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TOMTAT

Bai bédo nghién ctiu mdc do tac dong cta lam phat dén hanh vi tiéu dung cla ngudi dan qua viéc ting dung phan tich méi quan hé giita lam phat va hanh vi
tiéu dung cia nqudi dan, tir d6 st dung md hinh Random Forest d€ danh gid téc dong cia CPI 1én chi tiéu trung binh hang nam va xac dinh nhém chiu anh hudng
6 nhat tir CP1. K&t qua cho thdy nhom thu nhap thap 6 ndng thon (Group 1) I ddi tugng dé ton thuong nhat do phu thudc vao hang héa thiét yéu, kha nang da
dang héa chi tiéu thap, va thi trung kém canh tranh. Trong khi dd, nhém thu nhap cao & thanh thi (Group 5) chiu tac dong tuang doi lén do co cau tiéu dung da
dang, chi phi sinh hoat cao va hiéu ting lam phat ky vong. Ngoai ra, nghién ctiu st dung mé hinh ARIMA dé du bao CPI ndm 2025, dua trén di liéu CPI tir 2015 -
2024, két qua gitp hi€u tac dong ca lam phat va dong thoi du bao xu hudng ting nhe ctia CPI, phit hap véi béi canh kinh t€ hién tai.

Tir khéa: Md hinh hoc mdy; lam phdt; nhém ngudi tiéu ding.

ABSTRACT

The paper studies the impact of inflation on people's consumption behavior by applying the analysis of the relationship between inflation and people's
consumption behavior, thereby using the Random Forest model to assess the impact of CPl on average annual expenditure, and identify the group most affected
by CP1. The results show that the low-income group in rural areas (Group 1) is the most vulnerable due to dependence on essential goods, low ability to diversify
expenditure, and less competitive market. Meanwhile, the high-income group in urban areas (Group 5) is relatively affected due to diverse consumption
structure, high cost of living, and expected inflation effect. In addition, the study uses the ARIMA model to forecast CPl in 2025, based on CPI data from 2015 -
2024, the results help understand the impact of inflation and at the same time forecast a slight upward trend of CPI, in line with the current economic context.

Keywords: Machine learning model; inflation; consumer groups.
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1. GIGI THIEU

Trong béi canh kinh té toan cau da hung chiu nhiéu
bién déng bai dai dich, xung dét dia chinh tri va nhiing
thay déi trong chudi cung Uing, lam phat da va dang néi
lén nhu moét van dé kinh té vi mé quan trong, tac déng
truc tiép dén doi séng ngudi dan va hanh vi tiéu duing clia
ho. Tai Viét Nam, nhitng nam gan day chuing kién nhiing
dot bién dong gia ca hang hoa, thuc pham, nang lugng
gay anh huéng khéng nhé dén thu nhap thuc té va quyét
dinh chi tiéu cda nguci dan, dac biét la nhom thu nhap
thap va trung binh. Vi vdy, ch6ng lam phat cling la nhiém
vu thudng truc clia cac quéc gia.

Lam phat cao da co tac ddéng dén nhiéu mat ctia ddi
song kinh té - xa hoi, lam dao 16n cudc s6ng ctia dan chung.
Theo mot nghién ctu ctia ba Mai Thi Thanh Xuan, Khoa
Kinh t& Chinh tri, Trudng Dai hoc Kinh t&, Pai hoc Qudc gia
Ha Noi [1], lam phat cao sé c6 anh hudng truc tiép dén
nhém d6i tugng c6 thu nhap thap nhat la nhiing ngudi
song chu yéu dua vao tién luong nhu cong nhan, vién
chuc, ngudi vé huu, ngudi hudng trg cap xa hoi khac, néng
dan va nhiing ngugi kinh doanh nhé |&. Vi vay, viéc xac
dinh muic d6 tac dong cta lam phat [én nén kinh té noi
chung va lén tung nhém ngudi tiéu dung (xac dinh dua
vao thu nhap) néi riéng la viéc lam rat quan trong trong
qua trinh gidm bét gadnh ndng lam phét cho ngudi c6 thu
nhap thap va cai thién muic séng clia nguai dan Viét Nam.

Trong khuén khé nghién ctu nay, nhém tac gia iing
dung mé hinh Random Forest nham xac dinh va phan
tich muc dé tac dong cta lam phat thong qua chi sé gia
tiéu dung CPI dén 5 nhém ngudi tiéu dung tai 2 khu vuc
Néng thén va Thanh thi & Viét Nam, dong thai xac dinh
nhom thu nhap nao bi anh hudng nhiéu nhat bai lam
phat va su khac biét gitta cac khu vuc. Ngoai ra, nghién
ctru con ting dung mo hinh chudi thai gian ARIMA trong
du bao chi s6 gia tiéu dung CPI trong 12 thang cia ndm
2025. K&t qua nghién ctru hudng i cung cap co sé di
liéu va cong cu hd trg qua trinh ra quyét dinh cho céac co
quan quén ly, doanh nghiép va té chuc cé lién quan trong
b6i canh kinh té nhiéu bién dong.

