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CAC MO HINH MAY HOC PHU HOP CHO DU BAO
THU NGAN SACH NHA NUGC CUA VIET NAM

Ths. Ta Van Thang* - Ths. Phung Thi Khang Ninh** - Ta Thi Trang***

Bai bdao danh gia hiéu qua trng dung cac mé hinh hoc mdy trong dw bdao thu ngan sach nha nwéc (NSNN)
cta Viét Nam trén dir liéu giai doan 1991-2024, qua d6 khang dinh gia tri gia ting ré rét cia hoc mdy trong
viéc mé hinh héa cdc quan hé phi tuyén va phan (g linh hoat trréc cdc cu sdc chinh séch tai khéa. Két
qua thurc nghiém cho thay khéng ton tai “mét mé hinh tét cho moi khoan thu”, song céch tiép can theo danh
muc mé hinh téi wu héa riéng cho tirng khoan thu giip nang cao dé chinh xdc téng thé va giam sai s6 dw
bdo téng thu xubng chi con 1-2% méi ndm. Cau hinh khuyén nghij gém: RFcho céc sac thu néi djia quy mé
16n (PIT, VAT, EXT), ElasticNet cho cédc khoén thu cé cau tric gan tuyén tinh va di liéu han ché (CIT, EMT,
AID), XGBoost cho nhém thu chju bién déng theo chu ky bat déng san hodc cu séc chinh séach (LAND, LP),
va OLS cho cédc khoén thu 6n dinh, cé quan hé tuyén tinh ré (OIL, OTH). Trong giai doan t&i, nghién ctru dé
xudét trién khai mé hinh lai phan dw hai giai doan (two-stage residual modeling) dé két hop wu thé giai thich
cta mé hinh kinh té Iwrong va kha ndng hoc phi tuyén cia mé hinh mdy hoc, hwéng téi hé théng dw bdo tai
khéa chu déng, cap nhét theo thdi gian thuwe trong béi canh chuyén déi sé tai chinh céng.

» T khoa: dw bao thu NSNN; hoc may; random forest; XGBoost; ElasticNet; mé hinh lai .

1. B6i canh va yéu ciu d6i méi phwong phap

This study evaluates the performance of machine du bao
learning models in forecasting Vietnam’s state budget : . A1 £ .2 £ ~
revenue (SBR) using annual data from 1991-2024, Khic v6i cac nén kinh t€ phat trién co hé thong dir
highlighting the significant added value of machine liéu tai khoa tap trung, thong nhit va duoc chuan hoa
learning in capturing nonlinear relationships and cao, Viét Nam van dang trong giai doan dau cua qua
adapting to fiscal policy shocks. The empirical results trinh hién dai hoa hé thong thong ké va quan ly tai
reveal that there is no “one-size-fits-all” model for all chinh Cong CAu trac thu NSNN cua Viét Nam chiu
revenue categories; however, adopting a portfolio tac dong dong thoi cla cac thay ddi chinh sach ndi
approach with model optimization by revenue sinh, ¢ sc bén ngoai va sy chuyén doi manh mé cua
component substantially improves overall accuracy, kinh t&
reducing total forecast error to just 1-2% per year. The nén kinh te.
recommended configuration includes: Random Forest Trong hon ba thép ky qua, Viét Nam da trai qua
for major domestic tax revenues (PIT, VAT, and excise nhidu diém gdy chu tric trong chudi dit liéu thu
taxes), ElasticNet for revenue items with near-linear NSNN: (i) Thay d6i hé thong thué co ban: cac cai
structures and Imited data (11, EMT AID), XGBoost "1 cichI6n ve thué CIT va VAT (1997, 2008, 2014, 2020,
or revenues influenced by real estate cycles or policy np A < 1iA a0
shocks (LAND, LP), and OLS for stable, linearly 2025 ilALu’%‘f S0 S 8/2024/ QIE 15)da heAnntEC dé%‘;hl.r}h
related items (OIL, OTH). For future research, a two- ql‘lan QA giua t Be Vﬁ cac 1A’en Yl mo . u > Eleu
stage residual hybrid modeling framework is proposed dung, dau tu. Viéc giam thué suat CIT tir 25% xudng
to combine the interpretability of econometric models 20% va giam VAT tir 10% xuong 8% (2022 2026) tao
with the nonlinear learning capacity of machine ca sdc chinh sach 10 rét; (11) B0 sung céc nguon thu
learning algorithms paving the way for a real-time, méi: Ludt Thué Bao vé méi truong (2010, hiéu luc
adaptive fiscal forecasting system within Vietnam’s 201 2) cung voi viée chinh thire dua thu %6 s6 kién
digital public finance transformation. thiét, phi - 1¢ phl vién trg va dau khi vao NSNN, lam
« Key words: state budget revenue forecasting; thay do6i co cau va muc do bién dong Cua chudi thu;
machine learning; Random Forest; XGBoost; (iii) Ct sbc bén ngoai va hoi nhap qudc té: viée Viét
ElasticNet; hybrid modeling.

