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@ ang trieong kinh té va lam phat la hai chi tiéu quan trong déi voi bdt ky nén kinh té ndo trén
theé gioi. Do tam quan trong cua hai bién so nay voi nén kinh te, viéc dy bdo tang truong kinh

té va lam phat tré thanh vin dé quan trong va luén nhdn dwoc sw quan tém cia chinh phii cde quéc gia.
Bai bdo nay nham cung cap mot sw so sanh vé hiéu qua dir bdo tang truéng kinh té va lam phat giita cdc
phicong phap phé bién hién nay. Cu thé, mé hinh dy bdo tang trieong kinh té va lam phat dwoc nhém tac
gid xdy dung va woc lwong thong qua 3 mo hinh la VAR, LASSO, MLP. V&i dit liéu diroc thu thdp trong giai
doan 1996 - 2020, két qud nghién ciru cho thdy theo ca 3 chi s6 RMSE, MAPE va MSE, dy bdo ting truéng
kinh té bang mé hinh LASSO c6 mirc @ chinh xdc cao nhat trong khi di bdo lam phdt bang mé hinh VAR
c6 muc do chinh xdc cao nhdt Mic dit mé hinh no-ron MLP chwa cho thdy hiéu qua dw bdo cao trong
nghién cwu nay nhung day van la céng cu dir bdo cia tiwong lal do mé ta dwoe cdc quan hé phi tuyén gitra

cdc bién s6 trong mé hinh va kha nang ldp ban do triec quan vé cdc moi quan hé phi tuyén nay.

Tir khoa: Mo hinh VAR, M6 hinh LASSO, M6 hinh MLP.

JEL Classifications: C53, C63, E31

1. Gié6i thiéu nghién ciru

Tang truong kinh té va lam phat 1a hai chi tiéu
quan trong doi voi bat ky nén kinh t€ nio trén thé
gidi. Tang truong kinh té phan anh sy phat trién ciia
mot quoc gia, gitp nang cao vi thé va thu hit dau tu
vao qudc gia d6. Tang truong kinh té cé tac dong
dén viéc thuc hién cac chinh sach xa hoi, lam bién
d6i co cau nganh kinh té, hinh thanh nhiéu nganh
méi, tao ra nhiéu viéc 1am cho nguoi dan. Trai voi
tang truong kinh té, lam phat cao gy ra bét 6n kinh
té vi mo thong qua viée tic dong dén tiéu dung, dau

tu, tiét kiém va moi ngd ngach ctia nén kinh té. Bén
canh d6, lam phat cao tai mot qudc gia ciing 1am suy
giam niém tin ctia cong ching vao dong ndi té cua
qudc gia do.

Du duge xem la hai chi bao kinh té vi md ¢6 tim
anh huong sau sic dén doi song kinh té xa hoi, lam
phat va ting truong kinh té lai c6 mdi lién hé véi
nhau. Méi lién hé nay di duogc chi ra trong nhiéu ly
thuyét va nghién ctru thuc nghiém. Cu thé, 1y thuyét
ctia Keynes cho ring trong ngin han, dé ting truong
kinh té, cdc qudc gia can phai chip nhian mot mirc
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lam phat nhat dinh. Tuy nhién, méi quan hé cung
chiéu nay khong tdn tai mai mai, khi lam phat vuot
qua mot ngudng gidi han s€ lam gidm tang truong
kinh té (Stockman, 1981; Ocran va Biekpe, 2007).
Trong dai han, khi tang trudng da dat dén mirc tdi uu
thi lam phat khong tac dong dén ting truéng nita ma
lac nay lam phat 14 hau qua cua viée cung tién qua
mirc vao nén kinh té.

Do tim quan trong cia hai bién s6 nay véi nén
kinh té, viéc du bao ting truong kinh té va lam phat
tré thanh van dé quan trong va luén nhén dugc su
quan tim ctia chinh phi cac qudc gia. Dy bdo ting
truong kinh té gitip chinh phu dwa ra cac muc tiéu
phat trién phu hop. Boi, ting truong kinh té bén
vitng 14 muc tiéu ma cac chinh phi déu hudng t6i
nham 6n dinh kinh té vi mé, ning cao trinh d6 ciia
nguoi lao dong, u’ng dung khoa hoc va cong nghé
tién t1en cai tién td chirc va quan ly san xuat tang
hiéu suét cua tu liéu lao dong va tan dung hi€u qua
céc ngudn tai nguyén thién nhién gin véi bao vé moi
truong. Bén canh d6, lam phét cao trong bat ¢t tinh
hudng nao va & bit ctr qudc gia nao déu boc 16 kha
nang han ché ciia chinh phu trong diéu hanh, quan
1y nén kinh té. Do d0, du bao lam phat di tr& thianh
mot nghlep vu 161 ma bat cu ngan hang trung uong
ctia qudc gia nao cung can phai thuc hién. Cong tac
du bao lam phat tot s& gitp cho ngin hang trung
wong thyc thi chinh sach tién té dam bao ting truong
kinh té va 6n dinh gia tri dong ban té.

