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Tp. HCM, ngay thang nam
THONG TIN KET QUA NGHIEN CUU

1. Thoéng tin chung:

- Tén dé tai: Ung dung md hinh mang than kinh nhan tao (ANN) va kinh té
lugng trong du bao lam phat tai Viét Nam

- Mai s6: T2013-155
- Chu nhiém: Th.S Nguyén Khic Hiéu
- Co quan chu tri: Pai hoc Su pham K§ thuat Thanh phd H6 Chi Minh
- Thoi gian thyc hién: tir thang 12-2012 dén thang 11-2013
2. Muc tiéu:
- L'I’ng dung m6 hinh ANN vao du bdo lam phat cho Viét Nam
- So sanh hiéu qua du bao ctia mé hinh ANN va mé hinh hdi quy tuyén tinh
3. Tinh méi va sang tao:
M® hinh du bao lam phét cho Viét Nam
4. Két qua nghién ciru:
M6 hinh ANN dy bao tét nhat cho lam phat caa Viét Nam 1a md hinh c6 cu tric

ANN-10-5-2-1, ham kich hoat duoc st dung la ham Tan-hyperpolic.

M6 hinh ANN du bdo ngoai mau thi t5t hon mé hinh hdi quy tuyén tinh con du bo
trong méu thi khong kém hon mé hinh hdi quy tuyén tinh.

5. San pham:
Mo hinh ANN trong du béo lam phat

Truéng Pon vi Chii nhiém deé tai
(ky, ho va tén, dong dau) (ky, ho va tén)



INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Applying ANN and LRM model in forecasting inflation of
VietNam

- Code number: T2013-155

- Coordinator: Nguyen Khac Hieu

- Implementing institution: UTE

- Duration: from 12/2012 to 11/ 2013

2. Objective(s):

- Applying ANN in forecasting inflation of Vietnam
- Testing the forecasting efficiency of ANN and LRM

3. Creativeness and innovativeness:
Inflation forecasting model of Vietnam
4. Research results:

The best ANN structure for inflation forecast is ANN-10-5-2-1, activate

function is Tan-hyperpolic

ANN is better than LRM insample but is not better than LRM outsample

forecasting.
5. Products:

Inflation forecasting model of Vietnam
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CHUONG 1: MO DAU
1.1 Tong quan vé nghién ciru

Trong suét nhitng nam 2000 thi dén nam 2004, lam phat bit dau ting ma dinh
diém 1a nim 2008, ty & lam phat dat dén mac trén 20%. Trong nira nam dau 2011,
ty 1& lam phat da vao khoang 13%. Lam phat, nhat 12 lam phat cao da tic dong dén
nhiéu mat doi séng kinh té - xa hoi nhu lam ting chi phi san xuat kinh doanh va
giam kha ning canh tranh cua cac doanh nghiép; 1am méo mé nén kinh té va lam
cho viéc thuc hién céc ké hoach chi tiéu va tiét kiém cua dan chang bi dao 1on, gay
tac dong xau dén nhimng ngudi co thu nhap thap, dac biét 1a nhimg nguoi séng cha
yéu bang ngudn thu nhap tir tién lwong. Lam phét c6 tac dong dén nén kinh té vira
tich cuc vira tiéu cyc. Do d6 nha nudc luén mudn diéu chinh lam phét & mot mac
vira phai, vira phuc vu cho viéc phat trién kinh té vira khdng 1am anh huéng xau

dén mot bo phan 16n nguoi dan ¢ thu nhap thap.

Nha nuéc van dang diéu hanh lam phat du trén lam phéat muc tiéu, mot cong cu
cua chinh s&ch tién té, dang dan duoc chd y nhiéu hon bai cac nha diéu hanh chinh
sach 1an gidi nghién cau hoc thuat boi tinh hiéu qua caa nd trong viéc 6n dinh gia
ca, thic ddy tang truong va 6n dinh kinh té vi mé. Tuy nhién, mét trong nhiing
diéu kién tién quyét cho viéc str dung hiéu qua cong cu lam phét muc tiéu chinh 1a
cong tac du bao ciia Ngan hang Nha nudc dbi voi xu hudng chung cua gia ca dé tir
d6 dé ra nhitng bién phéap cha dong dua muc lam phat vé mirc myc tiéu ky vong.
C6 rat nhiéu mé hinh du bao khac nhau, mdi md hinh c6 diém manh va diém yéu
riéng vi du nhu md hinh VAR, md hinh AR, m6 hinh ARIMA...v.v. Md hinh
mang than kinh nhan tao dugc xem 1a md hinh du bao phi tuyén trong viéc du bao
c4c bién s6 vi méd nhu ty gia, lam phat, ting trudng... bén canh cac md hinh truyén

théng duoc minh chang trong cac nghién ciu thuc nghiém.
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M6 hinh ANN di dugc McCulloch va Pit gi6i thiéu dau tién vao nim 1943.
Sau d6, mo6 hinh nay dugc hoan thién baoi nhitng nha khoa hoc khac va duoc (ng
dung nhiéu trong linh vuc k¥ thuat dic biét 1a trong linh vue diéu khién tu dong.
M6 hinh nay chi thuc sy phat trién khi cdng cu hd trg cho md hinh 1a céc phan
mém, phan cang va cc thuat toan phét trién. Ngay nay, mé hinh ANN duoc ¢ng
dung nhiéu trong kinh doanh va kinh té nhu du béo va ra quyét dinh kinh doanh.
Lé Pat Chi (2010) da ung dung md hinh ANN vao du bao gia chiang khoan tai
Tp.HCM. Tuy nhién, viéc van dung md hinh ANN vao du bao lam phat 12 van dé
cOn méi tai Viét Nam, chwa c6 nhiéu céng trinh nghién cau vé van dé nay. Chinh
Vi vdy, dé tai nay nham nghién ctu kha nang ang dung ciia md hinh ANN vao du
b4o lam phat tai Viét Nam va so sanh két qua du bao cua mé hinh ANN va mo

hinh hdi quy tuyén tinh.

1.2 Muc tiéu nghién ctru

> Ung dung mo hinh ANN vao du bao lam phét cho Viét Nam

> So séanh hiéu qua du bao caa md hinh ANN va mé hinh héi quy tuyén tinh
1.3 Pham vi nghién ctu

> Thoi gian: Pé tai duoc thuc hién tir thang 12-2012 dén thang 11-2013.

» D¢ tai duoc thyc hién tai khoa kinh té dai hoc Su Pham Ky Thuat
Tp.HCM, céc so liéu duoc thu thap la dir liéu thir cap veé cac thdng so
Kinh té vi m6 cua Viét Nam.

1.4 Y nghia thyc tién

Pé tai nham tng dung mang than kinh nhan tao (duoc (ng dung rong réi trong
ky thuat) vao du bao cac bién sé kinh té. Pé dai ciing nham so sanh hiéu qua du

bao cua md hinh ANN va md hinh héi quy tuyén tinh nham tim ra mé hinh du béo
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t6t nhat cho Viét Nam. Md hinh dy bao s& 1a mot cong cu hd tro cho cac nha

hoach dinh chinh s&ch trong viéc 6n dinh kinh té vi mé va kiém ché lam phat.
1.5 Bé cuc dé tai

Noi dung cua dé tai bao gdm 5 chuong:
Chuong 1: Gigi thiéu vé Iy do hinh thanh dé tai, myc tiéu nghién ciu, pham vi
nghién ctru va y nghia thyc tién.
Chuong 2: Co s ly thuyét
Céc ly thuyét lién quan dén dé tai s& duoc trinh bay, do 1a ly thuyét vé lam
phat, cac yéu t6 tac dong dén lam phat.
Chuong 3: Phuong phap nghién ctru
Phuong phét dinh luong trong du bao duoc st dung, ma tiéu tiéu 1a mo
hinh mang than kinh nhan tao va mé hinh hdi quy tuyén tinh. Chuong nay
ciing trinh bay vé cach van hanh cia mang than kinh nhan tao va céach thiét
lap mot mang than kinh pha hop véi yéu cau dit ra.
Chuong 4: Két qua nghién cuiu
Céc két qua nghién cau vé md hinh ANN va mé hinh hoi quy tuyén tinh s&
dugc trinh bay.

