602 0000 4O tu tuong

| o 3 0.901 -0.020 241.72 0.000 ? A

| NN 4 0.866 -0.045 312.39 0.000 quan~cua mot

| o 5 0.830 -0.024 378.10 0.000 chuoi kh(“)ng

| NN 6 0.791 -0.062 438.57 0.000 .

- o 7 0.752 -0.029 493.85 0.000 du’ng

| N 8 0.713 -0.024 544.11 0.000

. ) 9 0.675 0.009 589.77 0.000

. o 10 0.638 -0.010 631.12 0.000

|
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Date: 11/21/21
Sample: 1970Q1 1991Q4
Included observations: 87

Time: 16:22

TINH DUNG CUA CHUOI THO1 GIAN (tt)
Kiém dinh tinh dirng — Gian d6 tw twong quan (tt)

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

|

]

OO~ PkWMN=

—

0.316
0.186
0.049
0.051
-0.007
-0.018
-0.073
-0.189
-0.067
0.019

0.316
0.095
-0.038
0.033
-0.032
-0.020
-0.062
-0.180
0.128
0.100

9.0136
12.165
12.389
12.631
12.636
12.672
13.188
21.380
21.820
21.855

0.003
0.002
0.006
0.013
0.027
0.049
0.068
0.006
0.009
0.016

__

Vi du vé
gian do ty
twong quan

cla mot
chuoi dirng



TINH DUNG CUA CHUOI THO1 GIAN (tt)

Kiém dinh tinh dirng — Kiém dinh nghiém don vi

Gia st co phuong trinh tu hoi quy sau:
Vi=pYr1t+tu (1=p=1)
hay AYt — 5Yt—1 T ut (6 — p — 1)

Ta cé cac gia thuyét: Hy:p =1 (Y;
Ho:p <1 (Yt
Hay twong duwong: Hy:0 = 0 (Y;
HO: 6 < 0 (Yt

aC
aC
aC

aC

huoi khdng dirng)

huoi dirng)
huoi khdng dirng)

huoi dirng)

__
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

Kiém dinh tinh dirng — Kiém dinh nghiém don vi (tt)

Theo Dickey va Fuller, gia tri t wdc lvong ctia hé so Y,_; c6 phan
phoi xac suat 1

L DA 5
Gia trithong ké: 19 = 5o (5)

Néu |1y| I&n hon gia tri thong ké T tra bang Dickey-Fuller thi ta
bac bo giad thuyét H,, tirc 1a Y, 13 mot chudi dirng

15



TINH DUNG CUA CHUOI THO1 GIAN (tt)

Bang dudi day la két qua kiém dinh cho chudi cé gian do tuwong
quan trwong hop khong dirng o trén

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.215287 0.4749
Test critical values: 1% level -4.068290
5% level -3.462912
10% level -3.157836

__
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TINH DUNG CUA CHUOI THO1 GIAN (tt)

Bang dudi day la két qua kiém dinh cho chudi cé gian do tuwong
quan trudng hop chudi dirng & trén

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.588446 0.0000
Test critical values: 1% level -4.068290
5% level -3.462912
10% level -3.157836

Y ——
17



MO HINH TU HOI QUY - AR

- M0 hinh ty hoi quy bac 1 — AR(1)
Ve =¢o+ PV tuy (—1<¢ <1)
- M0 hinh ty hoi quy bac 2 — AR(2)
Vi = ¢ + P11 + QoY 2 + 1y
(—1<¢1,¢2 <11 + ¢, <1)
- M6 hinh tu héi quy bac p — AR(p)
Yi=¢o+ P1Yia + oY o+ -+ PpYip + U

(le?zl ¢i < 1)

__
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MO HINH TU HOI QUY - AR (tt)

- Xac dinh d6 tré p dwa trén gian do6 ty twong quan theo céich
sau: ACF sé& cdé xu huwdng bang 0 ngay lap tdc, trong khi dé hé sé
tw twong quan riéng phan PACF sé c6 xu huwdng khac 0 mot cach
co y nghia théng ké cho dén d6 tré p va s& bang 0 ngay sau do
tré p do.