2. PHUONG PHAP NGHIEN CUU
2.1. M6 hinh nghién ctiu

DPé xac dinh muc d6 cta lam phat trén nhom ngudi
tiéu dung, nghién ctu st dung cdc md hinh hoc may va
phuong phap trién khai, tdp trung vao hai mé hinh néi
bat: ARIMA va Random Forest.

M6 hinh ARIMA

M6 hinh ARIMA (Autoregressive Integrated Moving
Average) la mét trong nhiing cong cu phd bién nhat
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trong phan tich chudi thai gian, dugc phat trién bdi Box
va Jenkins [2]. M6 hinh ARIMA dugc st dung dé mé hinh
héa va du bao cac hién tugng kinh té c6 tinh lién tuc theo
thai gian nhu lam phat, GDP, ty gia, hay chi sé gia tiéu
dung (CPI). Mé hinh ARIMA két hgp ba thanh phan chinh
dé mo ta va du béo cac chubi thai gian. M6 hinh ARIMA
dugc ky hiéu la ARIMA(p,d,q) [3], trong d6: p: bac cda
phan tu héi quy (AR), d: bac ctia sai phan dé lam cho chubi
dung (1), g: bac cia phan trung binh trugt (MA).

M6 hinh ARIMA 1a mét trong nhiing mé hinh phd bién
trong phan tich chudi thai gian, dugc st dung dé du bao
céc chi sé kinh té theo xu hudng qua khu. Trong nghién
ctiu nay, mé hinh ARIMA tu déng dugc dp dung dé du bao
chi sé gia tiéu dung (CPI) mét chi s6 quan trong phan anh
muc d6 lam phat. M6 hinh ARIMA dugc lua chon vi kha
nang tu déng diéu chinh cac tham s6 téi uu (p, d, q) ma
khéng can can thiép tha cong. Cu thé, mé hinh nay s
dung théng tin ti cac chuéi thai gian trudc d6 dé du bao
gia tri clia CPI trong tuong lai, tir d6 cung cap céc du béao
vé xu hudng lam phat. ARIMA la lua chon thich hgp khi
chubi dirliéu c6 tinh diing va khéng cé xu hudng thay déi
dot ngot

Chubi thai gian ARIMA(p,d,q) la chuéi thai gian trung
binh truot két hgp vai tu héi quy, véi p biéu thi bac tu héi
quy, d biéu thi s lan chubi thai gian dugc tinh sai phan
cho dén khi cé tinh diing va q la bac trung binh trugt. M6
hinh ARIMA(p,d,q) tong quat sé cé dang nhu sau:

Yi=c+d1Yer + Yo+t dpYipt € m

- Y la gia tri chudi thoi gian tai thai diém t.

- c:lahdng sé.

- ¢i: la cac hé so tu hoi quy.

- &: 1a sai s6 ngdu nhién (nhiéu trdng) tai thai diém t.

Box - Jenkin dé xuat sir dung mé hinh ARIMA dé du
bdo chudi thai gian diing, gém 4 budc ca ban: nhan dang
mo hinh th nghiém, udc lugng, kiém dinh bang chan
dodn va du bao [4].

M6 hinh Random Forest

Random Forest la mét thuat todn hoc mdy thudc
nhom hoc cé gidm sat (supervised learning), dua trén ky
thuat ensemble learning (hoc t6 hop), két hop nhiéu mé
hinh con dé cai thién d6 chinh xac va dé én dinh. Random
Forest xay dung nhiéu cay quyét dinh (decision trees) trén
cac tap con ngdu nhién cda di liéu huan luyén va téng
hap két qua du doan tir cac cay d6 thédng qua biéu quyét
da sé (v&i bai toan phan loai) hodc trung binh (vai bai toan
hoi quy). Viéc str dung nhiéu cay cung ltc khéng chi tang
hiéu suat ma con lam gidm rui ro overfitting - mot van dé
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phd bién khi st dung mé hinh cay don lé. Thuat toan
Random Forest dugc dé xuat bai Leo Breiman vao ndm
2001 [5] va ké tir d6 trg thanh mét trong nhiing thuat
toan manh mé va phé bién nhat trong hoc may, dugc ap
dung réng rai trong nhiéu linh vuc nhu tai chinh, y té,
marketing, va khoa hoc dr liéu. M6 hinh nay s dung ky
thuat dong goi (bagging) [6] cho phép Iua chon moét
nhom nho cac thudc tinh tai méi nat (node) ctia cay phan
I6p dé phan chia thanh cac muic tiép theo.

Quy trinh xay dung va dy dodn clla Random Forest
bao gém:

- Tao cdc tdp con: Tu tap di liéu gdc, tao ra n tap con
ngau nhién bang phuong phap ldy mau c6 hoan lai
(bootstrap sampling).