Chuong 5: Két luan va kién nghi

Trong chuong nay, nhitng diém dat duoc va chua dat dugc cua dé tai va

huéng nghién cau tiép theo sé dugc trinh bay.



Chuong 2: Co s ly thuyét 4

CHUONG2: COSOLY  THUYET
2.1 Lam phat

Khi nghién ciru vé ché do ban vi vang, Karl Marx di khang dinh: viéc phat hanh
tién gidy phai dugc gisi han trong sé lwgng vang sé& thuc sy luu thong duéi hinh
thire 1a cac dai dién tién gidy cua minh. Mot khi lugng tién gidy vuot qua mac gigi
han nay thi tién gidy s& mat dan gidy tri lam gia ting muc gia chung cua tit ca céc
loai hang héa va tinh trang lam phat xuat hién. Theo d6, lam phat, dudi quan diém
ctia Karl Marx, duoc dinh nghia nhu sau: Lam phat 13 viéc cac kénh, cac luong luu
thong tran day nhitng to gidy bac du thira din dén sy tiang vot trong muc gia

chung.

Ciing ban vé van dé luu thong tién té, Milton Friendman da tirng phat biéu: Lam
phat & moi ldc moi noi déu 14 hién twong cia lwu thong tién té. Lam phat xuat hién
va chi xuat hién khi ndo s6 luong tién trong luu thong ting nhanh hon so vai san
xuat. Tuy nhién, John Keynes véi thuyét cau cua minh cho rang ngudn géc sau xa
cua lam phat 1a su bién dong cung cau. Khi cung da vuot xa cau thi san xuat s&
dinh don, nén kinh té bi suy giam. Lic d6, Nha Nuéc budc phai tung ra cac khoan
chi tiéu, dau tu cong 10n, ting cuong cac chinh sach tin dung nham kéo muc cau
cua ca nén kinh té vé can bang va vuot qua tong cung. Lic nay, lam phat da xuét
hién. Trong truong hop nén kinh té phat trién hiéu qua, p dung nhitng tién bo
khoa hoc k¥ thuat, co cau kinh té dugc d6i méi thanh cong; lam phat nay co tac
dung thiic day san xuit. Nguoc lai, lam phat, theo Keynes, di khong con 1a dong

lyc phat trién caa nén kinh té.

Véi Paul A. Samuelson thi lam phat xay ra khi muc ting trong chi phi san xuat,

kinh doanh cao hon murc ting trong ning suit lao dong. Chi phi gia ting c6 thé
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do su gia ting trong muc tién lwong, chi phi nguyén vt liéu dau vao, hoic ciing co
thé 1a do cong nghé lac hau, co ché quan 1y cong kénh... Khi mac chi phi nay
vuot qua khoi su bu dip cua ning suat lao dong thi gia ca cac mit hang sé tang vot
va lam phat xuat hién. LGc nay, lam phat khdng con 13 dong luc dé phat trién nixa
ma no s& khién cho nén kinh té bi suy thoai, can cac bién phap cap bach nham

khdng ché lam phat.

T6m lai, c6 rat nhiéu goc nhin khac nhau vé lam phat. Mdi quan diém, ly thuyét
chi giai thich cho mot sé thoi ky nhat dinh va ngay cang nhiéu quan diém moi
ra doi cling su phat trién caa nén kinh té. Nhin chung, duéi bat ky quan diém nao

lam phat cling dugc dic trung bai 3 diém chinh yéu sau:
e Sy gia ting qua mac cua lwong tién trong luru thong.
e Dan dén sy mat gia cua dong tién.
e Tir d6, khién cho gié ca cac loai mit hang ting cao.
2.2 Phan logi lam phat
Xét vé dinh tinh, lam phat duoc nha kinh té hoc Paul A. Samuelson phan thanh hai
loai nhu sau:
> Lam phét can bang va co thé du doan truéc:

Pay 1a loai lam phat khi toan bo gia ca cua nén kinh té déu ting va mirc ting nay
d3 duoc dy doan trudc thi thu nhap cua nguoi dan ciing dong thoi dugc ting 1én
moét cach twong ung. Theo d6, lam phat can bang va c6 thé du doan trudc sé
khong gay ra mot tac hai nao cho viéc san xuat kinh doanh, téc do ting truong cua

kinh té hay viéc phan phdi thu nhap cua nguoi dan.
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> Lam phét khong can bang va khong duoc dyu doan trudce:

Loai lam phat nay xay ra khi mac gia ca cdc loai hang hoa, dich vu tang khong
déu nhau, vuot Xxa muc ting trong tién luong va khong duoc dy bao trude. Day la
loai phat gay kho khian cho ngudi dan, thiét hai cho ca nén kinh té. Mot khi lam
phat ndy xay ra dong tién bi mat gia khién cho nhitng nguoi ndm gitr hang hoa
giau 18n trong khi nhitng nguoi cam tién thi lai nghéo di mot cach tuwong ddi, thu
nhap dugc phan phdi lai. Vi thé dan dén tinh trang dau co tich trir hang hda, ngoai
t¢, vang bac, bat dong san... gy ra trang thai khan hiém hang hoa, bop méo,

Xuyén tac cac yéu té thi truong, anh huong dén ca hoat dong san xuat kinh doanh.
2.3 Céc yéu tét tic dpng dén lam phdt

Theo Keynes (1936), trong dai han lam phat chiu tac dong truc tiép tir cung tién,
con trong ngan han lam phat chiu tac dong boi tong cung va tong cau. Co6 nhiéu
yéu t6 tac dong lam dich chuyén tong cung va tong cau. Sau day ching ta s& xem

xét mot sb yéu tb tac dong dén tong cung va tong cau tir d6 tac dong dén lam phat.
Cung tién

Khi cung tién ting, nguoi dan s& ¢ nhu cau tiéu thy nhiéu hang hoé va dich vu
hon, do d6 duong tong cau sé& dich chuyén sang phai tir d6 1am cho mac gia chung
tang 1én. Céc két qua nghién ciu thue nghiém déu khang dinh cung tién 1a yéu t6
cO tac dong dén lam phat, tiéu biéu 1a nghién cau caa St Pinh Thanh (2012),
Pham Thi Thu Trang (2009). Hinh v& sau néi 1én mdi lién hé giira lam phat va

cung tién theo nam cua Viét Nam.



Chuong 2: Co s ly thuyét 7

Hinh 1: Mai lién hé giira lam phat va cung tién cia Viét Nam
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Ngudn: Ngan hang phat trién chau A (ADB)

Tir biéu d6 trén ta thay, lam phat va cung tién c6 xu huéng bién d6i cing nhau,
dic biét 1a trong giai doan lam phét cao trudc nam 1990. Muc do thay ddi cua

cung tién trung binh cao hon lam phat tir 10-20%.
L&i suat

Theo Keynes (1936), trong ngan han l4i suat thay d6i dé diéu chinh cung va cau vé
tién té. Cung va cau vé tién té s& tac dong dén tiét kiem va dau tu, tir d6 tac dong
dén tong cau va lam thay d6i mac gia chung caa nén kinh té. Theo nghién ciu cua
Nguyén Trong Hoai (2010), thi ngan hang c6 thé van dung luat Taylor dé an dinh
mot muc 14i sudt ma & d6 nén kinh té cé thé dat duoc san lwong muc tiéu va lam
phat muc tiéu. Do do, 14i suat 1a yéu t6 c6 tac dong dén mirc gia chung cua nén

kinh té. Tuy nhién tai Viét Nam, ngan hang trung wong van chua van dung nguyén
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tic nady ma chu yéu 1a diéu chinh l4i suit dé dat dwgc muac lam phat muc tiéu. Mic

san lugng muc tiéu c6 thé diéu chinh théng qua dau tu.
Mua vu

Lam phat thu thap theo thang thuong mang tinh mua. Tai Viét Nam, gia ca vao
nhitng thang Tét thuong cao hon nhitng thang khac do nhu cau mua sim va di lai
ting cao. Biéu dd lam phéat theo thang sau day cho ta thdy tinh mua vu cua lam
phat. Binh cta lam phéat thuong roi vao thang 1 va thang 2 con day thuong roi vao

thang 3 trong nam.