- PACF;, do luong mirc do quan hé gitra Y; va Y;_; khi cac anh
huwdng cla cac dd tré tir 1 dén k — 1 d3 duwoc loai tru.

19



MO HINH TU HOI QUY - AR (tt)

Date: 11/21/21 Time: 21:11
Sample: 175
Included observations: 75

Autocorrelation Partial Correlation AC PAC Q-Stat Prob . 2 =
Gian do tv
-0.528 -0.528 21.796 0.000 twong quan
0.282 0.003 28.068 0.000 _

0.038 0.155 28.186 0.000 O bén cho
0.008 0.065 28.191 0.000 A n
0.144 0189 29.908 0000 thady MO
0137 0.002 31.488 0.000 hinh AR(1)
0.147 0.026 33.316 0.000 ..

0.036 0.060 33.428 0.000 la thich hop
0.068 0.084 33.831 0.000

-0.150 -0.184 35.841 0.000

__
20
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MO HINH TU HOI QUY - AR (tt)

Dependent Variable: Y

Method: Least Squares

Date: 11/21/21 Time: 21:14

Sample (adjusted): 2 75

Included observations: 74 after adjustments

? N
Bang bén
Variable Coefficient Std. Error t-Statistic Prob. \ ~ ?
la két qua
C 115.2651 7.570277 15.22601 0.0000 U’é’C
Y(-1) -0.528921 0.098905 -5.347738 0.0000
lvong mo
R-squared 0.284282 Mean dependent var 75.44595 .
Adjusted R-squared 0.274342 S.D. dependent var 13.79636 h|nh
S.E. of regression 11.75251 Akaike info criterion 7.792666
Sum squared resid 9944.745 Schwarz criterion 7.854938 AR(].)
Log likelihood -286.3286 Hannan-Quinn criter. 7.817507
F-statistic 28.59830 Durbin-Watson stat 1.990986
Prob(F-statistic) 0.000001

Y ——
21



MO HINH TRUNG BINH DI BONG - MA
- M6 hinh MA(1)

- M6 hinh MA(q)

- M6 hinh nay du bdo Y; trén co s& moét két hgp tuyén tinh cla cac
gia tri sai s6 qua khu
- Ta xac dinh do tré g tir gian d6 tu twong quan: AFC s& cé xu hudng
khac 0 mét cach cé y nghia théng ké cho dén do tré g va sé bang 0
ngay sau do tré g dd. PACF s& cd xu huwdng bang 0 ngay 13p tirc
__
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MO HINH TRUNG BINH DI DPONG — MA (tt)

Date: 11/21/21 Time: 21:11
Sample: 175
Included observations: 75

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

Gian do tu
-0.528 -0.528 21.796 0.000 tu’dng quan
0.282 0.003 28.068 0.000 .,

0.038 0.155 28.186 0.000 O bén cho
0.008 0.065 28.191 0.000 % A
0.144 0.189 29.908 0.000 thay mo
-0.137 0.002 31.488 0.000 hinh MA(2)
0.147 0.026 33.316 0.000 ,. .,

0036 0060 33.428 0.000 |2 thich hop
0.068 0.084 33.831 0.000

-0.150 -0.184 35.841 0.000

__
23
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MO HINH TRUNG BINH DI DPONG — MA (tt)

Dependent Variable: Y

Method: ARMA Conditional Least Squares (BFGS / Marquardt steps)
Date: 11/21/21 Time: 22:31

Sample: 1 75

Included observations: 75

Variable Coefficient Std. Error t-Statistic Prob.
? N \
C 75.42992 1.062521 70.99144 0.0000 Bang ben la

MA(1) -0.571435 0.109267 -5.229693 0.0000 ~ 2 4

MA(2) 0.363662 0.113213 3.212189 0.0020 ket qua Uo'c
R-squared 0.311809 Mean dependent var 75.24000 I U’O’ng mo
Adjusted R-squared 0.292693 S.D. dependent var 13.81841 \
S.E. of regression 11.62150 Akaike info criterion 7.782768 h N h MA(Z)
Sum squared resid 9724.262 Schwarz criterion 7.875468
Log likelihood -288.8538 Hannan-Quinn criter. 7.819782
F-statistic 16.31106 Durbin-Watson stat 1.939570
Prob(F-statistic) 0.000001
Inverted MA Roots 29+.53i .29-.53I