- Hudn luyén tung cdy: Trén moi tap con dir liéu nay,
mot cay quyét dinh dugc huan luyén. Trong qua trinh
huan luyén tiing cdy, tai méi nat chia, chi mot tap con
ngau nhién cac dic trung dugc lua chon dé tim diém chia
tét nhat.

- Téng hap du dodn: DGi véi bai toan phan loai, khi du
doan cho mét quan sat mdi, tat ca cac cay trong riing sé
dua ramot "phiéu bau" cho mét 16p nhat dinh. Két qua cudi
cung a I6p nhan dugc biéu quyét da sé (majority voting).
Da6i véi bai toan hoi quy, mbi cdy sé dua ra moét gia tri du
doan. Random Forest sé tinh gid tri trung binh cua tat ca
cac du doan nay dé dua ra két qua cudi cuing.

Uu diém cGla m6 hinh Random Forest la kha nang xu ly
dugc cac gia tri ngoai lai va cac nhiéu [7]. Ngoai phan 16p
hay du bao, riing ngau nhién c6 thé dugc xac dinh dugc
tam quan trong cla cac bién trong mé hinh. Diéu nay
giup dua ra cac yéu té quyét dinh trong viéc phan I6p hay
du bao [8].

2.2, Ditliéu nghién citu

Trong nghién cliu nay, dé khao sat muc séng cla
nguai dan song tai ndéng thén va thanh thi, nhom tac gia
tién hanh 13y dir liéu tirnam 2015 dén nam 2024 ctia Téng
cuc Théng ké (bang 1).

Bang 1. Khao st miic song clia nguoi dan tai néng thon va thanh thi giai
doan 2015 - 2024

Year Region CPI Group | Income | Spending
2015 | Countryside | 0,63 1 649,6 564,9
2016 | Countryside | 2,66 1 696 659,8
2017 | Countryside | 3,53 1 7674 667,3
2018 | Countryside | 3,54 1 819,4 770,6
2029 | Countryside | 2,79 1 915,9 796,4
2020 | Countryside | 3,23 1 950,8 826,8
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2021 | Countryside | 1,84 1 1075,5 935,2
2022 | Countryside | 3,15 1 1081,1 940

2023 | Countryside | 3,25 1 12979 1128,6
2024 | Countryside | 3,63 1 1405,1 1221,8
2015 City 0,63 1 14571 1267

2016 City 2,66 1 1544,2 13524
2017 City 3,53 1 1669,8 1452

2018 City 3,54 1 1946,5 1651,1
2029 City 2,79 1 2071,8 1801,6
2020 City 3,23 1 2119,2 1842,8
2021 City 1,84 1 2408,9 2094,7
2022 City 3,15 1 2358,9 2051

2023 City 3,25 1 2415,7 2100,6
2024 City 3,63 1 2596,6 22579

(Ngudn: Téng cuc Thong ké)
Dt liéu dugc thu thap gom cac bién & bang 2.
Bang 2. M4 t di liéu nghién cu

Chi tiéu Y nghia Kiéu dir liéu
Year Nam (10 ndm tinh tir2015-2024) | S& nguyén (int)
Region | Ving mién Chudi (string),
- Countryside: Nong thon dang phan loai
- City: Thanh thi (categorical
Pl Ty 1€ lam phét (Thé hién qua chisd | S6 thuc (float)
CP)
Group 5nhém thu nhép tirthap dén cao S0 nguyén (int)
Income | Thunhap (Bon vi: Nghin dong) 56 thuc (float)
Spending | Chi tiéu (Don vi: Nghin ddng) S0 thuc (float)

(Ngudn: Téng cuc Thong ké)
Tap ditliéu c6 100 quan sat, mdi quan sat dai dién cho
moét nam, khu vuc, va nhém thu nhap. D{ liéu thu thap &
2 khu vuc: "Néng thén" (50 quan sat), "Thanh thi" (50 quan
sat), trong d6 c6 5 nhém thu nhap, méi nhém c6 20 quan
sat. Ngoai ra, nghién ctu st dung dir liéu chi s6 gia tiéu
dung (CPI) cia Viét Nam trong giai doan 10 nam ké tu
nam 2015 dén hét nam 2024. D liéu dugc thu thap gém
2 bién |a bién thdi gian (Date) trong 10 nam ké tu thang
01/2015 dén hét thang 12/2024 (120 quan sat) tao diéu
kién cho viéc phan tich xu hudng bién déng va tac déng
theo thai gian. Dir liéu dugc phan tich dé danh gia tac
déng cia lam phat “CPI” dén muic chi tiéu “Spending” ctia
cac ho gia dinh tai khu vuc néng thén va thanh thi, dong
thoi dé kiém tra su khac biét trong hanh vi chi tiéu gilta
cac nhém thu nhap (Group).
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Bang 3. Dit liéu CPI cta Viét Nam giai doan 2015 - 2024