Yy Nam gia nhip WTO (2007), thyc thi ATIGA, CPTPP,
EVFTA va RCEP khi¢n cac khoan thu tir XNK gidm

Ngay nhan bai: 20/9/2025 manh va thé hién tinh chu ky, phi tuyén cao; (iv) Cu
Ngay gtvi phan bién: 21/10/2025 soc ndi sinh: dai dich COVID-19 (2020-2021) cung
Ngay duyét dang: 21/11/2025 chinh sach gian, hoan va giém thué lam dut g?iy chudi
DOI: https://doi.org/10.71374/jfarv.v25.i302.04 thu - dac biét & VAT, CIT va PIT; (v) Danh gia lai quy

md GDP (2018-2019) theo chuan SNA 2008 khién
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GDP danh nghia gia tang, pha v& tinh 6n dinh cta cac
quan hé kinh té.

Nhiing dic diém nay khién cac mo hinh truyén
théng nhu hdi quy tuyén tinh (OLS), hé phuong trinh
dong thoi (SUR) hay cdc md hinh chudi thoi gian
(ARIMA, VECM) tung itk vai tro trung tam trong dy
bao thu NSNN tré nén han ché: chung chi mo ta dugc
xu hudng trung binh nhung khéng phan tng nhanh
voi bién dong ngan han hay thay doi thé ché. Trong
bdi canh do, viéc tich hop cac md hinh hoc may trong
du bao thu NSNN Viét Nam 1a mdt bude chuyen tu
du bdo tinh sang hoach dinh tai khoa chu dong, giap
néng cao dg chinh xéc, kha nang thich img va ho trg
dleu hanh ngén sach theo thoi gian thye - phu hop voi
tién trinh chuyén doi s6 trong tai chinh cong hién nay.

2. Cac md hinh may hec tiém ning trong du
bao thu Ngén sach nha nuéc

Su phat trién ctia khoa hoc dir liéu va nang luc
tinh toan da mo ra kha nang ting dung mé hinh hoc
may (machine learning) trong linh vuc du béo tai
khoa. Khong chi dt‘rng & viéc thay thé cong cu, hoc
may cho phep mo hinh “hoc” tir dir li¢u - phat hién
tu dong cac mau an, xu hudng phi tuyén va tuong tac
da chiéu gitta cac yeu t6 kinh t€, chinh sach va hanh
vi thi truong MOt s6 mé hinh ¢6 tiém nang (mg dung
hiéu qua trong du bao thu NSNN c6 thé ké dén:

2.1. Nhém mé hinh cdy quyét dinh: Random
Forest va Extreme Gradient Boosting

Hai m6 hinh nay dugc xay dung trén nén ting cay
quyet dinh (decision tree) - mot thuat toan phan tach
dir liéu thanh cac nhanh nho dya trén gia tri cua bién
giai thich, nham t6i thiéu hoa sai s6 du bao trong timg
budc chia.