Y ——
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MO HINH ARMA

- Két hgp mo6 hinh AR(p) v&di mé hinh MA(q) ta thu dugc mo
hinh ARMA(p,q) nhu sau:

Yi=¢o + P1Ye1 + oY o+ -+ QpYp U + 01U +
“qut_z + *ee + Hqut_q

Dang rut gon cua mo6 hinh ARMA(p,q) nhu sau:
Yy =g+ iy diVei +up + Z;-Izl Oius_;
Viéc xac dinh céc do tré p va g thich hop dwoc thyc hién nhu &
cac phan trén
__
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MO HINH ARMA (tt)

Date: 11/21/21 Time: 22:39
Sample: 19550Q1 201204
Included observations: 228

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Vi gién a5
| MEEEEE | 1 0.814 0.814 152.90 0.000 twong
[ | N 2 0.634 -0.082 246.24 0.000 ;
| - N 3 0.444 -0.143 29214 0000 Qquandad
| .h N 4 0.195 -0.311 301.03 0.000 bén, md
B | | 5 0.108 0.316 303.75 0.000 . .
RE 1K 6 0.032 -0.053 303.99 0.000 hinh pf‘m
1K a 7 -0.049 -0.130 304.56 0.000 hop la
il | N 8 -0.075 -0.100 305.91 0.000 ARMA(1,3)
il | 9 -0.077 0.225 307.35 0.000 ’
il ] 10 -0.080 -0.047 308.90 0.000

__
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MO HINH ARMA (tt)

Dependent Variable: Y
Date: 11/21/21 Time: 22:46

Sample (adjusted): 1956Q2 2012Q4
Included observations: 227 after adjustments
Convergence achieved after 30 iterations

MA Backcast: 1955Q3 1956Q1

- ? N \
Variable Coefficient Std. Error t-Statistic Prob. Ba ng be n |a
C 0.024452 0.002886 8.472157 0.0000 ~ , ,
AR(1) 0.070404 0.068607 1.026191 0.3059 ket q ua wo'c
MA(1) 0.981165 0.017391 56.41717 0.0000 R
MA(2) 0.982492 0.015598 62.98925 0.0000 Iu’o’ng MO
MA(3) 0.977187 0.012989 75.23157 0.0000 ) .
R-squared 0.806703 Mean dependent var 0.025021 hinh
Adjusted R-squared 0.803221 S.D. dependent var 0.023192
S.E. of regression 0.010288 Akaike info criterion -6.293927 AR MA( 1; 3)
Sum squared resid 0.023496 Schwarz criterion -6.218488
Log likelihood 719.3608 Hannan-Quinn criter. -6.263486
F-statistic 231.6235 Durbin-Watson stat 2.037055
Prob(F-statistic) 0.000000

__
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MO HINH ARIMA

Cac giai doan lwa chon

mo hinh ARIMA:

Giai doan 1: Nhan dang

+ Budc 1: Thong ké mo ta dé kiém tra sy bat thudng cta dir liéu

(outlier, thiéu di liéu, t

+ Budc 2: Kiém tra tin
lay sai phan bac 1.

nhay doi cau truc)

n dirng cdia di¥ liéu. Néu khdng dirng thi

+ Budc 3: Khi d3 cé chudi dirng thi xdc dinh p va g

Giai doan 2: Uéc lwong - Udc luong tirng md hinh cé thé

cd va luva chon mé hinh tét nhat
__
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MO HINH ARIMA (tt)

Giai doan 3: Phan tich chuan doan
V& d6 thi phan du theo thoi gian hodc do thi tan suat

e Kiém tra tinh ngau nhién cta phan duv bang gian do tu tuong
quan

e Quan sat va so sanh do thi gid tri du bao vdi gia tri thuc té
e Cac kiém dinh thong ké khac

e Kiém tra sai s6 du bao

__
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MO HINH ARIMA (tt)

Quy trinh 6 bwdc cua Box - Jenkins:

Budc 1: Kiém tra tinh dirng cGa chuoi dit liéu. Néu chuoi dirng,
chuyén sang budc 3, néu khéng dirng chuyén sang budce 2