gia xang dau, luong thuc),

Date | 01/2015 | 02/2015 | 03/2015 | 04/2015 | 05/2015 | 06/2015| 07/2015 | 0872015 | 09/2015] 1072015 ] 1172015 | 1272015 chinh sach diéu hanh gié
2 , o , ,., o
CPL| 099 | 09995| L00is| 10014[ 1.0016] 10035| 1.0013[ 0.9993] 09979] 1.0011] 1.0007] 10002] trong nudc hodc cac yéu té
Date | 01/2016 | 02/2016 | 03/2016 | 04/2016 | 05/2016 | 06/2016| 07/2016 | 08/2016 | 09/2016 | 10/2016 | 11/2016 | 12/2016 ) S
CPIL 1| 10042| 10057| 10033| 10054| 10046] 10013| 1001| 10054] 10083 10048| 10023 kinh té qudc té. TU nhiing
Date | 01/2017 | 0272017 | 03/2017 | 04/2017 | 05/2017 | 06/2017 | 07/2017 | 08/2017 | 09/2017 | 10/2017 | 11/2017 | 12/2017 b b A L2 L& A
CPI| 1.0046| 1.0023| 1.0021 1 099a7| 09983 10011 1.0092] 1.0059| Loodl| 1o013| 1oopi| duansattren, co thé kétluan
Date | 01/2018 | 02/2018 | 03/2018 | 04/2018 | 05/2018 | 06/2018 | 07/2018 | 08/2018 | 09/2018 10/2018 | 11/2018 | 12/2018| rang CPI trong giai doan nay
CPI| 1.0051| 1.0073| 09973| 1.0008| 1.0055| 10061| 05991| 1.0045| 1.0059| 1.0033| 05971| 09973 hin ch duv ti &n dinh
Date | 01/2019 | 02/2019 | 03/2019 | 04/2019 | 05/2015 | 06/2019 | 07/2019 | 08/2019 | 0972019 | 1072019 | 112019 | 1272012 | NNIN C€hung duy tri on dinn,
CPL| 1001] 1.008[ 05979 1.0031] 1.0049| 09991| 1.0018| 1.0028| 1.0032] 1.0059] 1.009| 1014]| song van chiutac déng dang
Date | 01/2020 | 02/2020 | 03/2020 | 04/2020 | 05/2020 | 06/2020| 07/2020 | 08/2020 | 09/2020| 1072020 | 11/2020 | 12/2020 o e v
CPI| 10123| 09983| 09928 09846| 09997| 10066] Lo004| 1.0007| 10012 1.0009| o0s99s| 1oo1| K& tU cac cu soc kinh té I6n,
Date | 01/2021 | 02/2021 | 03/2021 04/2021 | 05/2021 | 06/2021 | 07/2021 | 08/2021 | 09/2021 ] 10/2021 | 1172021 | 1272021 F5¢ biét |a dai dich COVID-
CPI| 1.0006| 10152| 09973| 09996| 1.0016| 10019| 10062 1.0025| 09938| 0998| 1.0032| 09982 i A .
Date| 01/2022 | 02/2022 | 03/2022 | 04/2022 | 05/2022 | 06/2022 | 07/2022 | 08/2022 | 0972022 1072022 | 1172022 | 1272022z | 19. Cac dao dong ngdn han
CPI| 10019 101| 1007| 10018| 10038| 10065| 1.004 1] _1o04] 10015 1.0039| 09995] 3 tinh chu ky cda dif liéu goi
Date | 01/2023 | 02/2023 | 03/2023 | 04/2023 | 05/2023 | 06/2023 | 07/2023 | 08/2023 | 09/2023 | 10/2023 | 11/2023 | 12/2023 | ; 7 RS
CPI| 1.0052| 10045| 05977 09966| 1.0001| 10027| 10045| 10088| 1.0108| 1.0008| 10025| 10012 Yrangcacmo hinhdubdoco
Date | 01/2024 | 02/2024 | 03/2024 | 04/2024 | 05/2024 | 06/2024 | 07/2024 | 08/2024 | 09/2024 | 10/2024 | 11/2024 | 12/2024 2 x < Se N L
CPI| 1.0031| 10104| 09977| 1.0007| 1.0005| 10017| 10048 1| 10029 1.0033| 1.0013| 1.0029 khd ndng nam bat yéu to

(Ngudn: Téng cuc Théng ké)
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. K&t qua mé hinh ARIMA du bao CPI
Nhom tac gia tién hanh truc quan hoéa dit liéu nham
phan tich xu hudng téng thé chi s6 CPI va thu duoc két
qua nhu hinh 1.