Nhiéu phuong phap du bao ting trudng kinh té
va lam phat da dugc phat trién. Du béo kinh té vi
mo 14 mot cong viée vo cung phire tap. Trong nhiéu
thap ky qua, voi viéc tmg dung ngay cang nhiéu cac
cong cu toan hoc vao nghién ctru kinh té, cac
phuong phap du bao kinh té di phat trién khong
ngung. Cac md hinh toan va kinh té lugng dugc van
dung mot cach triét dé trong cong tac du bao. Dy
bao kinh té vi mo 1a mot cong viéc vo cing phirc
tap. Trong nhiéu thap ky qua, véi viéc Gmg dung
ngdy cang nhiéu cac cong cu toan hoc vao nghién
ctru kinh té, cac phuong phap dy bao kinh té da phat
trién khong ngimg. Cac mo hinh toan va kinh té
lugng duoc van dung mot cach triét dé trong cong
tac du bao. Pén nay, cac phuong phap dy bao ting

truong kinh t& va lam phat c6 thé dugc phan thanh:
phuong phap dinh lugng va phuong phap dinh tinh.
Céac phuong phap dinh lugng chia thanh: cac
phwong phap nhan qua (phan tich hdi quy, hoi quy
da bién, hoi quy phan vi, logit, probit,...), cac
phuong phap chudi thdi gian (Trung binh truet,
phan tich xu huéng va mua vy, phan tich vecto tu
hdi quy, phan tich ARIMA,...). Cac phuong phap
dinh tinh chia thanh: phuong phap Delphi, phan
tich tham do va thu thap ¥ kién chuyén gia.

Tuy nhién, cho dén nay, tinh chinh xac cua cac
md hinh du béo kinh té con nhiéu giéi han. Cac co
quan nghién ctru 16n nhu Ngan hang Thé gi¢i (WB),
Quy Tién t& Qudc t& (IMF) déu c6 cac md hinh dy
béo rat phirc tap va ti mi nhung cac két qua du bao
ctia ho ludn sai biét so véi thuc tién kha xa. Mic du
cong tac du bao 1a kho khan, cac co quan chinh phda,
cac nha hoach dinh chinh sach, nha doanh nghiép,...
ludn can dén cac du bao kinh t& dé 1am co s cho
viéc diéu hanh chinh sach. Cac du bao khong mang
tinh chinh xac hoan toan nhung ciing phan anh dugc
xu huéng cia cac bién dong kinh té. Trong nghién
clru nay, ching t6i du bao tang truong kinh té va lam
phét théng qua mé hinh vecto tu hdi quy (VAR), md
hinh hdi quy toan tir co gon va lwa chon tdi thiéu
(LASSO), mé hinh mang noron truyén thang nhiéu
16p (MLP).

2. Phwong phap nghién ctru

2.1. Cac phwong phdp dw bdo

2.1.1. Phirong phdp vecto tw hoi quy (VAR)

Phuong phap vecto tu hdi quy (VAR) 1a mot k§
thuat kinh té lugng duoc st dung dé du bao va phéan
tich kinh té. Gia dinh co ban clia mo hinh VAR 1a gia
tri hién tai cua cac bién s c6 thé duoc giai thich
bang cac gia tri trong qua khir ciia cac bién s6 lién
quan (Liitkepohl, 2009).

M4 hinh VAR(p) c6 dang nhu sau:

YEVEAY 1y T TA Vi p)+ut (D

trong d6 y, = (Yjp-Yk)T 1 mot vecto ngiu
nhién (Kx1), A; 1a ma trn hé s6 hdi quy béac (KxK),
V=(Vy,e.. VK) la vecto hé s6 chan, u=(u;,...,ux,)T 1a
vecto nhiéu tring.

Phuong phap VAR duogc thuc hién theo trinh ty:
(i) kiém dinh tinh ding cta cac chudi thoi gian, (ii)

=
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xac dinh do tré p t6i wu cho mé hinh VAR, (iii)
thuc hién udc lwong mé hinh VAR véi do tré p tdi
wu. Trong nghién ctru ndy, viéc kiém dinh tinh
dung dugc thuc hién
bing kiém dinh
Augmented Dickey-
Fuller (ADF). Viéc
xéac dinh do tré p t6i
uu cho md hinh VAR duoc thuc hién dua trén cac
tiéu chi nhu thong ké LR (LR), tiéu chi thong tin
Akaike (AIC), ti€u chi théng tin Hannan-Quinn
(HQ), tiéu chi thong tin Schwarz (SC), Loi du doan
cudi cung (FPE).