Hinh 2: Lam phat theo thang caa Viét Nam

Lam phat theo thang cuia Viét Nam
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Ngudn: Tong cuc thong ké (GSO)

Sau nim 2007, lam phat c¢é nhitng dién bién bat thuong do chiu anh huéng caa suy
thodi kinh té thé gidi ciing nhu su gia ting cung tién qua muc cia chinh pha. Tuy

nhién, lam phat vin c6 xu huéng cao hon vao nhiing thang Tét. Do khoan thoi
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gian nay khong phan anh duoc tinh mua vu rd rang nén tac gia khong dua vao

trong db thi nay.
Gia dau thé gigi

Xang dau ludn chiém mot ty trong Ion trong chi phi san xuat cua cac doanh
nghiép. Do d6, viéc bién dong gia xang dau s& dan dén chi phi san xuét va dan dén
bién dong gia ban dau ra. Theo nghién ciu cua Portes (2012) tai Trung My va
Caribbe, thi gia xang dau khong chi anh huéng dén lam phat ma con anh huong
dén mot s6 bién s6 vi md khac. Tai Viét Nam, mic du chinh pha ¢ chinh séch
binh 6n gia xang dau, nhung viéc bién dong gia xang dau caa Viét Nam van theo
xu huéng gia thé gisi, vi qui binh 6n gia cia chinh pha 1a ¢6 han. Do dé, viéc xem
Xét tac dong cua gia dau thé gi¢i dén lam phét cua Viét Nam Ia viéc 1am can thiét.
Tai Viét Nam, mdi lan ting gia xang dau, 1a s& c6 mot 1an séng tang gia noi lén.
Mot sé cac nhan va doanh nghiép tang gia don gian vi ho ky vong gia cac mat

hang khac ciing sé tang tuong tng.
Cac d¢ tré caa lam phat

Theo nghién ctru caa Pham Thi Thu Trang (2009), nguoi dan ¢6 khuynh huéng ky
vong lam phat trong tuong lai sé tuwong tu nhu lam phét trong qua khir. Do d9, gia
tri lam phat & hién tai lubn phu thudc vao gia tri caa chinh né trong qua khir. Vi
vay, cac do tré cua lam phat s& 1a mot bién can thiét dugc dua vao mé hinh dé dy
bao cho lam phét & hién tai. Tuy nhién, dé biét dugc do tré bao nhiéu 1 thich hop

thi can phai c6 nhitng phan tich chi tiét hon.
Thién tai

Viét Nam nam trong vung chiu anh huong nhiéu cia béo va li lut. M&i khi mot

dia phuong nao bj thién tai la gia ca hang hoa tai khu vic d6 s& gia tang. Néu thién
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tai cang 16n thi mac do anh huong caa nd dén gia ca cang 16n. Tuy nhién tai Viét
Nam ciing nhu trén thé gigi c6 rat it cdng trinh nghién ciu vé van dé nay. Ly do la
vi thién tai khdng xay ra thuong xuyén con céc thong sé kinh té thi dwoc bdo céo
hang nam. Cac sd liéu vé thién tai thudng khong chinh xac, do thu thap thiéu hoac
mét s6 dia phuong cb ging thoi phdng su that d¢é nhan duoc nhiéu tién tro cap.

Téc gia hy vong, day s& 1a mot vin dé duoc nghién ciru trong thoi gian sap ti.
2.4 Khung phan tich

Tir nhitng phan tich trén ta thay, c6 nhiéu yéu to khac nhau tic dong dén lam
phat. Bé dyu bao lam phat tét, ta can phai dua tat ca cac yéu té ndy vao md

hinh. Tac gia dé xuat mé hinh nghién cttu gom céac bién nhu sau:

O
Cung tién (M2) >
Laisuat(y — ]
Céc
Mua vu — > Lam

mo hinh phat

Gia dau —* dubao

botrélam —————

phat \ J

Hinh 3: Mo hinh nghién cau
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2.5 Sé ligu nghién ciru

Cac sb liéu nghién cau s& duoc thu thap theo thang tir ndam 2001 dén 2012, tong
cong c6 144 quan sat. Trong d6 132 quan sat dau tién s& duoc str dung dé thiét 1ap
md hinh, 12 quan sét cudi ciing s& duoc str dung dé kiém tra du bao ngoai mau. Cu
thé lam phat duoc thu thap tir tong cuc thdng ké (GSO) theo chi sb gia tiéu ding
CPI. Cung tién va I&i xuat cho vay (lending rate) duoc thu thap tir Quy¥ tién té quéc

té (IMF) va cudi cung gia dau dugc thu thap tir ngan hang thé gisi (WB).
2.6 Ung dung ciia mang théan kinh nhan tao trong thuec té
Trong tai chinh

Trong linh vuc tai chinh, md hinh mang than kinh cha yéu duoc ¢ng dung trong
viéc du bao xu hudng thay doi cua gia cac tai san tai chinh va dua trén do dé xay

dung cac hé thong giao dich tu dong nham téi da hoa loi nhuan.
Trong xép hang tin dung

Tham dinh tin dyng 1a mot ang dung khéac caa mé hinh mang than kinh nhan
tao. Dudi goc do ciia ngan hang cho vay, viéc phan biét gitra “con ng” tét va xau
la vo cling quan trong. Qué trinh tham dinh truéc khi cap tin dung nay dugc thyuc
hién trén co s& cac thong tin lién quan dén ngudi di vay nhu: thu nhap, tudi, trinh
d6 hoc van...v.v. Tat ca nhimg thong tin ndy déu c6 thé tro thanh dit liéu dau vao
dé dua vao md hinh mang va céc két qua dau ra twong (ng 1a kha ning tra no
trong qué khir caa ngudi di vay. Tir d6, moé hinh mang than kinh c6 thé duoc xay
dung dé dua ra nhitng goi y trong quyét dinh cap tin dung cua ngan hang. Bén
canh d6, mé hinh mang than kinh con dugc ap dung cho viéc xép hang tin nhiém
d6i vai cac loai trai phiéu trén thi truong hoic tng dung trong viéc danh gia kha

nang pha san cua doanh nghiép.
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Ung dung trong dw b&o lam phat

Bén canh viéc du béo gia cac chung khoadn, du b&o xac suit pha san cua
doanh nghiép thi md hinh mang than kinh d3 budc dau duoc (ng dung trong céc
du béo bién vi mo nhu ty gia, ting truong Kinh té va lam phéat. Nghién ciu cua
Jingtao (1995) da s dung mé hinh mang than kinh dé du bao xu huéng bién
dong cua déng GBP, JPY, AUD va CFH bing cac chi b4o ki thuat don gian lam
bién dau vao. Két qua nghién ciu cho thay mé hinh hoan toan cé kha ning gitp
nha dau tu dat duwgc muc loi nhuan dang ky vong. Trén co sé dit liéu cua cap ty
gia CAD/USD, sur dung tiéu chuan RMSE, hai tac gia Nikola Gradojevic va Jing
Yang (2000), thuoc Ngan hang Trung Uong Canada, ciing di cho két luan vé su
vuot troi trong hiéu qua du béo cua md hinh mang than kinh so véi mé hinh
tuyén tinh. Pay ciing 1a két luan cia Ashok va Amit (2002) khi ¢ng dung
md hinh mang than kinh c6 sy két hop véi thuat toan di truyén dé du bao chudi ty

gia cia dong mark Puc so véi dong USD.