CPI Time Series
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Hinh 1. Xu huéng tong thé chi s6 CPI giai doan 2015 - 2024

Bi€u do6 chudi thai gian cda chi s6 gia tiéu dung (CPI)
giai doan 2015 - 2024 cho thay, CPl dao dong quanh méc
100, phan anh muc gia tiéu dung tuong dsi én dinh trong
dai han. Tuy nhién, biéu d6 khong cho thady xu huéng
tdng hodc giam ro rét trong dai han ma chi yéu thé hién
cac dao dong ngén han. Dang chu y, vao dau nam 2020,
CPI ghi nhan mét su sut giam manh xuéng gan muc
98,5%, giai doan nay cling trung vdi giai doan bung phat
dai dich COVID-19, khi cac hoat dong tiéu dung, san xuat
va luu théng hang héa bi gidn doan nghiém trong. Ngay
sau do, tir cuéi nam 2020 dén dau nam 2021, CPI bat tang
tr& lai nhanh choéng, dat dinh trén 101,5%, phan anh qua
trinh phuc héi kinh té va nhu cau tiéu dung tang manh
sau cac dot gian cach. Trong giai doan 2022 - 2024, biéu
dé tiép tuc cho thay cac dao dong cé tinh chu ky véi cac
dinh va day xen k&, cho thay su bat 6n ngén han vé gia ca
c6 thé bat nguén tur cac bién déng vé nguén cung (nhu

2015 2016 2017 2018 2019 2024
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mua vu nhu SARIMA ¢6 thé
phu hgp hon trong viéc du bao chi sé CPI.

- Phan tich xu huéng mua vu cta CPI
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Hinh 2. Xu hudng mua vu cia CPI giai doan 2015 - 2024

Két qua xu huéng mua vu ctia CPI tir nam 2015 dén
2024 cho thay cau tric chubi thoi gian bao gobm ba thanh
phan chinh: xu huéng (trend), mua vu (seasonal), va phan
du (residual). Thanh phan xu hudng cho thay chi sé CPI
nhin chung duy tri 6n dinh trong dai han, véi muc tang
nhe giai doan 2015 - 2018, sau d6 dao déng quanh méc
100,3 dén 100,5 trong suét thai gian con lai. Thanh phan
mua vu biéu hién ré rét cac chu ky 1ap lai hang nam vai
bién dé khoang +0,25, phan anh dac diém tiéu dung theo
mua, chang han nhu dip Tét va cac ky cao diém tiéu dung
trong nam. Cubi cung, phan du dao doéng quanh gia tri
trung binh bang 0 va khéng cho thay cau tric ro rét, ngoai
trir mot s& diém ngoai lé trong thai ky khing hoang, cho
thay qua trinh tach xu huéng va mua vy da dugc thuc
hién hiéu qua. Két qua nay cho thay dirliéu CPI cé dac tinh
muUa vu manh mé va xu hudng tuong déi 6n dinh.

- Két quad kiém dinh ACF va PACF

Biéu d6 ACF (Autocorrelation Function) va PACF
(Partial Autocorrelation Function) ctia chuéi di liéu CPI
sau khi loai bd xu hudng va mua vu cung cap théng tin

2016 2017 2018 2019 2020 2021 2022 2023 2024
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quan trong cho viéc xac dinh cau trdc mé hinh ARIMA.
Bi€u d6 ACF cho thay hé s6 tu tuang quan gidm dan mét
cach cham rai va dao déng quanh muc 0, véi mét sé gia
tri tai cdc do tré 1, 2, 5 va 13 vuot khoi khoang tin cay 95%,
cho thay chudi van con phan ty tuong quan dang ké tai
mot vai dé tré. Trong khi d6, biéu dé PACF thé hién su suy
giam dét ngdt sau do tré 1 va 2, vai cac gia tri dang ke tai
cac do tré 1, 2, 13, 14 va 25, diéu nay goi y chudi c6 thé
dugc mo hinh héa t6t véi mét phan AR & bac thap. Ngoai
ra, do chudi CPI ban dau c6 yéu t6 mua vu ro rét nhu da
phan tich trudc d6, mé hinh SARIMA c6 thé phu hgp hon
VvGi s = 12 dé€ phan anh chu ky mua vu hang nam.
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Hinh 3. K&t qua kiém dinh ACF va PACF di liéu CPI
- Két qud mé hinh SARIMA

Best model: ARIMA(2,8,1)(,1,2)[12]
Total fit time: 73.982 seconds
SARTMAX Results

Dep. Variable: ¥  MNo. Observations: 128

Model: saRIMAX(2, B, 1)x{8, 1, [1, 2], 12} Leg Likelihood -56.877

pate: Thu, 22 May 2825 AIC 124,155

Time: 14:@2:38  BIC 148,247

Sample: ©1-21-2015  HQIC 130.688
- 12-81-2824

Covariance Type: opg

coef std err
ar.L1 1.1958 @.119
ar.L2 -B.4436 @.871 -6.354 @.808 -8.587 -8.318
ma.Ll -B.5698 @.126 -6.889 8.002 -1.117 -B.622
ma.s.L12 -8.5727 @.173 -5.688 @.808 -1.3132 -8.633
ma.s.L24 @.1853 @.117 @.986 8.365 -2.123 @.335
sigmaz 8.1393 @.923 . @.808 B.894 8,124

B.854
Ljung-Box {L1) (Q): 9.88 Jarque-Bera (JB): 2.85
Prob(Q): 1.e8  Prob{iB): e.24
Heteroskedasticity (H): B.82  Skew: -a.38
Prob(H) (two-sided): 8.62  Kurtosis: 3.53