Mo hinh Random Forest (RF): 1a sy m¢ rong tryc
tiép cua cay quyét dinh, trong d6 hang tram hodc hang
nghin cy dugc huén luyén trén cac tap mau va tap
blen ngau nhién khac nhau, sau do két qua dy bdo
cudi cing duoc liy bang trung binh (hoac biéu quyét)
cua toan bg rung cdy. Co ché nay giup giam phuong
sai va han ché hién tuong qua khop - von thuong gap
trong cac mo hinh tuyen tinh hodc cay don. Moi cdy
chi hoc mét phan nho cau tric cua dir ligu, nén ton
hop ciia nhiéu cdy mang lai burc tranh 6 6n dinh hon vé
quan hé phi tuyén.

RF phu hop nhat v6i cac khoan thu c6 nhiéu yéu
t6 chi phdi, quan hé ph1 tuyen vira phai, va sy thay doi
chinh sach lap lai - vi dy thué thu nhap doanh nghiép,
thué VAT ndi dia, hodc thu xuat nhap khau.

Extreme Gradient Boosting (XGBoost): Trong
khi RFhoc song song bang cach trung binh nhiéu cay
doc lap, XGBoost lai hoc tuan tu (boostlng) nghla la
mdi cdy méi duoc xdy dung dé sira sai cho cay trudc

d6. Cu thé, XGBoost tdi uvu ham mat mat bang thuat
toan gradient descent, voi co ché trong sd giup cdy
sau tap trung” vao cac quan sat ma mo hinh trude dy
bao sai. Két qua la, XGBoost thuong dat do chinh xac
cao hon trong cac chudi dit liéu c6 tuong tac phtc tap
gitra nhiéu bién vi mé va chinh sach.

Mot cai tlen dang ké ctia XGBoost so véi md hinh
Boosting truyén thong 1a né tu dong dleu chinh dé
tranh qua khop, dong thoi t6i uu hoa toe do tinh toan
thong qua nén dir liéu va xtr Iy song song. Do do, mo6
hinh ¢6 thé huan luyén nhanh va hi¢u qua ngay ca khi
¢6 hang chyc bién dau vao va s6 quan sat dai.

Ut thé 16n nhat cia nhém md hinh cay quyet dinh
1a kha nang xu Iy dir li¢u phi tuyén, nhleu chiéu va co
bién dinh tinh, von la dac tru‘ng ctua h¢ thong thu Viét
Nam. RF cung cép du bio on dinh va d& kiém soat,
trong khi XGBoost mang lai d§ chinh xac cao hon
nh¢ hoc sau hon tur sai s6. Ngoai ra, hai m6 hinh nay
con cung cap chi s6 tam quan trong cua blen (feature
importance) - giup nhan dién cac yeu t6 vi mo hodc
chinh sach ¢6 dnh huéng 16n nhat dén timg khoan thu.

2.2. Nhom mé hinh dwa trén khodng cdch:
K-Nearest Neighbors (KNN)

Mo hinh K-Nearest Neighbors (KNN) 1a mét trong
nhiing thuat toan hoc may don gian nhung c6 tinh ting
dung cao trong du bao chudi thoi gian tai chinh - ngan
sach Nguyen tic hoat dong cta KNN ¢6 thé tom gon
la: “nam nay glong ndm ndo nhat trong qua khir”.
Nghla la, thay vi xay dyng mot ham héi quy ¢b dinh
gitra bién doc 1ap va bién phu thudc, KNN tim kiém
k quan sat trong qua khtr ¢6 dic diém gan nhat voi
nam can du bao, 101 lay trung binh ¢6 trong sb cua cac
quan sat d6 dé suy ra gia tri tuong lai.