Trong khi d6, nhitng nghién ctu tng dung mé hinh mang than kinh trong viéc du
bdo ty té ting truong kinh té hang nim cho két qua c6 phan khiém tén hon.
Nghién ciru caa Greg (2001) sir dung md hinh mang nhan tao nham nang cao do
chinh xé4c cua cac bién tai chinh va tién té trong viéc dy bdo muc ting
truong san luong cua Canada. Két qua cho thay, md hinh mang da that sy gop
phan 1am giam cac sai léch trong du bdo mirc ting truong san luong hang nim so
v6i mo hinh tuyén tinh. Tuy nhién, trong truong hop du bdo muc ting truong theo
quy thi két qua nghién ciu cho thay hau nhu khong cé su khac biét 1on tir két qua
du bao tur hai loai mo hinh. Trong khi d6, nghién curu cua Saeed, Denise va
Birchenhall (2004) sir dung m6 hinh mang than kinh trong viéc du bao san luong
cdng nghiép cua cac nuéc Anh, Puc, Phap. Sir dung tiéu chuan RMSE, két qua

nghién cau cho thay md hinh tuyén tinh lai cho két qua du béo tuong ddi tot hon
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so véi md hinh mang. Tuy nhién, mang than kinh nhan tao lai to ra hiéu qua hon
han trong viéc du bao xu hudng cua su thay dbi. Do vay, trong du bao cac bién sd
vi md, quan diém cua Steven (2000) vé su két hop gitta md hinh mang than kinh

phi tuyén véi cac md hinh tuyén tinh truyén thong 1a diéu can phai duoc can nhic.

Bén canh ty gia va ting trudng kinh té, md hinh mang than kinh di duoc tng
dung trong du béo ty Ié lam phat & cac qudc gia. Nghién ciu cua Recep Duzgun
(2010) d4 so sanh hiéu qua du bao ngoai mau caa cac md hinh mang than kinh
dugc khai quéat hoa (generalized neural network), mé hinh mang truyén thang va
mo hinh ARIMA déi véi chi sb gia tiéu dung (CPI) cua Thé Nhi Ky sir dung bo
dir liéu tir nam 2000 dén nam 2008. Tac gia dd di dén két luan vé sy vuot troi
trong hiéu qua du béo cua cac mé hinh mang than kinh nhan tao so véi mé hinh
truyén thong. Tuong tu, Paul va Peter (2004) khi wng dung md hinh mang than
kinh mé hinh héa duong cong Philip phi tuyén da cho thay, md hinh nay cé cho
két qua du bao tot hon so voi md hinh tuyén tinh trong truong hop du bao chi sé

gia dich vu cua khu vue Chau Au. Biém

dic biét cua bai nghién cau 1a s dung phuong phap “thick model”. Piéu
nay c6 nghia l1a gia tri du bao duoc lay trung binh caa cac md hinh du béo khac
nhau dugc xay dung mot cach ngau nhién. Hiéu qua dy bao caa mé hinh mang
d6i voi bién lam phat con duoc thé hién qua nghién ciu cua Adnan va
Muhammad Nadeem (2007).

Tac gia st dung di liéu ty I lam phat hang thang so véi cung ky nam trudc trong
giai doan 1993 — 2007 dé du b&o cho lam phat trong nim 2008 bang mé hinh
mang truyén thang véi 12 16p an két hop Véi thuat toan lan truyén nguoc. Két
qua kiém dinh ngoai mau caa nghién ciu trén cho thay, chi tieu RMSE caa md

hinh mang phi tuyén thap hon rat nhiéu so véi mé hinh AR(1) va md hinh
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ARIMA(2). Biéu nay, mét lan nira, cho thay su cai thién trong hiéu qua du béo

ctia m6 hinh mang so véi cac md hinh truyén thong.
M@t sé wng dung khéc ciia mang than kinh nhan tao

Bén canh céc tng dung nhu da duoc ké trén, md hinh mang than kinh nhan tao
con dugc ung dung trong hoat dong san xuat kinh doanh caa doanh nghiép. Cu thé
1a, m6 hinh mang c6 thé duoc thiét ké du bao doanh sé, phan loai khach hang
trung thanh va c6 kha nang mang lai lgi nhuan cao cho doanh nghiép va du bao

kha niang chi tiéu cua ho trén co s nhiing thdng tin vé tudi, giéi tinh, thu nhap. ..

O Viét Nam, md hinh mang than kinh cha yéu dugc tng dung trong linh vuc ky
thuat nhu mo phong, du bdo dong chay sbng, du bao dinh luwong mua. Bén canh
do, cung v6i xu hudéng wng dung cdc mo hinh dinh lwong trén thi treong ching
khoéan Viét Nam, md hinh mang than kinh ciing 12 mot trong nhitng mé hinh dugc
nhiéu ngudi chu y dén. Tuy nhién, hau nhu chua c6 nghién cru ndo vé tng dung
cua md hinh mang than kinh nhan tao trong linh vuc dy bao vi mé ma day 1a mot
trong nhitng van dé can duoc quan tim trong diéu kién tinh hinh vi mé cua Viét

Nam c6 nhiéu bién dong.
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CHUONG 3: PHUONG PHAP NGHIEN CUU

Dé tai sir dung phurong phép dinh lwgng trong du béo dic biét 1a md hinh ANN va
mé hinh héi quy tuyén tinh. Cac chi tiéu dung dé danh gia két qua du bao la
RMSE, MAE va R%.

3.1 Mang than kinh nhan tao

M6 phong theo mang than kinh con ngudi, mang than kinh nhan tao (ANN) duoc
McCulloch va Pit gidi thiéu dau tién vao nam 1943. N6 1a tap mot tap hop cua cac
no-ron nhan tao. Mdi no-ron sé tiép nhan thong tin dau vao, xir ly chiing va cho ra
gia tri dau ra. C6 nhiéu loai mang ANN khéc nhau, trong dé tai nay tac gia sé sir
dung mang ANN truyén thang, 1 I6p an. Gia tri dau vao cia mdi noron c6 thé 1a
mot hang s, dir liéu thd hoic ciing c6 thé 1a dau ra cua mot no-ron khac. Cac no-
ron nhan tao nay s& duoc duoc lién két vai nhau va sap xép thanh cac 16p (layer).

Hinh sau day thé hién mang no-ron gom mat 16p vao, mot 16p ra va mot 16p an.

X1 » 1 Y1
Wik
Tin Tin
hiéu X; k Yo oo ..
. hiéu

VAo

Xn > | Yi

Lép vao Lép an Lép ra

Hinh 4: C4u tao mang than kinh nhan tao
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Tuong tu nhu cac md hinh héi quy, md hinh mang than kinh nhan tao xac 1ap méi
quan hé giita mot tap hop céc bién dau vao x; (i chay tir 1 dén n) véi mot hoic
nhiéu bién dau ra y; (j chay tir 1 dén I) dwa vao dit liéu trong qua kht. Diéu khac
biét 1 su ton tai cua cac “16p an” (hidden layer), cac 16p nay lién két gitta 16p vao
va 16p ra cuia mang no-ron. Tai 16p an, céc tin hiéu dau vao s& dugc chuyén doi
boi mot ham sb dic biét nao d6 duoc goi 12 ham kich hoat (Activate function),
thuong 12 ham sigmoid hoic tan-hyperpolic. Sau khi duoc chuyén ddi tin hiéu nay
s& duoc truyén sang I6p no-ron phia sau. Chinh cac I6p an nay da gitp cho mo
hinh mang than kinh cé kha niang mé phong méi tuong quan phi tuyén tét hon so

véi mé hinh truyén théng.