Hinh 4. M hinh SARIMA

Két qud (hinh 4) thé hién diu ra t& moé hinh
SARIMA(2,0,1)(0,1,2) [12]. Bay la md hinh dugc lua chon
t6i uu véi tiéu chi AIC = 124,155, BIC = 140,247 va
HQIC = 130,680. Nhiing chi s6 nay tuong d6i thap, hamy
mo hinh cé d6 phl hgp t6t so véi cdc mo hinh thay thé.
M6 hinh bao gobm 2 bac AR (AR.L1 va AR.L2), 1 bac MA
(MA.L1), va phan muavula (0,1,2)[12], trong d6 c6 2 hé s6
MA mua vu tai do tré 12 va 24 (ma.S.L12 va ma.S.L24).

Phan kiém dinh chdn doan mé hinh cho thdy khéng
c6 dau hiéu vi pham gié dinh. Kiém dinh Ljung-Box (Q) véi
p-value = 1,00 chi ra rang phan du khéng c6 tu tuong
quan, ttic 1a mé hinh da xur ly tét cdu trac chuéi. Kiém dinh
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Heteroskedasticity (H) véi p-value = 0,62 cho thay khong
c6 hién tuong phuang sai sai s6 thay déi. Ngoai ra, kiém
dinh Jarque-Bera (p = 0,24) chi ra rang phan du gan nhu
tuan theo phan phdi chuan, véi dé léch Skew = -0,30 va
dd nhon Kurtosis = 3,53 ndam gan muc ky vong clia phan
phdi chudn (Skew = 0, Kurtosis = 3). Nhu vay, mé hinh
SARIMA(2,0,1)(0,1,2) )[12] khéng nhiting phti hop vé mat
thong ké ma con théa man céc giad dinh quan trong vé
phan du, la mét céng cu du bao hiéu qua cho chudi di
liéu CPI c6 yéu t6 mua vu.

Standardized residual

2016 2017 2018 2019 2020 2021 2022 2023 2024
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Histogram plus estimated density
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Hinh 5. Bi€u d6 chan doan phan du

Céc bi€u d6 chdn doan phan du cho thdy mé hinh
SARIMA dugc xay dung la phu hgp va dang tin cay (hinh
5). Biéu d6 phan du chudn héa (Standardized Residual)
cho thdy phan du dao déng ngau nhién quanh gia tri
trung binh bang 0, khéng xuat hién xu hudng hay chu
ky ro rét, ching to khong cé cau tric chua duge mé hinh
hoéa trong dt liéu. Biéu d6 histogram két hop vai dudng
mat d6 udc lugng (KDE) va phan phéi chudn chuén héa
(N(0,1)) cho thdy phan du phan bé gan giéng phan phoi
chuén, chi c6 sai léch nhe & hai dudi. Q-Q Plot cling xac
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nhan diéu nay khi hdu hét cac diém nam gan dudng
chéo, ngoai trir mot s diém & hai dau. Cudi cung, biéu
dé tuong quan tu dong phan du (Correlogram) cho thay
cac hé sé tuong quan déu nam trong khoang tin cdy
95%, cho thay phan du khong con tu tuong quan dang
ké. Tdng thé, cac két qua nay cho thady mo hinh SARIMA
da loai bo dugc hau hét cau trac phu thudc trong chudi
thai gian géc, phan du dat dugc cac gia dinh can thiét,
va do d6, mé hinh hoan toan c6 thé sit dung dé du bao
trong tuang lai.
- Két qua thu'c té va du bdo CPI

CPI Forecast with Auto SARIMA

— Actual CPI
—— Forecast CPI

&

101.5 4

101.0 4

100.5 4

100.0 4

CcPI

2016 2018 2020 2022 2024 2026
Date

Hinh 6. CPI thuc té va du bdo

Bi€u dé hinh 6 thé hién két qua du bédo chi sé gia tiéu
dung (CPI) bang mé hinh SARIMA, trong dé dudng mau
xanh biéu dién gia tri CPI thuc té t& ndm 2015 dén nam
2024, con dudng mau dé thé hién gia tri CPI du bao cho
nam 2025. Quan sat cho thdy mo hinh SARIMA da téi hién
kha t6t xu huéng dao dong clia dit liéu thuc té vai tinh
chat chu ky ro rét. Trong giai doan du bao, moé hinh cho
thay CPI duy tri 6n dinh quanh muc 100, khéng ¢6 bién
déng I6n, phan anh ky vong lam phat dugc kiém soat
trong nam téi. Diéu nay phu hop vai xu hudng CPI thuc
té trong cac nam gan day khi chi s6 nay dao dong trong
bién d6 hep. Tuy nhién, do di liéu dau vao cé nhiéu bién
dong bat thudng (vi du nhu dét bién vao nam 2020), két
qua du bdo nén dugc sir dung can trong va két hgp vai
cac yéu t6 vi mo khac dé dua ra quyét dinh chinh sach
phu hgp. Téng thé, mé hinh SARIMA cho thdy kha nang
du bdo ngdn han kha én dinh va cé thé 1a céng cu hitu ich
ho trg phan tich xu hudng lam phat.
3.2. Két qua mé hinh Random Forest

Két qua hiéu sudt mé hinh

M6 hinh Random Forest da dugc huan luyén thanh
céng véi dit liéu mau gém 100 quan sat va 6 dac trung
dau vao. Sau qua trinh tim kiém t6i uu, mo hinh cho thay
kha nang hoc tét trén tap huan luyén nhung hiéu suat
gidm dang ké trén tap kiém tra, phan anh kha nang
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overfitting, do s6 lugng di liéu con han ché, thé hién
trong hinh 7.