Buwdc 2: L3y sai phan bac nhat, tinh cdc ham ACF va PACF vé&i cac
chuoi sai phan bac nhat

Buwéc 3: Dya vao gian d6 ACF va PACF dé xac dinh cdc md hinh
ARMA(p,q) co thé cé
Buwdc 4: Udc lvong cac mo hinh xac dinh ¢ budc 3

Buwdc 5: V&i moi md hinh wdc lwong ta can phai:
__
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MO HINH ARIMA (tt)

Quy trinh 6 bwdc cua Box - Jenkins: (tt)

e Kiém tra hé sd cua bién tré dai nhat ¢ y nghia thdng ké hay
khong. Néu khong cé ta nén giam bac p va/hodc g

e Xem xét ACF va PACF cla sai s6. Néu mo6 hinh cdé vira du cac
tham so thi ACF va PACF cua sai so sé khéng cé y nghia thong ké

 Kiém tra cdac tiéu chi AIC, SBC cung v&i R? hiéu chinh cla cac
mo hinh dé xem mé hinh nao la phu hop nhat

Buwd'c 6: Néu mo hinh lwa chon chua hop ly va can c6 nhirng diéu

chinh thi quay lai budc 4 va thuc hién cac budc tiép theo cho

dén khi tim dwoc mo hinh ding
__
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MO HINH ARIMA (tt)

Quy trinh 6 buwdc cua Box - Jenkins: (tt)

Ngoai ra, chung ta can thuc hién cac kiém dinh sy vi pham céc
gia dinh hoi quy truyén thong doéi vdi cdc mo hinh, bao gom:

Kiém din
Kiém din

Kiém din

Kiém din

Nty trong quan
h phuong sai sai s& ngau nhién thay doi
h thiéu bién/dang ham dung

h sai sO6 ngau nhién cé phan phdi chuan

Cac kiém dinh trén déu dwoc thuc hién dé dang tir phan mém
Eviews
__
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MO HINH ARIMA (tt)

Vi DU

S dung chudi di¥ liéeu vé GDP clla mdt qudc gia theo quy tw
1999Q1 dén 2020Q4. Ta thuc hién cac budc clia Box — Jenkins dé
xday dung mo hinh ARIMA phu hop cho viéc du bao. Ta st dung di
iéu tlr 1999Q1 dén 2019Q4 dé xay dwng md hinh, dit liéu con lai
dé so sanh két qua du bdo.

Budc 1: Kiém tra tinh dirng clia chuoi GDP cho thay GDP 1a chuoi
khong duwng
Cac gian do6 twong quan va bang kiém dinh nghiém don vi duwdi day

e Y ——
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MO HINH ARIMA (tt)

Date: 11/23/21 Time: 10:53
Sample: 199901 202004
Included observations: 88

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Hmh ben Ia
e ? AN
| | 1 0969 0.969 85.462 0.000 glan do
| NN 2 0.935 -0.058 166.02 0.000 twong quan
- [ ] 3 0.901 -0.020 241.72 0.000 X.
. 1 4 0866 -0.045 31239 0000 Ccua chudigoc
- ] 5 0.830 -0.024 378.10 0.000 GDP
| NN 6 0.791 -0.062 438.57 0.000
- | ] 7 0.752 -0.029 493.85 0.000
N ] 8 0.713 -0.024 544.11 0.000
N ) 9 0.675 0.009 589.77 0.000
| | ] 10 0.638 -0.010 631.12 0.000

|
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MO HINH ARIMA (tt)

K&t qua KD tinh dirng clia chudi gdc GDP bang Kb nghiém don vi

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickevy-Fuller test statistic -2.215287 0.4749
Test critical values: 1% level -4.068290
5% level -3.462912
10% level -3.157836

*MacKinnon (1996) one-sided p-values.
e S —————————————————
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MO HINH ARIMA (tt)

Budc 2: Tao bién sai phan bac 1 cla chudi GDP (dGDP). K&t qua
ki€m dinh cho thay dGDP la chubi dirng