Muc tiéu caia md ANN Ia tinh toan va du béo gia tri cua bién dau ra véi mot tap
hop cac thdng tin cta bién dau vao duogc cho trugc. M6 hinh ANN s& dugc “huan
luyén” dé co thé “hoc” tir nhitng thong tin quéa khir. Tir d6, mang c6 thé dua ra két
qua du béo dua trén nhitng gi da duoc hoc. Qua trinh nay s& dugc tién hanh bang
cac thuat toan huan luyén mang, phé bién 1a thuat toan lan truyén nguoc (back-

propagation algorithm) va thuat toan di truyén (genetic algorithm).

Chinh trong qua trinh “hoc” nay, hé thong mang than kinh s& lién tuc diéu chinh
c4c trong sd (weight) caa mdi no-ron sao cho dat dugc muc tiéu cudi cing la két

qua cta bién dau ra gan sat nhat voi gia tri thuc té.

3.2 Udc lwong cac hé sé ciia md hinh ANN bang thudr toan lan truyén

nguoc

Dé don gian trong viéc minh hoa cach wéc luong céc trong sé cia mang ANN
bang thuat toan lan truyén nguoc, ta sir dung mang ANN chi véi mét tin hiéu vao

X, mot tin hiéu ra Y va mot noron & 16p an (xem hinh dudi day).
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Wy

L6p vao L6p an Lép ra

Hinh 5: Mang noron truyén thang mét 16p an
Cach tinh toan tin hiéu ra theo tin hi¢u vao.

Dé tinh toan tin hiéu dau ra theo tin hiéu vao ta phai c6 ham kich hoat (activation
function) & cac 16p an. Hai ham kich hoat thuong duoc st dung dé I1a ham
Sigmoid va ham Tan-hyperbolic.

— Ham Sigmoid: f(x)=1/(1+e™)

— Ham Tan-hyperbolic: f(x)=(e*-™)/(e*+&™)

Gia su trong vi du nay, ta sir dung ham kich hoat la Sigmoid, ta co tin hiéu ra tai

noron H la:
Hinput = Blrlas*w, + X *w,
H . 1

output 14+ e—(Bias*w1+X*W2)

Bias thuong 12 mot hiang s va do c6 nhan véi trong sé wi, nén thdng thuong,

ngudi ta chon Bias bang 1. Viét lai phuong trinh trén ta co:
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1

output — 14+ e—(w1+X*W2)

H

Tinh toén tiép tuc cho gia tri Y & 16p ra ta co:

1
1 + e—(W1+X*W2)

Y =W, +w, =™

Ung véi mdi gié tri Xi dau vao ta co mot gia tri wéc lugng Yi.

~ 1
_ *
Y. =W, +Ww, X )

Do léch gitta Yi wéc luong va Yi ta ¢ sai s6. Viéc di uéc wong cac tham sb md
hinh 12 ta di tim bo trong s6 w, sao cho tong binh phuong cac sai sé nay la bé nhat.

Hay la tim gia tri bé nhat caa ham E(w) sau day.
1 0 - 7-\2
E(w) =— E Y1—YI)
2“7
Vi ham E(w) 1a mot ham phi tuyén theo w nén ta khong thé tim bo trong s w
giong nhu cach tim cac hé sé B trong phuong trinh hoi quy tuyén tinh (OLS).

Thuat toan lan truyén ngwoc sai sé

Ham E(w) 1a mot ham cia cac trong s6 w. Khi w thay doi thi E sé& thay d6i va tng

v6i mdi trong sé w;, s& ¢6 mot gia tri ma 1am cho ham E(w;) dat gia tri cuc tiéu.
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Dé udc luong céc trong sb wi bang thuat toan lan truyén nguoc sai s6, dau tién ta
gan cho mang mot bd trong s6 w ban dau, tir bo trong sb nay ta tinh toan duoc gia
tri ham E(w).

Sau d6 ta s& diéu chinh trong sé w sao cho bo trong sé méi 1am cho ham E(w) bé

hon. Gié tri diéu chinh 1:
AW = w"" —w° = —0E / ow

Quaé trinh tim bo trong sb thich hop cho mang con duoc goi 1a qua trinh hoc. Hang
s6 1 con duoc goi 1a hang sé hoc. Qua trinh hoc s& duoc 1ap di lap lai cho dén khi
AW gan bang 0 (nhé hon mot mic sai sé cho truéc) hoic diéu kién dirng hoc duoc
kich hoat. Diéu kién dirng hoc duoc thiét 1ap nham tranh tinh trang hoc qua (over-
fitting). Cac trong sé la mot trong nhitng thanh phan quan trong nhat cua hé thong
mang than kinh nhan tao. N6 s& anh hudng dén d6 16n cua tin hiéu duoc lan truyén
tir [6p noron nay sang 16p noron khac. Khi so sanh véi mo hinh hoi quy tuyén tinh
truyén thdng, céc trong sé nay ciing chinh 14 cac hé s6 hoi quy thé hién mic do tac
dong caa mdi bién doc lap Ién bién phu thudc. Tuy nhién, diém khac biét & mo
hinh ANN Ia cac trong s6 khdng chi c6 & cac no-ron 16p vao ma con ton tai ¢ no-

ron cua cac lop an.

Tuong ty cho nhitng mang noron véi nhiéu tin hiéu vao, nhiéu tin hiéu ra va nhiéu
noron trong 16p an. Céc trong sé w s& duoc wéc luong twong tu sao cho ham E(w)
dat gia tri cuc tiéu. Phan mém SPSS, phién ban tir 16.0 trg 18n s& hd tro ching ta

thuc hién viec ude luong cac trong s6 w nay.
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3.3 Xdy dung cdu triic mang

Khi di xay dung ciu tric mang ANN ta s& gap phai cau hoi: dau 1a cau trac téi vu
ciia mang ANN ddi véi mot bo di liéu da cho? Hién nay, cac nha nghién ctu van
chua dua ra dugc phuong phap xac dinh cau trlc téi vu cua mang than kinh nhan
tao. Qué trinh xay dung cdu trGc mang la qua trinh thir va sai (try and error).
Nhiéu mé hinh mang dugc dua ra bang cach thay d6i sé no-ron trong mdi 16p an
va s6 16p 4n trong mé hinh. Sau d6, ta s& dung bo dir liéu dé huan luyén mang. Ta
s& so sanh hiéu qua du bao cua cac mé hinh khac nhau dua trén cac tiéu chi
RMSE, MAE hoic R

Tap dit lidu dung dé xay dung mang duoc chia thanh 3 tap chinh: tap huan luyén
(training set), tap xac nhan (validation set), va tap kiém dinh (testing set). Trong
do, tap céac dir liéu duoc ding cho qua trinh huan luyén mang thuong chiém sé
luong nhiéu nhat. Pay 1a nhitg quan sat duoc dua vao md hinh dé gilp cho hé
théng mang than kinh nhan tao xac dinh mdi twong quan tuyén tinh hoac phi tuyén
giita cac bién dau vao va dau ra. Tiép dén, tap xac nhan s& dam nhan vai tro danh
gia kha nang khai quat hoa cua mé hinh. Cubi cing, can ctr trén két qua cia qua
trinh kiém tra ngoai mau cua tap kiém dinh (testing-set), mé hinh nao cho két qua

du béo tét nhat s& dugc lya chon.