Cu thé, voi mdi ndm t, mo hinh x4c dinh mot vector
ddc trung X = (GDP, C o L,...) gdm cac bién vi md
diu vao. Khi cin du bio gid tri thu ngan sach Y, thuét
toan sé tinh khoang cach Euclid (hoac Manhattan .)
gitra Xtva toan by cac vector trong tap dit li¢u qua khir.
Céc ndm c6 dac dlem gan nhét (vi du cing mic tang
GDP, ty gid va gia dau) dugc chon lam “hang xom gin
nhat” va dy béo Yt duoc tinh nhu trung binh c6 trong
s6 nghich dao véi khoang cach d6 theo cong thirc:

3. .ol
}’; _ i=1d(XtrXi)

t = k 1
i=14(Xe, X;)

Diém manh 16n nhat ctia KNN 1a khong can gia dinh
ham hoi quy, do do rét phit hop voi dir liéu ngan, khong
6n dinh hodc c6 méi quan hé phi tuyén nhung khé xac
dinh rd dang. M6 hinh nay cting tw dong thich ing véi
cdc bién mdi, vi du khi xudt hién ¢t soc chinh sach, chi
can bo sung dir liéu nam do6 vao tap huan luyén, KNN
s€ hoc lai ma khong phai udc lugng lai toan by ham.
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2.3. Nhom mé hinh mang no-ron nhdn tgo
(Neural Networks - ANN, MLP, LSTM, GRU)

Céc mo6 hinh mang no-ron nhan tao (Artificial
Neural Networks - ANN) la dai dién tiéu bi€u cho xu
hudng hoc sau (Deep Learning) trong kinh t€ luong
hién dai. ANN c6 kha nang xap xi cac ham phi tuyén
phtic tap ma khong can xac dinh truéc dang ham.
Nh¢ d6, nhom mo hinh nay déc bi€t phu hop dé mo
hinh héa cac chudi di liéu co cau trac dong, co do tré,
va chiu tdc dong phi tuyen manh.

Mot mang no-ron gom ba tang co ban: 16p dau vao
(input layer), cac 10p én (hidden layers), va 16p dau ra
(output layer). Mbi no-ron trong mang hoc cich bién
doi dir liéu thong qua cac trong s6 (weights) va ham kich
hoat (activation functions, thuong la ReLU, Sigmoid,
hoic Tanh), nhim gidm sai s6 dy bdo tong thé.

Mo hinh Multi-Layer Perceptron (MLP) - dang co
ban ctia ANN - hoc mdi quan hé phi tuyén tinh, trong
khi cac moé hinh mang no-ron hoi quy (Recurrent
Neural Networks - RNN) nhu LSTM (Long Short-
Term Memory) va GRU (Gated Recurrent Unit) lai
c6 kha nang “ghi nh¢” trang thai trude do, giap mo
hinh hoa cac chudi thoi gian ¢6 quan h¢ phu thuge
theo thoi gian (temporal dependence) - dieéu ma cac
md hinh nhu OLS hay RF khong thé nim bit.

2.4. M6 hinh lai ghép (Hybrid Models)

M hinh lai ghép (Hybrid Model) dugc phat trién
nham ket hop cac mo hinh thong ké kinh té lugng
truyen thong v61 mo hinh hoc mdy hién dai, tan dung
uu thé ciia ¢4 hai:

- M6 hinh truyén thong (OLS, ARIMA, VAR,
SUR) cung cap kha nang giai thich kinh t& hoc rd rang
va mo ta xu hudng tuyen tinh dai han.

- M6 hinh hoc may (RF, XGBoost, LSTM, GRU)
c6 kha nang bat cac quy ludt phi tuyén, tinh mua vy,
va hiéu tng tré chinh sich ma mé hinh tuyén tinh
thuong bo sot.

Cau tric phd bién ctia md hinh lai 1 tach chudi dir
liu du béo y, thanh hai phan:

y, = 9t(linear) + 9t(nonlinear ) te

Trong do:
9" duge wéc lwong bing mo hinh tuyén tinh (OLS, ARIMA ho i VAR) - mé ta xu
hudng va quan hé vi moé dai han;
plnontinear iy phén du dugc md hinh hoa b ing hoc méy (XGBoost, LSTM, ho & MLP),
nham “hoc” cac yeéu t6 phi tuyeén, nhiéu ngan han hoac cu soc chinh sach.
Céch tiép can ndy cd thé hinh dung nhu m6 hinh
hoa phén du hai glal doan: m6 hinh déu tién wdc
1uong phan c6 thé giai thich bang ly thuyet kinh te
con mo hinh thtr hai xir Iy phan phi tuyén va bién
dong kho du doan.