Cac gian do6 twong quan va bang kiém dinh nghiém don vi duwdi day

Bwédc 3: Xac dinh cic do tré » va g cho md hinh ARMA véi chudi
dGDP. K&t qua cho thay cac d6 tré kha di cia p va g déu la 1, 8 va
12. Nhu vay ta sé c6 cac mo6 hinh ARIMA(p,1,q), trong dé

p € {1,8,12},q € {1,8,12)
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MO HINH ARIMA (tt)

K&t qua KD tinh dirng clia chudi dGDP bang KD nghiém don vi
Null Hypothesis: DGDP has a unit root

Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=24)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.588446 0.0000
Test critical values: 1% level -4.068290
5% level -3.462912
10% level -3.157836

*MacKinnon (1996) one-sided p-values.
S e ————
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MO HINH ARIMA (tt)

Buwdc 4: Thuc hién wdc lvgng cac moé hinh ¢ bwdc 3

Buwéc 5: Lira chon md hinh tdt nhat tr cdc mo hinh da thuc hién &
budc 4.

S&r dung cdac tiéu chuan AIC, SBC, HQC so sanh gitra cdc md hinh két
hop kiém dinh hé s6 héi quy khac khdng va cac kiém dinh mé hinh
truyén thédng nhu dang ham dung, sai s& ngau nhién phan phdi
chuan, tu twong quan, phuong sai thay doi.

Két qua cho thady mé hinh va&i AR(1) MA(8) MA(12) la phu hop
nhat. K&t qua vdc lvong moé hinh nay nhu sau:

e Y ——
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MO HINH ARIMA (tt)

Dependent Variable: D(GDP)
Method: ARMA Maximum Likelihood (OPG - BHHH)

Variable Coefficient Std. Error t-Statistic Prob.
C 23.75756 2.224168 10.68155 0.0000
AR(1) 0.362748 0.111834 3.243624 0.0017
MA(8) -0.404994 0.101348 -3.996046 0.0001
MA(12) -0.362782 0.135681 -2.673782 0.0091
SIGMASQ 887.2184 143.5167 6.181985 0.0000
R-squared 0.316292 Mean dependent var 23.88313
Adjusted R-squared 0.281230 S.D. dependent var 36.24199
S.E. of regression 30.72607 Akaike info criterion 9.796948
Sum squared resid 73639.12 Schwarz criterion 9.942661
Log likelihood -401.5733 Hannan-Quinn criter. 9.855488
F-statistic 9.020947 Durbin-Watson stat 1.996538

Prob(F-statistic) 0.000005

__
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MO HINH ARIMA (tt)

M6t s6 kiEm dinh md hinh

Ramsey RESET Test

Equation: ARIMA1_812

Specification: D(GDP) C AR(1) MA(8) MA(12)
Omitted Variables: Powers of fitted values from 2 to 4

Value df Probability
F-statistic 0.850700 (3, 759) 0.4706
Likelihood ratio 5.202316 3 0.1576
Heteroskedasticity Test: ARCH
F-statistic 0.748934 Prob. F(4,74) 0.5619
Obs*R-squared 3.073717 Prob. Chi-Square(4) 0.5456

__

41



1990 81LLT
0890 TS LT
950 L0717
0750 86T LT
8750 ¥6ST
670 €SS
6770 86€ST
G980 06T'ST
0960 00717
20€0 796€T
160 91T
0790 0967’8
05008
v97'0 8769,
6950 8T8L'S
0190 7250
8950 LTT0
8770 6078
6789'¢
LLY'E
0000 [98€'¢
12180
0760
89800

NH ARIMA (tt)

\

~ I
© ©O
~ o
=1 AN
o o

£e0'0- 9500~ ¥¢

8L0(r
6100
A
L0070
w00
9700
£900r
ev0(r
ar
0rT 0
p10°0
LT
pET 0
0710
7100
L0
ev0(r
p10°0-
LE0(r
1870
(100

Ge0°(-
6000
070
9900
0
700
960°C-
700
Tl
LT
P00
950°C-
0v10
peT
1200
ev0 (-
700
700
1e0°0-
0LT(r
9700