S6 quan sat dugc chon cho tap huan luyén phai du 16n dé dam bao mang c6 thé
nhan dién dugc méi quan hé chta trong tap dit lidu da cho. C6 hai cach dé chon
tap huan luyén: chon ngau nhién tr bo dir liéu da co, chon theo trat tu thoi gian
(b6 dix liu huan luyén s& duoc chon trude, sau d6 dén dir liéu xac nhan va kiém
dinh). Céc nha nghién ctru déu khong dua ra mot ty 1& ¢b dinh cho viéc phan chia
giita ba tap nay. Trong phan mém SPSS thi ty 1é mac dinh giita tap huan luyén va

tap xac nhan 1a 70% va 30%. Con tap kiém dinh 12 do ngudi phan tich tu chon.
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3.4 Ham kich hoat va viéc chudn hod di liéu

Diém dic biét cia mang ANN 12 tai 16p an ta c6 cac ham kich hoat. Hai ham kich

hoat thuong duoc sir dung do la:

Sigmoid(X) f(X)=Tanh(X)

. 1
09 / 0.8
08 / 0.6
07 / 04
056 / .
205 / 0.2

* " / flx) 0 -
03 / 0.2
0 / 04
0.1 / 06
0 — 08
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n‘ﬂ n‘ﬂ r‘vl ™~ 4 4 0 0 00 A« NoNoMmom 1

— Ham Sigmoid: f(x) = 1/(1+&™)
— Ham Tan-hyperbolic: f(x) = (e*-e™)/(e*+e™)

Hinh 6: ham kich hoat

Dya vao db thi trén ta thay, tin hiéu dau vao (X) cua ham Sigmoid nim trong
khoang (-4,4) va tin hiéu dau ra nam trong khoang (0,1). Ham Tan-hyperpolic c6
tin hiéu vao nam trong khoang (-3,3) va tin hiéu ra nam trong khoang (-1,1). Hai
ham trén s& c6 tac dung chuyén doi tin hiéu vao thanh tin hiéu ra néu tin hiéu vao
nam trong khoang gié tri trén. Khi tin hiéu vao vuot ra khoi gia tri nay thi ham
kich hoat s€ bi bdo hoa (dat gia tri cuc dai) va viéc moé phong tin hiéu vao theo tin
hiéu ra s& khdng c6 tac dung. D6i voi mot bién bat ky trong thuc té (cung tién,
CPI, gia dau...), gia tri caa nd s& nam ngoai cac khoang nay. Do dé, dé mang
ANN c6 thé hoc duoc thi tin hiéu vao va tin hiéu ra can dwgc chuan hoa hay

chuyén dbi ty 1& vé ving gia tri nay.
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Chuan hoa theo phan phéi chuan:
x’=(x-mean)/s (mean 14 gid trj trung binh, s 12 d6 Iéch chuan caa mau)

Véi cach chuan hod nay, tin hiéu x’ s& c6 gia tri trung binh 1a 0 va d6 léch

chuan 1a 1, 99% dit liéu s& nam trong khoang (-3,3)
Chuan hoa binh thwong

x’=(x-min)/(max-min)

Véi cach chuan hoé nay gia tri toan bo x’ s& nam trong khoang (0,1)
Chuén ho4 binh thwong cé hiéu chinh

x’'=2*(x-min)/(max-min) — 1

Véi cach chuan hoé nay toan bo x’ s& nam trong khoang (-1,1)
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CHUONG 4: KET QUA NGHIEN CUU

4.1 Théng ké mo td di ligu

Dit liéu ching ta dua vao phan tich c6 bon bién chinh, d6 1a: Lam phét (IF), cung tién
(M2), gi& dau thé gisi (Oil) va l4i suat cho vay (R). Gia tri IF, M2 va Oil dugc dinh
nghia la su thay di caa CPI, Cung tién, Gia dau cua thang sau so véi thang truéc. R

chinh 14 14i suét cho vay trong thang do.

Bang 1: Thong ké mo ta cac bién sé

IF M2 OIL R

Mean 0.007155 0.019627 0.013085 11.68934
Median 0.004864 0.018458 0.025402 11.17500
Maximum 0.038971 0.085273 0.189845 20.25000
Minimum -0.008526 -0.017550 -0.267902 8.460000
Std. Dev. 0.009042 0.017399 0.081115 2.775896
Skewness 1.171530 0.781922 -0.808027 1.348905
Kurtosis 4.317049 4.282523 4.137459 4.107231
Jarque-Bera 43.34731 24.54284 23.43265 51.02481
Probability 0.000000 0.000005 0.000008 0.000000
Sum 1.030367 2.826235 1.884174 1683.265
Sum Sq. Dev. 0.011691 0.043288 0.940887 1101.901
Observations 144 144 144 144

4.2 Xay dwng mo6 hinh héi quy tuyén tinh.

Dit liéu chiing ta thu thap duoc 1a dit liéu dang chudi thoi gian. Do do, dé tranh hién
tugng hoi quy gia tao, ta phai kiém tra kinh dirng cta cac bién sd trén. Trong truong

hop nay phuong phap nghiém riéng don vi ADF cho gia tri I(0) duoc thuc hién.
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Kiém dinh tinh dirng bién IF

Null Hypothesis: IF has a unit root
Exogenous: Constant

Lag Length: O (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.356669 0.0000
Test critical values: 1% level -3.476472
5% level -2.881685
10% level -2.577591
*MacKinnon (1996) one-sided p-values.
Kiém dinh tinh dirng bién M2
Null Hypothesis: M2 has a unit root
Exogenous: Constant
Lag Length: O (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.33690 0.0000
Test critical values: 1% level -3.476472
5% level -2.881685
10% level -2.577591

*MacKinnon (1996) one-sided p-values.
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Kiém dinh tinh dirng bién OIL
Null Hypothesis: OIL has a unit root
Exogenous: Constant

Lag Length: O (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.901290 0.0000
Test critical values: 1% level -3.476472

5% level -2.881685

10% level -2.577591

*MacKinnon (1996) one-sided p-values.

Kiém dinh tinh dirng bién R
Null Hypothesis: R has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.174985 0.0236
Test critical values: 1% level -3.477144

5% level -2.881978

10% level -2.577747

*MacKinnon (1996) one-sided p-values.
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Két qua kiém dinh cua 4 bién trén dugc tom tat trong bang sau:

Bang 2: Kiém dinh tinh dirng cia céc bién

Bién s ADEF test
Level 1st difference
IF -6.357***
M2 -10.337***
OIL -8.901***
R -3.175** -6.275***

Ghi chi: Dau ** va *** cho biét két qua c6 y nghia thong ké & mic 5% va 1%

Dua vao két qua trén ta cd thé két luan tat ca cac chudi ching ta khao sat déu dung
bac 0 & mirc ¥ nghia 5%. Do d6, ta cd thé thuc hién hdi quy dya trén cac bién ndy ma

khong so bi hoi quy gia tao.

Pé dua yéu té mua vu hay yéu té thang vao mé hinh, ta str dung 11 bién Dummy tur
D1 dén D11 d&& ma hoa cho 12 trang thai tng vai 12 thang trong nam. D liéu duoc
sir dung dé xay dung mé hinh hoi quy 1a tir 2002M01 dén 2011M12, 12 quan sat cudi
cuing, tir 2012MO1 dén 2012M12, ding dé kiém dinh do chinh xac cua du bdo ngoai

mau. Két qua hdi quy bién IF theo cac bién khac va do tré caa IF nhu sau:
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Bang 3: Két qua hai quy

Bién sb Hé sb hdi quy Giatrit
IF(-1) 0.5064 5.7575***
M2(-3) 0.0878 2.3512%*
M2(-12) 0.0879 2.0922%*
OIL 0.0272 3.6104***
OIL(-1) 0.0131 1.7604*
R 0.0006 2.4869**

Ghi chl: Dau *, **, *** cho biét két qua c6 y nghia thong ké ¢ mic 10%, 5%
va 1%

Két qua trén cho thay tat ca céc bién IF(-1), M2(-3), M2(-12), Oil, Oil(-1), R déu cd
tac dong duong Ién lam phat va déu c6 y nghia thong ké & muc 5%. Pé biét yéu t6
thang (bién Dummy) c6 anh huéng dén lam phat khong, ta thuc hién kiém dinh
Wald. Két qua kiém dinh cho thdy, yéu té thang c6 anh huong dén lam phéat
Sig=0.000

4.3 Kiém dinh mot sé gid thiét ciia mé hinh hoi quy tuyén tinh
— Kiém dinh bién bi bo sot: kiém dinh Reset cua Ramsey véi mot bién doc
lap méi cho thiy F-statistic = 0.573809 (P-value = 0.4505<5%) nén ta cO

thé két luan md hinh trén khong bo sét bién quan trong.