3. Két qua tng dung cac md hinh may hoc
trong du bao thu ngan sach nha nwérc

3.1. Thiét ké thye nghi¢m va tiéu chi danh gid

Nghién ctru thuc hién trén tap dir liéu theo nam
giai doan 1991-2024 vé6i 11 khoan thu chinh trong
co cau thu ngan sach. BO blen dAu vao gom 13 chi
tiéu vi mo chii chdt (GDP, dau tu, tiéu dung chinh
phu tiéu dung tu nhan, FDI, xuat khau, nhap khau, ty
gia, gia dau) cung cac bién tre va bién gia chinh sach
(COVID-19, cai cach CIT, cat giam VAT, v.v.).

Nghién ctru st dung chién luoc du bdo mo rong
timg budc, tirc 1a, mbi ndm trong giai doan nghién ciru
lan luot dong vai trd quan sat ngoai mau, dugc dy bao
b&i md hinh huan luyén trén toan b dir liu cua cac
nam trudc do6. Cac mo hinh s€ dugc so sanh, danh gia
dua trén cac thuée do RMSE, MAE va R?, m6 hinh t6t
nhét s& dugc lua chon wu tién RMSE nho nhét.

3.2. Két qud: mo hinh toi wu va dién gidi

Véi thué TNCN (PIT R), mé hinh RF ¢ RMSE
thap nhat va R? ~ 0,98. T4p bién quan trong gom céc
tré clia dau tu (IR lagl, I R lag2), GDP_R, IP_R
va P_oil cho thiy bién dong cua thu nhap chiu tac
dong tong hop ctia chu ky dau tr va ting truong,
trong khi gia dau déng vai tro bién dleu kién (phan
anh chu ky hang hoa/ty gia). RF xir Iy tot twong téc va
nhiéu, vurgt OLS 1o rét.

Véi thué TNDN (CIT R), mo hinh ElasticNet
co RMSE thap nhat va R = 0,95, tap bién quan
trong gom CG R, IG R, FDI R, céc tré va P_oil.
ElasticNet nhdn manh ciu phan tuyen tinh 6n dinh
gitra loi nhuan doanh nghiép va cau dau tu/cong.

Véi thué GTGT hang néi dia (VAT R), mé hinh tot
nhat la RF véi RMSE thap va R? ~ 0,96. Bién quan
trong gom I R _lag2, P oil lagl, COVID, céc chi tiéu
tiéu dung cho thay thué GTGT hang ndi dia chiu tac
dong 16n tir cac chinh sach ngan han, RF hoc ot cac
“diém gay” (nhu giai doan giam VAT 8%) ma khong
can quy dinh trudc dang ham.

Thué TTPB hang néi dia (EXT R), RF c6 RMSE
thdp nhdt va R? = 0,87, cac bién quan trong gom
M R lagl, IG R, cac dummy chinh sach (VAT cut,
CIT reform) va P_oil lag2. Khoan thu nay nhay voi
chu ky ti€u dung hang hoa chiu TTDB va do tré cau
nh@p khau; RF cén bang t6t gitra mirc do nhiéu va phi
tuyén nhe.

Thu ter dat dai (LAND R), XGBoost la mo hinh
cé RMSE thap nhdt va R? = 0,89. Céc bién quan
trong: CIT reform, GDP R, CP R, IG R... Di
lieu LAND R ¢6 ca soc 16n theo chu ky bat dong
san (2007-2011 bung nd; 2023-2024 dong bang).
XGBoost v6i boosting tuan ty mé hinh hoa tot cac