€
(¢
T¢
0¢
67
87
LT
)
a7
7T
)
(!
17
0T

oD <I O O I~ OO O

€600 €600 ¢
1e00- 7200- 1

goid BS-0 Ivd

0l

LOB[BLI0) [eied  UONe[aLodoNY

W3} YINYY € 10§ paisnipe Sanigeqold Jnsiels-Q

£0 :SUONBAIS0 Papn|ou]
706702 T0666T -3]dUeS
67:97 -sWIL T¢/E¢/TT -3k

42



20

MO HINH ARIMA (tt)

Kiém dinh phan du cé phan phdi chuan

16 _

12 _

__

-80
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-40

-20

0

20

40

60

80

Series: Residuals
Sample 1999Q2 201904
Observations 83

Mean -0.674460
Median 1.725865
Maximum 85.08337
Minimum -87.08154
Std. Dev. 29.95960
Skewness -0.124600
Kurtosis 3.458114

Jarque-Bera 0.940562
Probability  0.624827




5,080

MO HINH ARIMA (tt)
Bwdc 6: Thuc hién du bao cho 4 thoi ky 2020Q1 — 2020Q4

5,040 |
5,000 -
4,960 _|
4,920
4,880 |
4,840
4,800 |
4,760

4,720 |

4,680

~—
~—
~—
-
-~
~~_
~—
~—
~~_
~~
-

Forecast: GDPF
Actual: GDP

Forecast sample: 2020Q1 202004

Included observations: 4
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

10.65296
8.449882
0.174589
0.001098
0.516430
0.122697
0.360873
0.364815
0.174349
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MO HINH ARIMA (tt)

4,880

4,860 - 2020Q1 4824.0 4842.6
4,850 2020Q2 4840.7 4845.1
4,840 - 2020Q3 4862.7 4861.1
4,830 202004 4868.0 4877.2

There cannot be an exact or perfect ARIMA model because it is more “of an art than of science”
| —————————————————————
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BO GI{\O DUC VA bAO TAO
TRUONG BDAI HOC QUY NHON

KET THUC CHUO'NG 4




“l#¥° BO GIAO DUC VA BDAO TAO

LY TRUONG DAI HOC QUY NHON
S

CHUONG 5
KIEM SOAT VA QUAN LY
QUY TRINH DU BAO



Cac nhan t6 then chét quyét dinh két qua du m

Quy trinh du bdo chuan muc :'

Lwa chon duoc cac PP du bao thich hop :.

Cach thirc gidm sat t&t quy trinh dy bdo _‘_.

Xay dung khung quy trinh dyu bao ___.
Trach nhiém thuc hién du bao ___.




NHAN TO QUYET DINH KET QUA DU’ BAO
Nhan td 1: Xac dinh déi twong du bao

- Du bdo nén duwoc hiéu la mot quy trinh quan tri thay vi la mot
lap trinh may tinh

- Can phan biét diéu gi can va diéu gi khong can du bao

Nhan to 2: Dv bao sw khac biét gitra nhu cdu va kha nang

- Dy bdo dua trén kha nang clia cong ty cd thé cung cap hang
hda va dich vu hon 1a nhu cau thuc té cia khach hang?

- Cac cong ty nén két hop chat ché gitra duw bao kha nang cung

cap va du bdo nhu ciu dé cé quyét dinh tot nhat cho tuong lai
__

3



NHAN TO QUYET DINH KET QUA DU’ BAO

Nhan t6 3: Du bao can trao doi, hop tac va cdng tac

- Twong tac thong tin tu cac thanh vién khac nhau trong cac bo
phan chic nang khdc nhau s& gdp phan cai thién dang ké két
qua du bao chung cua don vi thwc hién du bao.

- Can tao duwoc niém tin gitra cac bo phan chirc nang va thiét 1ap
mot co ché dé két ndi ho trong thye hién du bao

Nhan to 4: Dv bao can loai bé nhirng “6c dao”

- Tranh trudng hgp moi bd phan trong cung don vi ty cd xu
hudng thuwe hién cac du bao cho riéng minh

| ——————————————————————————_
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NHAN TO QUYET DINH KET QUA DU’ BAO

- Cac dyv bdo doc lap trong cung don vi c6 thé dan dén két qua
mau thuan v&i nhau va khong thé st dung két qua dy bao