KET QUA HIEU SUAT MO HIMNH

RMSE - Trainm: @.8877
RMSE - Test: a.e2249
R2 - Train: 2.9260
R2 - Test: a.5462
MAE - Train: 2.eas52
MAE - Test: a.28123

Hyperparameter tot nh3t:
max_depth: 1@
min_samples leaf: 1
min_samples_ split: 5

pu = 1=

n_estimators:

Hinh 7. Két qué hiéu sudt md hinh
Phdn tich tdc dong theo nhom thu nhdp

Nghién ctru st dung mé hinh Random Forest dé phan
tich tdc dong theo nhém thu nhap, két qua thu dugc &
hinh 8.

28 PHAN TICH TAC DONG THEO NHOM THU NHAP

Bang phan tich chi tiét:
Impact_Mean Impact_Std Impact_Min Impact_Max CPI_Mean Income_Mean
Group
G ! 0.8763
0.8429
0.8294
0.8133
0.8002

0.0238
0.0182
0.0082
0.0202
0.0223

0.8482
0.7836
0.8248
0.8063
0.7873

0.9480
0.8597
0.8555
0.8930
0.8555

2.825
2.825
2.825
2.825
2.825

1512.370
2788.920
4035.610
5715.615
11538.630

VN

Spending_Mean Impact_Rank
Group
1 1319.125 1.0

2 2353.095 2.0
3 3345.315 3.0
4 4647.260 4.0
5 9249.470 5.0

Hinh 8. Phan tich tdc dong theo nhom thu nhap

#& PHAN TICH TAC PONG THEO VUNG MIEN

Ty 1lé tac ddéng trung binh theo viung va nhdém:

Impact_Ratio CPI Income
Region Group
city 1 ©.8680 2.825 2058.87
2 ©.8420 2.825 3635.75
3 ©.8297 2.825 5030.15
a ©.8171 2.825 7073 .60
5 ©.8062 2.825 14360.41
countryside 1 ©.8845 2.825 965.87
2 ©.8438 2.825 1942 .09
3 ©.8292 2.825 3e41.07
a4 ©.8095 2.825 4357 .63
5 ©.7941 2.825 8716.85

Hinh 9. Phan tich tdc dong theo viing mién

Két qua cho thdy, nhém thu nhap thap hon (Nhém 1)
c6 muc tac déng trung binh (Impact_Mean) cao nhat va
muc tac déng nay giam dan khi thu nhap ting lén (dén
Nhom 5). Diéu nay dugc ho trg bdi Impact_Rank néu hang
1,0 biéu thi muic d6 tac déng I1én nhat. Mac du chi s6 CPI
trung binh la nhu nhau cho tat cad cac nhom, thu nhap
trung binh va chi tiéu trung binh tang dang ké trnhém thu
nhap thap nhat d&n nhom cao nhat. DO bién déng clia tac
déng (Impact_Std) c6 vé cao nhat & hai cuc ctia dai thu
nhap (Nhém 1 va Nhém 5) va thap nhat & nhém gilia
(Nhém 3).
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Két qua phan tich tac dong theo vung mién, tac dong
cao nhat luén ndm & Nhom 1, thadp nhat 8 Nhom 5: Du la
thanh thi hay néng thon, nhom thu nhap thap nhat
(Group 1) déu c6 muc Impact_Ratio cao nhat. Nhém thu
nhap cao nhat (Group 5) cé Impact_Ratio thap nhat, két
qua phu hgp véi phan tich trudc: nhém thu nhap cao it bi
anh hudng bai lam phat han, két qua thé hién & hinh 9.

So sdnh giita thanh thi va néng thén:

Bang 4 cho thay, nhom thu nhap thap 6 néng thon co
muc bi tac déng badi lam phat cao hon nhém cung muc
thu nhap & thanh thi. Ngugc lai, cdc nhém thu nhap trung
binh va cao & thanh thi lai c6 muc tac dong cao hon so véi
cung nhém & nodng thon.