Phuong phap VAR c¢6 mét sé uu diém 1a (i)
khong can phai xac dinh cic bién noi sinh va cac
bién ngoai sinh trong mo hinh; (i) viée wdc lugng
hé cic phuong trinh dong thoi s& cho két qua ude
luong tot hon so véi wdce lugng riéng 1é timg phuong
trinh; (iii) phuong phép xay dyng va uéc lugng mo
hinh VAR don gian va cac bién trong mé hinh déu
c6 thé 13 bién ndi sinh dugc biéu dién thong qua cac
bién d6 tré ctia bién d6 va tat ca cac bién khéc trong
mo hinh. Bén canh céc wu diém, phuong phap VAR
¢6 mot s6 nhuge diém 1a (i) cac bién trong mé hinh
phai dam bao tinh

1
minimize{ — ;
Bof  |N ; Vi

_Bo_zxijﬁj

Cap (By.p) duoc udc luong theo phuong phap
OLS dua trén viée tbi thiéu hoa sai sé binh phuong
nhu sau:

p
1
= 5 lly = Bo1 - XBI12

j=1

Trong do6, y=(¥»....yn)T> X & ma tran cap (Nxp)
va 1=(1,...,1)T. Loi giai cho (3) nhu sau:

p=(XTX)!XTy

Véi phuong phap OLS, cép (By,p) duge tinh toan
nhu trén sé 1a cac udc lugng khong chéch tuy nhién
phuong sai ciia cac ude lugng hé sé hdi quy nay s&
lon. Do d6, hiéu qua cua cac dy bao dua trén
phuong phap OLS s& khong cao. Dé ting do chinh
xac ctua du bao, Hastie va cong su (2015) cho ré“mg
¢6 thé giam sb luong hé sé hdi quy hodc dit cac hé
s6 nhat dinh thanh 0. Cach lam nay c6 thé dan dén
sai 1&ch trong viéc udc tinh hé s6 hdi quy nhung s&
lam giam thiéu phuong sai cta cac gia tri mong doi
va do d6 ting do chinh xac cia cac du doan. Y
tuong nay cho phép sira d6i mé hinh OLS thanh mo
hinh héi quy LASSO dugc thyc hién nhu sau:

2

dung dé khong xay ra L 1
hign twong hoi quy ™Minimize _Z Yi—Bo - qu‘ Bi| + AZ Bi =y lly =Bl = XBI” + 21BN (4)
Jj=

gia mao khi udc
lugng cac tham sd
trong mo hinh; (ii) khong nhu cac mo6 hinh phuong
trinh ddng thoi, md hinh VAR van dya trén cac 1y
thuyét va sir dung it thong tin tién nghiém hon, viéc
loai trir hay dua vao cac bién méi dong vai trd trong
yéu trong viéc xac dinh mé hinh.

2.1.2. Phuong phap héi quy todn tir co gon va
liea chon toi thiéu (LASSO)

Xét mo hinh hdi quy tuyén tinh c6 dang:

Yi=Ppo+ inj B; (2)

trong do6, yi la bién phuy thudc va p bién giai thich

X1 = (X1, -5Xjp). VOLX; VA Y, tuong ung thudc RP va
R.B=(By,---.Bp )T 1a vecto trong s6 thudc RP va hé sd
chan ByeR.

Van d& chinh trong thuét toan lasso 1a chon gia
tri t61 wu cta lambda. Co nhiéu cach dé lua chon gia
tri lambda t&i wu nhu Cross-validation, Theory-dri-
ven va Information Criteria. Trong nghién ctru nay,
gia tri t6i wu cua lambda duoc chung t6i Iya chon
bé“mg phuong phap Cross-validation.

Phuong phap hdi quy toan tir co gon va lya chon
t6i thidu (LASSO) c¢6 mot sé wu diém 1a (i) xac dinh
duoc cac bién s doc 1ap trong md hinh c6 tac dong
chu yéu dén bién phu thudc, cac bién s doc 1ap con
lai khong co tac dong dang ké s& duoc xap xi hé sd
hoi quy twong tmg vé 0; (ii) phuong phap nay sé& tbi
thiéu hoa phuong sai udc luong, do d6 s& cho két
qua du bao chinh xac hon so voi cac phuong phap
khéc. Tuy nhién, phuong phap nay ciing c6 nhugc
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diém 1a céac udc luong hé s6 hoi quy thu dugc s€ bi
chéch. Do d6, phuong phap nay s& phi hop nhét véi
muc dich du bao.

2.1.3. Phuong phdp mang noron truyén thing
nhiéu l6p (MLP)

Mang noron nhan tao (Artificial Neural
Networks - ANNs) 1a cac cong cu tinh todn mo
phong mang té bao than kinh trong ndo ngudi va c6
kha ning lap ban dd cac mdi quan hé phi tuyén giita
cac bién dau vao va dau ra. Hiéu qua phan tich cta
ANNs da mang lai nhimg két qua déng ké trong
nhiéu linh vuc khac nhau va mang no-ron nhan tao
dang ngay cang dugc sir dung nhiéu hon trong cac
nghién ctru khoa hoc théng ké (Movagharnejad va
cong su, 2011).