Ramsey RESET Test:

F-statistic 0.573809 Prob. F(1,101) 0.4505

Log likelihood ratio  0.679824 Prob. Chi-Square(1) 0.4096
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— Kiém dinh da cong tuyén: dé kiém dinh tinh chat da cong tuyén, ta tinh hé sb
phong dai phuong sai VIF cua cac bién IF(-1), M2(-3), M2(-12), Qil, Oil(-1),
R. Két qua cho thay hé sé VIF cua tat ca cac bién déu nho hon 5. Ta c6 thé két

luan, khdng c6 hién tuong da cong tuyén trong md hinh.

Bang 4: Kiém dinh da cong tuyén

Bién R2 VIF

IF(-1) 0.526339 | 2.111215

M(-3) | 0.381346 | 1.616412

M(-12) | 0.383952 | 1.62325

Oil 0.280589 | 1.390026

0Oil(-1) 0.283515 | 1.395703

r 0.407047 | 1.686474

— Kiém dinh phuong sai sai s6 thay d6i: ta thuc hién kiém dinh White cho phan
du. Két qua cho thay, gia tri n*R2 = 25.63746 véi Prob.= 0.0813. Do d6, voi
muc ¥ nghia 5%, ta ¢ thé két luan: mé hinh khong cé hién tuong phuong sai

sai s6 thay doi.

Heteroskedasticity Test: White

F-statistic 1.630146 Prob. F(17,102) 0.0699
Obs*R-squared 25.63746 Prob. Chi-Square(17)  0.0813

Scaled explained
SS 47.13805 Prob. Chi-Square(17)  0.0001




Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 08/17/13 Time: 19:44
Sample: 2002M01 2011M12

Included observations: 120
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Variable Coefficient Std. Error  t-Statistic ~ Prob.
C -8.41E-06 2.94E-05 -0.286453 0.7751
IF(-1)"2 0.040102 0.026920 1.489698 0.1394
M2(-3)"2 -0.002607 0.006646 -0.392301 0.6957
M2(-12)"2 0.004895 0.006770 0.723129 0.4713
OIL"2 -0.000361 0.000594 -0.606947 0.5452
OIL(-1)"2 0.000868 0.000572 1.517790 0.1322
R"2 7.42E-08 8.14E-08 0.911354 0.3643
D172 1.52E-05 2.85E-05 0.533107 0.5951
D272 4.83E-05 3.25E-05 1.486062 0.1403
D372 6.50E-05 3.75E-05 1.731647 0.0864
D4n2 1.97E-05 3.18E-05 0.618568 0.5376
D572 2.30E-05 3.19E-05 0.720824 0.4727
D672 -1.02E-05 3.11E-05 -0.328646 0.7431
D772 -5.75E-06 3.26E-05 -0.176483 0.8603
D8"2 3.44E-09 3.19E-05 0.000108 0.9999
Do"2 3.97E-06 3.12E-05 0.127091 0.8991
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D1072 -1.88E-07 3.18E-05 -0.005895 0.9953

D11"2 2.74E-06 3.11E-05 0.088144 0.9299
R-squared 0.213645 Mean dependent var 2.72E-05
Adjusted R-squared 0.082586 S.D. dependentvar  6.16E-05
S.E. of regression 5.90E-05 Akaike info criterion  16.50037
Sum squared resid  3.55E-07 Schwarz criterion 16.08224
Log likelihood 1008.022 Hannan-Quinn criter. 16.33056
F-statistic 1.630146 Durbin-Watson stat  1.960964
Prob(F-statistic) 0.069923

— Kiém dinh twong quan chudi: ta sir dung kiém dinh nhan tir Lagrange. Két qua

cho thay, c6 hién tuong twong quan chudi. Nhung theo Ramarathan (1998) thi

c4c gia tri du bao van khdng thién léch va nhat quan. N6 chi 1am cho gia tri du

bao s& khong con hiéu qua do sai sé du béo 16n.

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 6.990567

Obs*R-squared 14.71942

Prob. F(2,100)

Prob. Chi-Square(2)

0.0014

0.0006

4.4 Xay duwng mo hinh mang thdn kinh nhan tgo.

Dé xay dung mang than kinh nhan tao ta phai lya chon dwogc bién dau vao nao can

dua vao md hinh. Ta c6 thé tham khao céc bién tir mé hinh hdi quy tuyén tinh. Tuy
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nhién, néu ta lay tat ca cac bién tir md hinh hdi quy tuyén tinh, két qua du béo cua
mo6 hinh ANN khéng thé nao tot hon mé hinh hdi quy tuyén tinh. Ly do 1a md hinh
ANN thich hop hon cho nhitng méi quan hé phi tuyén, trong khi cac bién lay tir mo
hinh hdi quy tuyén tinh 12 nhitng bién c6 quan hé tuyén tinh vai bién phu thuoc.
Chinh vi vay téac gia lua chon 10 bién sau dé dua vao phan tich dy béo bang mé hinh
ANN:

Month: Bién nay mang gia tri 1a 12 thang trong nam, thé hién yéu t6 mua vu

If1: Bién tré bac 1 cua lam phat (tré 1 thang)

I12: Bién tré bac 12 cua lam phat (tré 12 thang)

Oil: Gia dau

Qill: Bién tré bac 1 cua gia dau

Qil6: Bién tré bac 6 cua gia dau

R: L&i suét cho vay

R2: Bién tré bac 2 cua lai suat cho vay

M21: Bién tré bac 1 ciia cung tién

M23: Bién tré bac 3 ciia cung tién
Qua trinh xay dung cac 16p an cho mang ANN 1a mot qua trinh thir va sai. Ta sé thay
d6i s6 16p an va sb noron trong mdi I6p an sau d6 thiét 1ap mé hinh. Mé hinh duoc
lya chon 1a mé hinh cho két qua dir bao tét nhat trong cac md hinh da phan tich. Bé
tim ra m6 hinh ANN tét nhat, tc gia lva chon 7 md hinh sau day dé dua vao phan

tich:
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Bang 5: Ky hiéu cac mé hinh ANN

S6 bién vao S6 noron S6 noron Sé bién ra Ky hiéu
trong lép an 1 | trong lép an 2
10 5 1 ANN-10-5-1
10 4 1 ANN-10-4-1
10 3 1 ANN-10-3-1
10 7 4 1 ANN-10-7-4-1
10 7 3 1 ANN-10-7-3-1
10 5 3 1 ANN-10-5-3-1
10 5 2 1 ANN-10-5-2-1

Ham kich hoat dugc st dung trong truong hop nay la ham Tan-hyperpolic. D li¢u

dugc dua vao huan luyén mang bao gom 132 quan sat (tir thang 1 nam 2001 dén

thang 12 nam 2011), trong d6 70% duoc sir dung cho tap huan luyén va 30% duoc sir

dung cho tap xac nhan, qua trinh phan chia nay dugc thuc hién mot cach ngau nhién.

12 quan sat cudi cung (tir thang 1 dén thang 12 nam 2012) duoc st dung cho viéc

kiém dinh du bao ngoai mau. Ngoai ra, dir liéu dau vao va dau ra s& dugc chuan hoa

theo phan phéi chuan (trir gia tri trung binh va chia cho d6 léch chuan). Sau khi qua

trinh huan luyén mang két thic, ta s& sir dung cac mé hinh dé dua ra két qua du béo.