- Can thiét 1ap modt quy trinh dy bao duy nhat dudi sy ho tro cla

“ha tang du bao” va co s& dit liéu thong nhat

Nhan td 5: S dung cac phwong phap dw bao hiéu qua

- Cac phuwong phdp phai dwoc hiéu va s&r dung mot cach sang subt

phU hop védi moi diéu kién mdi trwdng cda don vi thuc hién dy

bao

- CS thé két hop cd phuong phap du bdo dinh tinh va dinh lvong

__
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NHAN TO QUYET DINH KET QUA DU’ BAO

- CA thé str dung v kién dinh tinh tir cdc bd phan chirc nang dé

diéu chinh két qua du bao dinh lvgng ban dau

Nhan to 6: Lam cho dw bao tré nén quan trong

- Moi doanh nghiép can phai cd chinh sach thé hién du bao thuc

su quan trong cho thanh cong cua doanh nghiép

- Can phai lam cho ca nguoi st dung lan ngudi thuc hién quen

vOi toan bo quy trinh du bao

- Doanh nghiép can phai thiét Iap mot khung quan ly quy trinh

du bdo thong nhat
__
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NHAN TO QUYET PINH KET QUA DU’ BAO (tt)

Nhan td 7: Quy trinh va két qua dw bao can do lwvo'ng va danh gia

- Can co6 hé thong cac tiéu chi va thang do thanh qua cua dv bao
dé cé thé danh gid mirc d6 hoan thanh cdng viéc cila maoi cad nhan.

- Viéc danh giad két qua du bdo giup don vi thuc hién du bdo biét
duoc ly do tai sao mot du bdo thanh cdng hodc that bai dé cé
nhirng bién phap cai thién quy trinh du bao.




DANH GIA LAI QUY TRINH DU BAO

- Trong subt quy trinh du bdo doi hdi phai cé su trao déi qua lai
lién tuc gitra ngudi lam du bdo va nhirng nguoi st dung két qua
du bao.

- Quy trinh du bao ludon luén phai dwoc quan ly va giam sat chat
ché.

- Trong sudt quy trinh thuwc hién du bdo can phai két hop hai hoa
gilra phuvong phap du bao dinh lvong va cac phuong phap dv
bao dinh tinh.

- Y kién chuyén gia ludn can thiét trong viéc xem xét va lya chon

cac phu*dnﬁ EhéE du bao thich hqe.
A

3



DANH GIA LAl QUY TRINH DU’ BAO (tt)

- M6t s& ciu hdi dién hinh dé kiém sodt xem viéc quan Iy quy
trinh du bdo c6 dugc thue hién tot khong:

1. Taisao can du bdao
2. Aistr dung két qua du bdo va cu thé la ho can gi?

3. Du bdo chi tiét hay tong hop dén mic nao va do dai thoi gian
du bao la bao nhiéu?

4. D{¥ liéu san cé la gi va di¥ liéu d6 ¢ dd dé thuc hién dy bao
mong muon hay khéng?
5. Chi phi dv bao la bao nhiéu?
__
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DANH GIA LAl QUY TRINH DU’ BAO (tt)

7. Mrc do chinh xdc mong muén du bdo |a bao nhiéu?

8. Két qua du bdo co kip cho qua trinh ra quyét dinh hay khéng?

9. Ngudilam dy bdo cé hiéu rd két qua du bdo sé duoc sir dung
nhu thé nao trong td chirc hay khéng?

10.D3 cd san quy trinh phan hoi dé danh gid du bao sau khi dwoc
thwe hién va dé diéu chinh quy trinh dy bdo thich hgp hon
hay chua?

10



LUA CHON CAC PHUO'NG PHAP DU BAO THICH HOP

Phuwong phap du bao Dang dir liéu Luwong dir liéu Do dai dv bao

Phwong phap dinh tinh

- Tong hop lwc lwgng ban Bat ky It Ngan, trung han
hang

- Khao sat khach hang Bat ky Khong Trung, dai han
- Y ki€én ban quan ly B4t ky it B4t ky

- Y ki€n chuyén gia B4t ky it Dai han

Dw béo thé Dirng* 1 hodc 2 Rat ngan
Binh quén di déng Dirng* It nhat bang hé s6 Rat ngan

truot
__
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LUA CHON CAC PHUO'NG PHAP DU BAO THICH HOP (tt)