ANN bit chudc qua trinh hoc tap trong ndo
ngudi bang cach sir dung cac don vi lién két voi
nhau c6 tén 13 no-ron than kinh. Két ni giita cac no-
ron dugc diéu chinh bang trong s. Céu truc chung
cia ANN la mot mang no-ron truyén thiang bao gdm
16p dau vao, 16p dau ra va (cac) 16p an. Cau tric nay
con duoc goi 1a perceptron nhiéu 16p (multi-layer
perceptron - MLP).

Pau vao

Lop dau vao

Loép 4n
Nguén: Boroushaki va cong su (2003)

Hinh 1: Mot mang no-ron MLP dién hinh

Hinh 1 cho thdy mdt mang no-ron MLP dién
hinh véi mot 16p dau vao, mot 16p an va mot 16p dau
ra. Ludng dir liéu tir 10p dau vao truyen dén 16p dau
ra thong qua (cac) 16p 4n va trong sb sau do dugc
xac dinh boi qua trinh hoc dugc thyc hién bang thuat

toan lan truyén ngugc. Thuat toan nay t6i wu héa
ham chi phi bac hai. Sé luong no-ron than kinh
trong 16p dau vao duogc xac dinh bai cac bién doc
1ap va sb luong té bao than kinh trong 16p dau ra dai
dién cho sb luong bién phu thudc (Boroushaki va
cong su, 2003).

Mang no-ron MLP ¢6 mot s6 wu diém nhu (i)
kha ning diéu chinh mé hinh lién tuc phu hop véi
ting muc ti€u nghién ctiru dya trén dit liéu dau vao
va dir liéu dau ra dugc cung cap; (i) mot wu diém
16mn ctia mang no-ron MLP 1a xay dung va udc 1u0ng
mo hinh khong phéi dya trén cac ly thuyét kinh té vé
mdi quan hé glua c4c bién sb trong md hinh, do do,
khi nén kinh té c6 nhing bién dong 16n 1am thay ddi
cac 1y thuyét kinh té thi cac danh gia, phan tich dya
trén mang no-ron MLP s& khong bi anh huong; (iii)
theo dinh Iy xAp xi phd quat, mang no-ron MLP voi
cac 16p 4n va cac no-ron trong mdi 16p c6 thé biéu
dién bat ky ham lién tuc ndo. Bén canh nhing uu
diém, mang no-ron MLP ciing cé nhuoc diém ndi
bat 1a khong co quy luat va céng thire cu thé cho
viée xac dinh sé luong lop an trong mang va sb
lugng no-ron trong mdi 16p an.

Trong bai bdao
nay, mdt mang no-
ron MLP dugc phat
trién véi 16p dau vao
bao gdém cac bién
giai thich cho sy bién
dong cua 16p diu ra
twong ng 1an luot 1a
ting truong kinh té
va lam phat. Vé ly
thuyét, c6 thé co mot
hodc mét s6 (cac) 16p
én nhung 1y thuyét
xap x1 phé quat cho
thiy rang mot mang
no-ron MLP ¢6 mot
16p 4n duy nhét véi s luong té bao than kinh du 16n
c6 thé dién giai bat ky cdu triic ddu vao - dau ra nao
(Tambe va cong su, 1996). Do d6, mang no-ron
MLP dugc dé xuat c6 mot 16p an duy nhit.

L6p dau ra

=

6  thuong mai

So6 154/2021



KINH TE VA QUAN LY

2.2. Mé hinh dy bdo lgm phdt va ting truéng  v=(vi,...,vi)T 1a vecto hé s6 chan, u, = (u;p...,ug)T
kinh té 1a vecto nhiu tring.
Bang 1: Cdc bién sé trong mé hinh nghién ciru
Ky hiéu bién M0 ta Nguon

GDP; Tdc do tang truong kinh t& nam t Qty tlen t€ quoc te (IMF)

INF; Lam phat nam t Qily tién t& quoc té (IMF)
TRADE; Tong gia tri thuong mai so véi GDP nam t Qty tlen t¢ quoc te (IMF)

H;i Téc do tang truong lyc luong lao dong Qlly tlen té quoc te (IMF)

IND Tdng gi4 tri cong nghiép so véi GDP nam t Qily tién t& qudc té (IMF)

M; Téc d6 ting truong tong phuong tién thanh Ngan hang Nha nuéc Viét

todn nam t Nam
FDI; Voén dau tu tryc tiép nudc ngodi nim t Qily tién t& quoc té (IMF)

Nguoén: Bé xudt cia tic gid

Lam phat va ting trudng kinh té c6 thé duoc giai
thich boi nhiéu bién s6 vi md khac nhau. Nhiéu
nghién ctru trong va ngodi nudc di cho thiy ting
truong kinh té va lam phat tai Viét Nam c6 thé duoc
giai thich théng qua cac bién sé nhu san luong cong
nghiép, cung tién (Vo Tri Thanh va cong su, 2001;

Bén canh d6, dé du bao tang truong kinh té va
lam phat tai Viét Nam nam 2021, chung t6i st dung
cac gia tri dy kién nam 2020 cua cac bién sb trong
moé hinh nghién ctru (c6 tinh dén tac dong cua dai
dich COVID-19) duoc thu thap tu Téng Cuc Théng
ké Viét Nam.