Bang 4. So sdnh giifa thanh thij va ndng thon

Sosanh | Impact_Ratio | Impact_Ratio .,

) . . Nhan xét
theonhom | (countryside) (city) ’
Group 1 0,8845 0s6s0 | \ong thon bidnh

hudng cao hon

Group 2 0,8438 0,8420 Gan nhu tuong duong
Group 3 0,8228 0,8297 Thanh thi cao hon
Group 4 0,8095 0,8171 Thanh thi cao hon
Group 5 0,7941 0,8062 Thanh thi cao hon

(Ngudn: Nhém tdc gid tong hap)

D6i v6i nhém thu nhap thap (Group 1): & néng thon,
thu nhap rat thap (chi ~965,87), nén chi phisinh hoat tang
lén (do lam phét) dé lam anh hudng manh dén muc chi
tiéu. Han ché trong tiép can céac chinh sach bao vé gia ca
hodc hang hoa thiét yéu.

D3i v6i nhém thu nhap cao (Group 5): & thanh thi, méc
du thu nhap cao, nhung cling c6 thé phai d6i mat véi muc
gia tiéu dung cao hon, dan dén ty lé bi anh hudng
(Impact_Ratio) cao hon so vGi nhém thu nhdp cao &
néng thon.

Sukhac biét gitra ving mién va nhom: Dt liéu cho thay
khong chi thu nhdp, ma béi canh séng (region) cling anh
hudng dén viéc ho gia dinh bi tac dong bdi lam phat.

4, KET LUAN VA KHUYEN NGHI

M hinh ARIMA, dugc trién khai théng qua phuong
phép Auto ARIMA, thé hién kha nang du bao xu huéng
CPItrong dai han, bao gobm ca giai doan tir 2015 dén 2026.
Du bdo CPI cho giai doan 2024 - 2026, dac biét trong quy
1 ndm 2025, cho thay xu hudng tang nhe tir mdc khoang
100 lén xap xi 101. Diéu nay phan anh su 6n dinh tuong
déi ctia CPI trong baéi canh kinh té hién tai, phu hop véi
cac bién déng lich st dugc mé hinh hoéa. Tuy nhién, do
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chinh xac cta du béo can dugc kiém chiing thém véi dir
liéu thuc té trong tuong lai.

Két qua tur mé hinh Random Forest cho thdy tiém
nang I&n trong viéc phan tich tdc ddéng clia lam phat theo
vung mién va nhom thu nhap. Phan tich cho thay lam
phat cé tac dong khong dong déu dén cac nhom thu
nhap va khu vuc dia ly. M6 hinh gitp lam néi bat cac yéu
t6 dac trung anh hudng dén hanh vi tiéu dung, dong thoi
chirarang cac nhém cé thu nhap thap, dac biét & khu vuc
noéng thén, thudng chiu anh hudng nang né hon trudc
bién dong gia ca. Trong khi do, ngudi tiéu dung & khu vuc
thanh thi, du c6 muc chi tiéu cao hon, lai c6 kha nang
thich nghi linh hoat han véi lam phat nhé vao co hoi tiép
can thong tin va diéu chinh tiéu dung hiéu qua hon.

Mac du nghién ctu da dat dugc nhiing két qua nhat
dinh trong viéc phan tich méi quan hé gitta chi s6 gia tiéu
dung (CPI), lam phat va chi tiéu cia ngudi tiéu dung, cling
nhu xday dung mo hinh du bao CPI trong tuong lai, tuy
nhién van con tén tai moét s6 diém cé thé dugc xem xét
ky ludng hon trong nhiing nghién ctu tiép theo.

Trudc hét, do pham vi va muc tiéu clia nghién ctu tap
trung vao phan tich méi quan hé gitra CPI, lam phat, thu
nhap va chi tiéu, nén mot s6 yéu té kinh té vi mé khac cé
kha nang anh hudng dén hanh vi tiéu dung nhu gia ca cac
mat hang thiét yéu, niém tin ngudi tiéu dung, ty |é that
nghiép, hay tdc dong ti chinh sach tai khoa va tién té
chua dugc dua vao mé hinh. Bay la nhiing yéu t6 khach
quan nam ngoai pham vi dit liéu hién cé va vugt ngoai
gidi han phan tich ciia nghién ctiu & thai diém hién tai. Do
vay, viéc tich hgp thém cac bién kinh té vi mo6 khac nhu
thu nhap binh quan, ty 1é that nghiép, 1ai suat, hoac chi s6
niém tin ngudi tiéu dung sé gitp lam rd hon cac yéu to
tac dong da chiéu dén hanh vi chi tiéu. Déng thoi, cac mé
hinh kinh té lugng nang cao nhu mé hinh héi quy phi
tuyén hodc héi quy c6 kiém soat noi sinh ciing c6 thé
dugc xem xét dé phan anh tét hon nhitng méi quan hé
phuc tap trong thuc tién.

Cudi cing, mot huéng phat trién co gia tri thuc tién la
phan tich tdc déng cla cac chinh sach diéu hanh gia, diéu
chinh 13i suat hodc trg gia tiéu dung dén maoi quan hé gitia
lam phat va chi tiéu, qua dé cung cap théng tin hiu ich
cho qua trinh hoach dinh chinh sach kinh t& vi mo.
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