Tap chi nghién ciu Tai chinh ké toan



KINH TE, TAI CHINH Vi MO

(K 2 thang 12 (s6 302) - 2025 )

pha 1én/xudng, nhinh hon RF/OLS.
Bang: Cac md hinh tdi wu Iya chon cho tirng khoan

thu NSNN
G khoan“t hu thénh Ho md hinh RM,S E‘(nghln VAE (Mnghm y R-Square |C4c nhan t6 chinh (bién doc lap)
phén ty dong) dong)

GDP_R_lag2, X_R, VAT_cut, COVID,
Thu tir vién trg ElasticNet 3,1524 2,3482 0,0161 |P_oil_lagl, C_R_lag2, M_R, P_oil,

FDI_R_lagl, IG_R
Thué thu nhap doanh CG_R, IG_R, P_oil_lag1, FDI_R, P_oil,
nghiép (khong ké ElasticNet 10,6760 8,6191 0,9514  |FDI_R_lagl, P_oil_lag2, X _R_lag1,
dau thd) C_R_lag2, |_R_lagl
Thug XNK; thué TTDB, I_R_lagl, I_R, P_oil_lag2,

thu€ BVMT hang ElasticNet 7,6101 6,4650 0,5863 |CIT_reform, CG_R, GDP_R, CP_R,
nhip khiu C_R X R MR

Thu€ TTDB thu tir M_R_lag1, IG_R, VAT _cut, GDP_R,
hinghdasanxudt | RandomForest |  6,2493 4,9044 0,8681 |IP_R, COVID, GDP_R_lag1, |_R_lag2,
trong nwéc CIT_reform, P_oil_lag2

CIT_reform, GDP_R, CP_R, C_R,
IP_R, FDI_R, IG_R, CG_R, X_R,M_R
Cac khoan phiva CIT_reform, GDP_R, CP_R, C_R,

I phi XGBoost 338781 3,2557 0,9261 IP_R, FDI_R, 6_F, CG. R, ¥R, M_R
P_oil, I_R_lagl, P_oil_lag2,
P_oil_lagl, FDI_R_lag2, FDI_R _lagl,

Cickhoanthutirdst |  XGBoost | 146345 | 11,1848 | 08872

Thu tir dau tho oLs 10,8131 8,3254 0,8960 R lag2, CIT_reform, FOL_F,
X_R_lag2
IG_R, P_oil, FDI_R_lag2, FDI_R _lag1,

Thu néi dia khac oLS 193734 12,9745 0,9154  |I_R_lag2, COVID, CIT_reform, CP_R,
IRXR

Thué thu nhap 1_R_lag2, IR _lagd, P_oil, GDP_R,

cénhan RandomForest |  4,0875 28141 0,9809 P R, FDI R, CP R, C R, LR, X R

Thué gid tri gia tang P_oil, P_oil_lagl, |_R_lag2, I_R,

RandomForest | 14,5762 11,4380 0,5634

hang nhp khéu CG_R, P_R,CP_R, GDP_R, IG_R, X R

;2‘”’5 ﬁ;fl;::::t IR lag2, P_oil_lagd, COVID, | R,
ang RandomForest | 74339 | 58363 | 09646 IR lagl GDP R, CP_R,C_R,

kinh doanh trong

X_R, M_R

Thu tir phi va I¢ phi (LP_R), XGBoost ciing la mo
hinh tot nhat véi R? = 0,93. Chudi 6n dinh, nhung c6
tuong tac vai quy mo hoat dong kinh t€ va thé ché vé
phi. XGBoost giam thién I¢ch (bias) so voi RF trong
béi canh it nhiéu, cho RMSE thap nhét.

Thu tir dau thé (OIL_R), lai 6 mé hinh tot nht la
OLS voi R? = 0,90, RMSE thap nhat. BO bién: P oil,
cac tre P oil, I R, FDI tr&. Vi OIL R, quan hé | gan
tuyén tinh (theo log) gilta gia dau, san luvong/quy doi
va thu ngén sach khién OLS du manh, trong khi mo
hinh phi tuyén khong tao thém lgi ich rong.