Két qua du béo cua cac mo hinh nhu sau:
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Bang 6: Két qua dw bao ciaa md hinh ANN

Mo hinh Dw béo trong mau Du b&o ngoai mau
R2 RMSE MAE R2 RMSE MAE
ANN-10-5-1 70.6% | 0.00508 0.00357 45.8% 0.00539 0.00358
ANN-10-4-1 69.8% | 0.00509 0.00358 27.4% 0.00670 0.00450
ANN-10-3-1 80.0% | 0.00416 0.00320 40.3% 0.00532 0.00408
ANN-10-7-4-1 73.4% | 0.00478 0.00353 49.0% 0.00511 0.00390
ANN-10-7-3-1 71.7% | 0.00492 0.00358 48.4% 0.00571 0.00466
ANN-10-5-3-1 79.5% | 0.00421 0.00308 39.3% 0.00557 0.00410
ANN-10-5-2-1 80.6% | 0.00410 0.00287 75.0% 0.00565 0.00414

Két qua cho thay, ddi véi dy bao trong mau, mé hinh ANN-10-5-2-1 cho két qua t6t
nhét. Trong khi dy bao ngoai mau lai c6 sy phan tan. M6 hinh ANN-10-5-2-1 cho két
qua R? tét nhat, md hinh ANN-10-7-4-1 cho két qua RMSE tét nhit con md hinh
ANN-10-5-1 cho két qua MAE tét nhat. Nhin chung, md hinh ANN vai 2 16p an cho

két qua dy bao tot hon md hinh ANN mat 16p an ca trong mau 1an ngoai mau.
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Bang 7: M6 hinh ANN-10-5-2-1

Parameter Estimates

Predicted

Hidden Layer 1 Hidden Layer 2 Output

Predictor H(1:1)| H@:2) | H@:3) | H@L:4) | H@:5) | HE:1) | H2:2) IF
Input Layer  (Bias) -.018 1.079 .006 .215 344
[month=1.00] -.087 636 237 121 566
[month=2.00] -.701 747 -750 673  -.064
[month=3.00] .875 -.875 .159 -.347 -.653
[month=4.00] .082 .237 .058 -.182 -.456
[month=5.00] .260 .825 .345 -414 .018
[month=6.00] .363 .079 .503 -.201 252
[month=7.00] 230  -.299 766  -.397 .057
[month=8.00] -112| -583| -354 -.365 154
[month=9.00] -.567 .202 405 -.181 -.116
[month=10.00] -.165 -.012 .343 .580 -.323
[month=11.00] -.578 -.423 .168 -.163 -.250
[month=12.00] | -.470 448  -508| -.026| -.413
ifl -.234 -.552 -474 .483 .796
o]] 376 770 -.163 -.276 496
Oil1 -.076 .068 .228 -417 577




Hidden Layer
1

Hidden Layer
2

m23
m21
if12
0ilé

r2
(Bias)
H(1:1)
H(1:2)
H(1:3)
H(1:4)
H(1:5)
(Bias)
H(2:1)

H(2:2)

.071

137

.335

575

-.053

.709
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-.140
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-.398
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-.199

-.278

.865

.120

759

517

476

217

.830

-.571

126

.074

-.092

-.231

.948

-1.261

11

.881

.983

-.830

.367

-.790

-.767

521

423

-1.907




Predicted Value

-0.01
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0.037

0.02+

0.01

0.00

Mure dg quan trong cac bién khi phan tich:
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4.5 So sanh két qud du bao cizia md hinh ANN va héi quy tuyén tinh.

Ta sé& so sanh hiéu qua du bao caa md hinh ANN va hdi quy tuyén tinh dya vao cac
tiéu chi RMSE, MAE va R? ca trong mau 1an ngodi mau. Do ta c6 tit ca 7 md hinh
ANN nén trudc tién ta s€ so sanh gid tri trung binh cua 7 mé hinh ANN va mé hinh

hoi quy tuyén tinh. Két qua so sanh duoc cho trong bang sau:

Bang 8: So sanh céc thong sé dw béo trung binh

Du bo trong miu Du b4o ngoai miu
Mo hinh
R2 RMSE MAE R2 RMSE | MAE
ANN 75.1% 0.00462 | 0.00334 | 46.5% | 0.00563 | 0.00413
HQTT 68.2% 0.00521 | 0.00355 | 32.7% | 0.00618 | 0.00377

Két qua cho thay, mé hinh ANN du bao vuot troi hon so véi md hinh hoi quy tuyén
tinh trén tit ca cé4c tiéu chi. Tuy nhién, két qua trén chi 1a sy khac biét cua gia tri
trung binh, muén két luan thuyét phuc hon ta s& thuc hién T-test véi 7 quan sat cua
mo hinh ANN va mét gia tri caa md hinh héi quy tuyén tinh. Két qua kiém dinh nhu

Sau.

Bang 9: Gia tri kiém dinh t

Kiém dinh Gia tri | t-Stat | Sig one-tail
R2 3.830 0.0043
Trong mau
RMSE | -3.539 0.0061
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MAE | -1.887 0.0540
R2 2.492 0.0235
Ngoai mau RMSE | -2.811 0.0154
MAE 2.709 0.0176

Dua vao két qua trén ta co thé két luan, md hinh ANN du bao ngoai mau tét hon mé
hinh hoi quy tuyén tinh trén tat ca céc tiéu chi. Trong khi du bao trong mau, mé hinh
ANN chi t6t hon mé hinh hdi quy tuyén tinh trén hai tiéu chi R va RMSE, con tiéu
chi MAE thi khdng tét hon (Sig=0.054).

Do thi sau day sé thé hién rd hon hiéu qua du bao cua hai mé hinh.
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CHUONG 5: KET LUAN VA KIEN NGHI

Tir nhitng két qua trén ta thay mé hinh ANN du béo ngoai mau tét hon mé hinh hoi
quy tuyén tinh voi mirc y nghia 5%, trong khi két qua du béo trong mau thi khdng
t6t hon trong tat ca cac chi sb. Ta chi co thé két luan tét hon cho du bdo ngoai mau
khi chap nhan muic ¥ nghia 1a 10%. Két qua nay s& duoc cai thién néu ta thuc hién
dugc nhidu quan sat hon. Dé tai s& 1a mot cach tiép can méi cho viéc dy bao lam
phét néi riéng va du bao kinh té ndi riéng. Ngoai két qua da dat duogc, dé tai ciing
con mot s6 han ché sau:

Thi nhat, cac bién dua vao dy bao trong hai mé hinh la khdng giéng nhau. Nén
viéc so sanh sé& bj khap kiéng. Vi ddi véi md hinh hoi quy tuyén tinh, khi ta dwa
thém maot bién mai vao mo hinh thi R2 s& tang 1én, cho du bién nay c6 y nghia hay
khong. Nhung ta ciing khong thé thay toan bo cac bién dau vao la giéng nhau cho
hai md hinh vi néu ta lay toan bo céc bién trong md hinh hoi quy tuyén tinh dua
vao md hinh ANN thi s& khong cong bang cho mé hinh ANN vi mé hinh ANN c6
vu thé dy bao d6i véi nhitng quan hé phi tuyén chi khéng phai la tuyén tinh.
Nguoc lai, ta cling khong thé iy toan bo cac bién cia mo hinh ANN dé dua vao
mo hinh hdi quy tuyén tinh. Do d6, tac gia di lua chon cac bién dau vao khéac nhau
cho 2 md hinh, trén tinh than bién nao giai thich tét nhat cho du bao dau ra s& duoc

chon.

Thi hai, c6 nhitng bién c6 tac dong dén lam phat nhu GDP, tham thut ngan sach.
Tuy nhién, dit liéu vé céc bién nay chi cé theo quy hoic theo nim. Do d6, céc cac

bién dau vao chua giai thich dugc toan bo céc bién dau ra.

Thi ba, ¢6 nhitng yéu tb tac dong dén gia ca nhu thién tai, 1ii lut (Mot van dé rat

phd bién tai Viét Nam) nhung chua dugc nghién ctru va dwa vao mo hinh.
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Cudi cung, ta khong thé so sanh cac gia tri R2, RMSE va MAE giita cac mé hinh
ma khong co phuong sai ciia cac bién nay. Viéc udc lugce bang phuong phap OLS
khong cho ta biét phuong sai ctia c4c tidu chi trén. Két qua so sanh s& duoc cai

thién néu ta sir dung phuong phap phan tich Bootstap d6i véi cac théng sé nay.
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