Vinh va Fujita, 2007), luc lwong lao Bang 2: S6 lidu nam 2020 (du kién) duéi tac dong ciia COVID-19

dong (Akinboade va cong su, 2004;

Kim, 2001), Vén dau tu nude ngoai
(Kim, 2001), gia tri thuong mai

(Camen, 2006; Vinh va Fujita, 2007).

Trong nghién clru nay, chung toi su

dung cac bién s0 nay dé du bao tang

truong kinh té va lam phat tai Viét

Chi tiéu S6 liéu
Tang truong kinh té 2.91%
Vén dau tu tryc tiép nudc ngoai 19.97 ty USD
Tang truong dan sd 1.14%
Gia tri cong nghiép (%GDP) 29.31%
Lam phat 2.31%
Tdc d6 ting tong phuong tién thanh todn 8.63%

Nam. Dit liéu ciia cac bién sé nay
duogc thu thap trong giai doan tir 1996
dén 2019 tir cac ngudn dang tin cay
nhu Qily tién té qudc té (IMF), Ngan hang Nha nudc
Viét Nam.

Mb hinh nghién ctru d& xuat c6 dang nhu sau:

Yi= VTA] Yyt +Ap Y(t o U

trong d6: yi= (Y1po----Yx) T 18 vecto (7x1) ctia cac
bién sé Toc do tang tru(mg kinh té ndm t (GDPY),
Lam phat nim t (INFt), Tong gia tri thuong mai so
v6i GDP nam t (TRADEY), Téc d6 tang truong luc
luong lao dong (Ht), Tong gia tri cong nghlep so voi
GDP nam t (INDt), Tc d6 ting tmong téng phucmg
tién thanh toan nam t (Mt), Vén dau tu truc tiép
nudc ngoai nam t (FDIt).

A; la ma tran hé s6 hoi quy bac (7x7),

Nguon: Tong cuc thong ké Viét Nam

Do gi6i han vé sb lieu nghién ciru tai Viét Nam,
trong nghién ctru ndy, ching t6i st dung d6 tré tdi
wu p =1 dé wéc lugng md hinh VAR ciing nhu mod
hinh LASSO va MLP.

Trong nghién ctru nay, cic tac gid du bao lam
phat va tang trudng kinh té Viét Nam nam 2021 theo
ca 3 mo6 hinh VAR, LASSO va MLP. Phuong phap
du bao tot nhat s& duge chon dua trén ba chi s6 1a
RMSE, MAPE va MSE:

2?1=1(3’i - 5}[ 2

RMSE = N

khoa hoc =
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N lyi — il
MAPE = —— Vi
N N
g = S0 = 90
N

trong do: y; 1a cac gi tri thuc té cta dau ra, §; 12
cac gia tri du bao thu dugc tir cic mo hinh VAR,
LASSO, va MLP.

3. Két qua nghién ciru

3.1. Két qua wéc lwong mé hinh VAR

Trudce khi uéc lugng mo hinh VAR, ching t6i
kiém dinh tinh dimg cua cac chudi thoi gian trong
mé hinh nghién ctru. Két qua duoc hién thi trong
bang dudi day:

Bang 3: Két qua kiém dinh tinh dirng

Bién | Thongkét | Bién | Thongkét
(p-value) (p-value)
FDI 0.7513 AFDI -3.7315
(0.9906) (0.0109)
GDP -3.8468 AGDP -5.3654
(0.0081) (0.0003)
H -3.1564 AH -4.2479
(0.0392) (0.0049)
IND -2.0729 AIND -4.2366
(0.2564) (0.0035)
INF -2.9632 AINF -5.8548
(0.0536) (0.0001)
M -4.4188 AM -6.5853
(0.0022) (0.0000)
TRADE -0.1748 ATRADE -6.1028
(0.9639) (0.0001)

Nguon: Két qua tinh todn cia tic gia

Két qua kiém dinh tinh dimg cho thiy hau hét
céc chudi thoi gian trong mé hinh nghién ctru khong
dimg & chudi gbc nhung lai ding & sai phan bac 1.
Do d6, sai phan bac 1 cua cac chudi thoi gian sé
duogc st dung dé u6e tinh mé hinh VAR.