Phuwong phap du bao Dang dir liéu Luwong dir liéu Do dai dv bao

San mii

- Gidn don Dirng* 5-10 Ngan han

- Holt Xu thé& tuyén tinh 10-15 Ngan, trung han

- Winter Xuthé muavu It nhatla 4-5 quan Ngan, trung han
sat/mua vu

Héi quy

- Xu thé Tuyén tinh/phi T6i thiéu 10/4 Ngan, trung han

tuyén, cé hoac hodc 5 quan
khong coyéutd  sat/mua néu cd
mua yéu t6 mua
<
12



LUA CHON CAC PHUO'NG PHAP DU BAO THICH HOP (tt)

Phuwong phap du bao Dang dir liéu Lwong dit liéu Po dai duw bao

Héi quy

- Nhan qua Tat ca cac dang Toi thiéu quan Ngan, trung va dai han
dir lidu sat/bién giai thich

Phén tich choéi thoi gian  Xu thé, muavu DU Idn dé cd6thé  Ngin, trung va dai han
va chu ky phat hién dinh va
day trong chu ky

ARIMA/SARIMA Dung* T6i thiéu 50 Ngan, trung va dai han

* K& ca cac chodi sau khi da bién ddi thanh chooi dirng
Ngubn: Holton Wilson & Barry Keating, 2007, tr.436

__
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XAY DUNG KHUNG QUAN LY QUY TRINH DU’ BAO

Moi treong du bao Nang luc duw bao Ket qua dv bao
/ \ / Hau can thong tin ! \
? | A ~ ! I
: Ung ho cua : ! Cong nghé : : L :
: | : thong tin | | Két qua :
: cap tren : .| Cacquytrinh || | du b3o |
: : ) py | ! thong tin ' | i |
' Tintwong két | P, ' d ' P | |
— VP P '
| , ) I 1 | I 4 [
| quadubao |! \| Trao déi gilta céc || | i
: - | : phong ban | i - |
| Hé thong khen : [ Nnat ot gitra cac | et qua
| thwdnghoply || | phong ban : | kinh doanh |
N s '\ Kha néng chiasé ’ b e

i P, [ 5 | ]

Po lwvong du bao
#_
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XAY DUNG KHUNG QUAN LY QUY TRINH DU’ BAO

P: Hau can théng tin cé moi quan hé tich cyc vdi kha nang chia
sé gilta cac bd phan chirc nang

P,: Moi trwvong dy bdo cang tich cuc thi nang luyc du bdo cua
doanh nghiép cang dugc phat huy

P;: Nang luc duw bdo cé anh hudng tich cwe dén két qua du bao

P,: Mirc d6 chinh xac cua duw bdo cé moi quan hé tich cuc voi két
qua hoat dong cua doanh nghiép

P- & P¢: Két qua dy bao (va két qua hoat dong kinh doanh) co
anh huong tich cuc Ién nang lwc duw bao va moi trudong du bao
__
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GIAM SAT KET QUA DU’ BAO

- Cac dit liéu cl nén duoc loai ra va cadp nhat dir liéu gan day vao
co s& dit liéu nham phuc vu cho dy bdo.

- Khi di* liéu cdp nhat, cac tham s6 duwoc sir dung trong md hinh
duw bdo can duwoc tinh toan lai, hay chinh 1a cdp nhat mo hinh du
bdo khi co sé& dit lié thay doi.

- M6 hinh dy bao vdi cac tham s6 méi duoc xem xét dé kiém tra
d0 chinh xac. Néu dé chinh xac thich hop thi md hinh tiép tuc
duwoc st dung cho dén lan cap nhat dit liéu mdi. Nguoc lai, nén
xem xeét lai dang di¥ lieu va chon mo hinh khac thich hgp hon.

__
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MOT SO LU'U Y KHAC CHO QUY TRINH DY’ BAO
- Trach nhiém du bao
- Chi phi du bao
- Phat trién du bdo dinh luong

- Khong quén vai tro cua du bao dinh tinh
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«- 3\ BO GIAO DYC VA DAO TAO
‘ TRUONG DAI HOC QUY NHON

KET THUC CHUO'NG 5
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