Thu noi dia khac (OTH R), mé hinh duoc lua
chon la OLS voi R?= 0,92. B§ bién: IG_R,P_oil, FDI
tré, 1 R _lag2, COVID, CIT _reform cho thiy quan h¢
dang tuyén tinh nhu?ng bién quy md tong hop va yéu
t6 chinh sach 16n quyét dinh bién dong ctia chudi.

Thu tir hoat dong xudt nhdp khau (EMT R), lya
chon ElasticNet véi R? = 0,59. Bién then chdt: I R,
[ R lagl, P oil lag2, CG_R, GDP_R. Day 1a khoan
thu chiu tic dong ddng thoi ciia thu(mg mai, ty gid va
chinh sach; ElasticNet tn dung phéan tuyen tinh trong
khi diéu chudn han ché dao dong hé s.

Thué GTGT hang nhap khau  (VATM_R), RF co
R?=~ 0,56. Bién ndi bat: P oil, ¥ I R, IG R, IP__ R,
GDP_R. DuR? khong cao nhu nhom ndi dia, RF van
la mo hinh c6 d6 sai 1éch :[hap nhét nhd d6 bén vimg
trudc cac pha gidm thué¢ quan/hdi nhap (ATIGA,
CPTPP, EVFTA).

nudc

Thu vién tro (AID_R) mang tinh roi rac va chiu
di€u ti€t hanh chinh/quéc t€. Tat ca cdc md hinh déu
6 R? thap thdm chi hau hét c6 gié tri am. ElasticNet
c6 RMSE nho nhat trong nhom va R* ~0,02 do bao
toan su 6n dinh hé sb. Mic du, ElasticNet dugc chon
nhung khoan thu nay phu hop cho du bao bang diém
trung vi hon 1 bam sat bién dong.

Déi voi dy bao tong thu ngan sach, khi mdi khoan
thu duoc du béo theo mé hinh tbt nhit, téng thu ngan
sach (tong cua cac khoan thu thanh phan) c6: RMSE
= 36.33 nghin ty, MAE = 29.66 nghin ty, R*~ 0.976
50 v6i tong cau phan thyc. Sai s binh quan chi o mirc
vai chuc nghin ty, twong dwong c¢& 1-2% tong thu
trong nhimg nim gan day. Két qua nay cho thdy mo
hinh “lai” dugc xay dung du tt dé du bao thu NSNN
cta Viét Nam trong giai doan tdi.

4. Két luan va ham y chinh sach

Két qua nghién ctru cho thay khong ton tai “mot
md hinh t6i wu cho moi sic thué”, ma can danh muc
md hinh chuyén biét. C thé tmg dung:

- RE/XGB cho cic sic thu ndi dia quy mo 16n
(PIT, VAT, EXT);

- ElasticNet cho séc thu myén tinh hodc dir liéu it
(CIT, EMT, AID);,

- OLS cho thu dau thé va khoan thu khac 6n dinh.

Cau hinh nay tao nén tang cho hé thong du bao
NSNN cap nhét lién tuc, c6 kha nang canh bao sém
bién dong thu NSNN va mo6 phong tic dong chinh
sach. Tuy nhién, mot s6 khoan thu nhu AID_R c6
R? thap do ban chit hanh chinh va roi rac; can dic
ta thém bién thé ché hodc tin hiu lich phat hanh -
giai ngan ODA. Nhom EMT R/VATM R chiu anh
huong manh tir lich trinh cat giam thué quan va bién
dong logistics; nén ting bién thuong mai theo nganh
va chi s0 chi phi van tai. Trong giai doan t6i, c6 thé
thir nghiém mo hinh hai giai doan dua trén phan du
(two-stage residual modeling), két hop mo hinh tuyén
tinh va phi tuyén dé tiép tuc giam sai so.

Tong thé, viée img dung hoc may trong du bao thu
NSNN da ching minh gia tri vugt troi: cai thién do
chinh xac, tang tinh thich tmg va tao tién d& cho quan
tri tai khoa chu dong trong ky nguyén dir li¢u lon va
chuyén ddi s tai chinh cong.
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