Két qua kiém dinh tinh dimg cho thay cac chudi
thoi gian trong mo hinh nghién ctru déu dimg & sai
phan bac 1. Do dd, chung t6i st dung sai phan bac
nhét dé ude lugng md hinh VAR véi do tré ti uu 1a

1. Két qua u6c lugng md hinh VAR dugc trinh bay
trong bang 4:

3.2. Két qua wéc lwgng mé hinh LASSO.

Tiép theo, chung t6i thuc hién udc lwong mod
hinh LASSO véi bién phu thudc lan luot 1a ting
truong kinh té va lam phat. Hé s lambda trong cac
mé hinh duge lya chon biang phuong phap Cross-
Validation (CV). Két qua udc lugng dugc trinh bay
trong bang 5:

Bang 5 cho thay gia tri lambda dugc chon la
0.08687 voi sai s6 du doan trung binh CV Ia
1.02354. Ngoai ra, tai gia tri lamdba nay, c6 5
bién c6 hé s6 hdi quy cé gia tri khac 0. Céac bién
tuong ung la D(TRADE), D(H), D(IND),
D(FDI), D(M).

Bang 6 cho thay gia tri lambda dugc chon la
0.98038 véi sai s6 du doan trung binh CV la
34.16797. Ngoai ra, tai gia tri lamdba nay, c6 2 bién
¢6 hé s hdi quy co gia tri khac 0. Cac bién tuong
ung la D(H), D(GDP).

3.3. Két qua wéc lwong mé hinh MLP

Chung t6i thyc hién uwdc lugng moé hinh MLP
v6i cac bién dau ra lan luot 1a ting truong kinh té
va lam phat. M6 hinh MLP dugc chung t61 udc
luong v6i 3 16p bao gdm: 16p dau vao (cac bién doc
1ap trong mé hinh), 16p an va 16p dau ra (1an luot 1a
tang truong kinh té va lam phat). Vé mit 1y thuyét,
mo hinh MLP ¢6 1 16p dau vao, 1 16p dau ra va
nhiéu 16p an. Tuy nhién, 1y thuyét xap xi phd quat
goi ¥ ring mot mang MLP véi 1 16p an véi s6 neu-
ron phu hop c6 thé giai thich dwoc bét ky cu tric
dau vao - dau ra nao (Tambe va cong su, 1996).
Trong nghién ctru nay, dé thuan tién chang toi sir
dung 3 neuron trong 16p an. Két qua u6c lugng
dugc trinh bay trong hinh 2:

3.4. Két qud dw bdo ting truéng kinh 1é nam
2021 béing cic mé hinh

Két qua nghién ctru cho thdy du bao ting
truong kinh té bing mo hinh LASSO ¢6 muc do
chinh xac cao nhat. Cu thé, theo ca 3 chi sd
RMSE, MAPE va MSE, m6 hinh LASSO s€ cho
két qua dy doan chinh x4c cao hon so v&i mé hinh
VAR va MLP.

=
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Bang 4: Két qua woe lwong mé hinh VAR

D(FDI) D(GDP) D(H) D(ND) D(NF) D(TRADE) D(M)

D(FDI(-1))

D(GDP(-1))

D(H(-1))

D(IND(-1))

D(INF(-1))

D(TRADE(-1))

D(M(-1))

0.052904 -1.74E-10 -7.54E-13 -6.66E-11 1.44E-09 -2.02E-09 -5.20E-09
(0.25448) (1.9E-10) (1.9E-12) (2.5E-10) (1.1E-09) (1.6E-09) (2.5E-09)
[ 0.20789] [-0.91888][-0.39843][-0.27090] [ 1.31957] [-1.27420] [-2.07270]

-2.75E+08 0.260420 0.001818 -0.087113 0.825830 -0.637420 -4.903124
(5.0E+08) (0.36903) (0.00368) (0.47910) (2.12007) (3.07971) (4.88490)
[-0.55395] [ 0.70568] [ 0.49346] [-0.18183] [ 0.38953] [-0.20697] [-1.00373]

1.42E+10 5.435762 0.794292 -15.55002 -57.63301 -33.55718 -50.22842
(7.9E+09) (5.87484) (0.05865) (7.62706) (33.7505) (49.0275) (77.7653)
[ 1.79510] [ 0.92526] [ 13.5432] [-2.03880] [-1.70762] [-0.68446] [-0.64590]

1.87E+08 0.071538 -0.001056 -0.095331 -1.894747 -2.855632 -4.303367
(2.3E+08) (0.16793) (0.00168) (0.21802) (0.96475) (1.40144) (2.22290)
[ 0.83060] [ 0.42600] [-0.63014] [-0.43726] [-1.96398] [-2.03764] [-1.93593]

-81081685 0.006983 0.000608 0.081004 -0.762704 -1.080124 0.360751
(6.9E+07) (0.05165) (0.00052) (0.06706) (0.29675) (0.43107) (0.68375)
[-1.16890] [ 0.13519] [ 1.17955] [ 1.20792] [-2.57018] [-2.50566] [ 0.52761]

58022562 -0.025592 -0.000291 0.052261 0.194807 0.188160 0.374043
(5.2E+07) (0.03838) (0.00038) (0.04982) (0.22047) (0.32026) (0.50798)
[ 1.12591] [-0.66687] [-0.75950] [ 1.04896] [ 0.88362] [ 0.58753] [ 0.73634]

20072543 0.024188 0.000202 0.026056 -0.021061 0.244767 -0.433664
(2.0E+07) (0.01525) (0.00015) (0.01980) (0.08764) (0.12731) (0.20193)
[0.97985] [ 1.58562] [ 1.32605] [ 1.31565] [-0.24032] [ 1.92267] [-2.14763]

5.66E+08 0.354493 0.002669 -0.487675 -2.982052 5.371239 0.468620
(4.1E+08) (0.30679) (0.00306) (0.39829) (1.76247) (2.56024) (4.06094)
[ 1.37506] [ 1.15550] [ 0.87159] [-1.22443] [-1.69197] [ 2.09794] [ 0.11540]

R-squared

Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

0.409773 0.335334 0.966023 0.600332 0.513326 0.600452 0.562840
0.114660 0.003000 0.949035 0.400497 0.269989 0.400678 0.344260
2.15E+19 11.90765 0.001187 20.07000 393.0021 829.3035 2086.435
1.24E+09 0.922251 0.009207 1.197319 5.298262 7.696490 12.20783
1.388528 1.009028 56.86402 3.004148 2.109528 3.005657 2.574983
-486.8621 -24.46417 76.88702 -30.20667 -62.92714 -71.14163 -81.29051
44.98746 2.951288 -6.262456 3.473334 6.447922 7.194694 8.117319
45.38420 3.348031 -5.865713 3.870076 6.844665 7.591436 8.514062
6.32E+08 -0.051575 -0.019525 0.109751 -0.018805 5.474394 0.520352
1.32E+09 0.923637 0.040783 1.546373 6.201100 9.941745 15.07553

Nguon: Két qua tinh toan ciia tac gia
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Bang 5: Két qua wdc lwong mé hinh LASSO véi bién phu thudc tang trucng kinh té

No. of Out-of- CV mean

nonzero sample prediction

ID Description lambda coef. R-squared error

2 first lambda 3.270688 0 0.1019 1.064068
40 lambda before .0953423 5 -0.0605 1.024056

* 41 | selected lambda .0868723 5 -0.0599 1.02354
42 lambda after .0791548 5 -0.0601 1.023693
90 last lambda 0009101 6 -0.1813 1.14074

* lambda selected by cross-validation in final adaptive step.

Nguén.‘ Két qud tinh todn cua tdc gid

active

trade X

h X

ind X

fdi x

m X

_cons X

Legend:
b - base level

e - empty cell
o - omitted
x - estimated

Bang 6: Két qud wéc hieong mé hinh LASSO véi bién phu thude lam phat

No. of Out-of - CV mean active
nonzero sample prediction h .
1D Description lambda coef. R-squared error gdp x
_cons x
1 first lambda 1.713237 0 0.1892 35.24454 Legend:
6 lambda before 1.075962 2 -0.1541 34.20673 b - base level
* 7 | selected lambda .9803769 2 -0.1528 34.16797 e - empty cell
8 lambda after .893283 2 -0.1543 34.21272 © - omitted
76 last lambda  .0@15978 6 -0.2364  36.64582 x - estimted
* lambda selected by cross-validation.
Nguon: Két qua tinh todn cia tac gia
TRADE
H
IND
GDP
INF
EDI
M
Nguon: Két qua tinh todn cua tac gia
Hinh 2: Két qua woc lwong mé hinh MLP voi bién dau ra la tang truong kinh te
khoa hoc =
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FDI

GDP

TRADE

IND

Nguon: Két qua tinh todn cua tac gida

~ Hinh 3: Két qua wée lwong mé hinh MLP voi bién dau ra la lam phat

Bang 7: Ket qua tinh toan cac chi s6 RMSE,
MAPE va MSE cua cdc mé hinh

VAR LASSO MLP
RMSE | 0.006135 | 0.006053 | 0.02308
MAPE | 0.000737 | 0.000725 | 0.003436
MSE 0.003764 | 0.003664 | 0.053267

Nguon: Két qua tinh todn cia tac gia

5.00

4.00

3.00

2.00

1.00

0.00

6,68

5.98

5.42

2013 2014

2015

6.81

6.21

2016 2017

Nguon: Két qua tinh todn cua tdc gia
Hinh 4: Két qua dw bdo ting truéng kinh té nam 2021 bang cdc mé hinh VAR, LASSO, MLP

i EINH TE VA QUANL

Tiép theo, ching t6i thyc hién du bdo ting
truong kinh t& nim 2021 bing ca 3 mé hinh VAR,
LASSO va MLP. Két qua dy bao dugc trinh bay
trong hinh 4 bén dudi:

3.5. Két qui dw bdo lam phdt nam 2021 bang
cdc mo hinh

Két qua nghién ctru cho thay dyu bao lam phat
bang mé hinh VAR c¢6 mirc d6 chinh xdc cao nhit.
Cu thé, theo ca 3 chi s6 RMSE, MAPE va MSE, mb

7.08 7.02 7.07
6.32
5.70
e GDP VAR
e GDP_LASSO
2.91 GDP_MLP
2018 2019 2020 2021
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hinh VAR s& cho két qua dy doan chinh xac cao hon
so voi mo6 hinh LASSO va MLP.
Bang 8: Két qua tinh toan cac chi s0 RMSE,

MAPE va MSE cua cdac moé hinh

VAR LASSO MLP
RMSE | 0.015972 | 0.033199 | 0.019355
MAPE | 0.008482 | 0.019292 | 0.025004
MSE 0.02551 0.11022 | 0.037462

Nguon: Két qua tinh todn cia tac gia

Tiép theo, chiing t61 thuc hién du bao lam phat
nam 2021 bang ca 3 md hinh VAR, LASSO va MLP.
Két qua du bao duoc trinh bay trong hinh bén dudi:

7.00
6.59

6.00
5.00
4.00 4.08
3=52
3.00
2.67

2.00

1.00
0.63

0.00

2013 2014 2015 2016 2017

Nguon: Két qud tinh toan cuia tdc gia

2018

ta cac quan hé anh xa phi tuyén dugc phat trién dé
du bao hai bién sb nay. Bén canh do, cac mo hinh dyu
bao phd bién khac ciing dugce ching t6i wdc lugng
nhu md hinh VAR va mé hinh LASSO. Cac két qua
du bao cua cac md hinh sau d6 duoc so sanh véi
nhau dé tim ra mé hinh du béo t6t nhit. Két qua cho
thiy theo ca 3 chi s6 RMSE, MAPE va MSE, du bao
tang truong kinh t& bang moé hinh LASSO ¢ mirc
dd chinh x4c cao nhét trong khi du bao lam phat
bang mo hinh VAR ¢6 muc do chinh xac cao nhét.
Mic dit mé hinh no-ron MLP chua cho thay hiéu
qua du bao cao trong nghién ctru ndy nhung day van
la cong cu du bao cua tuong lai do mo ta dugc cac
quan hé phi tuyén giita cac bién s trong mé hinh va

5.00

435

3.06
2.80 /
231

——INF_VAR
=—INF_LASSO
INF MLP

3.54

2019 2020 2021

Hinh 5: Két qua dw bdo lam phat nam 2021 bang cic mé hinh VAR, LASSO, MLP

4. Két luan

Tang truong kinh té va lam phat 1a nhitng chi bao
co ban cua nén kinh té tai mdi qudc gia. Do do,
nhiéu nha phan tich, hoach dinh chinh sach va cac
co quan chinh phu ctia cac qudc gia da tham gia vao
vi€c phan tich thyc trang, cac yéu td tac dong va dac
biét hon 1a dy béo sy bién dong ctia hai chi sé nay.

Vi tinh chét bién dong va phi tuyén cua lam
phat va ting truong kinh té, trong bai bao nay, mo
hinh no-ron MLP nhu mdt cong cu hi€u qua dé mé

kha nang 1ap ban dd truc quan vé cac moi quan hé
phi tuyén nay. Bén canh d6, két qua dy bao bang mo
hinh no-ron MLP ¢6 thé duoc cai thién béng thuat
toan lan truyén ngugc. Mat khéc, két qua du bao
bang mé hinh no-ron MLP khéng cao trong nghién
clru nay ciing bit ngudn tir gidi han vé dir liéu dau
vao. Cac mo6 hinh mang noron nhén tao (Artificial
Neural Networks - ANNs) n6i chung va mé hinh no-
ron MLP noi riéng chi thyc sy hiéu qua khi dugc su
dung voi dit liéu 16n (Big Data). ¢

=
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Summary

Economic growth and inflation are two impor-
tant indicators for any economy in the world. Due to
the importance of these two variables to the econo-
my, forecasting economic growth and inflation
becomes an important issue and always receives the
attention of national governments. This paper aims
to compare the efficiency of forecasting economic
growth and inflation between current popular meth-
ods. Specifically, the economic growth and inflation
forecasting model was built and estimated through
three models: VAR, LASSO, MLP. With data col-
lected in 1996 - 2020, the research results show that
according to all three indicators RMSE, MAPE, and
MSE, forecasting economic growth by LASSO
model has the highest accuracy while forecasting
inflation by VAR model has the highest accuracy.
Although the MLP model has not shown high pre-
dictive efficiency in this study, it is still a predictor
of the future due to the description of nonlinear rela-
tionships between the variables in the model and the
visual mapping of these nonlinear relationships.
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