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Tém tit. Nghién ciru nay vmg dung mé hinh ARIMA trong dw bdo chi sé gid tiéu dimg CPI &
Viét Nam trong quy 2 nam 2016. S6 liéu duoc thu thap tur Téng cuc Théng ké Viét Nam giai
doan thang 1/2010 dén thang 03/2016 va dwoc xir [y bang phan mém Eviews 6. Két qua cho
thday mé hinh ARIMA(2,1,1) la thich hop cho viéc dw bdo. Két qua dir bdo CPI quy 2 ndm
2016 lan lwot la: 159.5409%, 159.5447%, 159.5476%. Cac nha lam chinh sach, cdac doanh
nghiép co thé sir dung cong cu nay cho coéng tac duw bao, hoach dinh va lap ké hoach.

Tir khoda: Dy bao, CPI, ARIMA, phwong sai
1. PAT VAN PE

Du béo chi s6 gia tiéu dung (CPI) 1a hoat dong rat quan trong dbi voi cac chinh
phu va cac doanh nghiép trong viéc 1ap ké hoach cho don vi ciia minh. Két qua du
bao cang chinh xdc thi viéc hoach dinh chinh sach cang kha thi. Theo Dachoon
Nahm (2015), tinh hinh CPI ngay cang khé dy bao do sy bién dong cua tinh hinh
kinh té qubc gia va thé gisi [1]. Vai thap ky qua, c6 nhiéu md hinh dugc sir dung dé
du bao CPI: Marcos Alvarez-Diaz & Rangan Gupta (2016) da sir dung mé hinh budc
ngau nhién (random walk) va mé hinh ty hoi quy bac 1 (AR(1)) dé du bao CPI cua
My [2], Al-Tamimi et al., (2011) di st dung mé hinh héi quy boi dé du bao CPI cua
UEA giai doan 1990 - 2005 [3], Hu et al., (2013) st dung thuat toan thong ké dé du
bao CPI [4], Bernardi et at., (2015) st dung phuong phap du bdo san ham mii Holt —
Winter dé du bao CPI cua Italia giai doan 2004 — 2014 [5]. Su phat trién, cai thién
cua céc cong cu du bao béng toan hoc nhu trén da tao ra nhiing k¥ thuét du bao chinh
xéc va sai sO thap.

Céc phuong phap dy bao trén déu cé nhitng uu va nhuoc diém riéng phu thudc
vao dit ligu théng ké. Theo Robert et al., (1979) mé hinh ARIMA rat phu hop dbi voi
nhitng quan hé tuyén tinh giita dir liéu hién tai va dit liéu qua khir [6]. Hon nita,
Brockwell et al., (2001) con cho ring mé hinh ARIMA s& dy bao chinh xac hon khi
s liéu duogc thdng ké chi tiét theo ting thang trong nam [7].

Nghién ciru nay tng dung mé hinh ARIMA dé du béo chi s gi tiéu dung cta
Viét Nam trong quy 2 nim 2016. S6 lidu nghién ciru dugc thu thap tir Tong cuc
Thong ké Viét Nam giai doan thang 1/2010 dén thang 03/2016 [8], ky dugc chon lam
gdc dé tinh CPI 1a nam 2009. Phuong phap tinh CPI dwgc Tong cuc Thong ké Viét
Nam tmg dung 1a phuong phap Paasche (lwong hang hoa cb dinh & ky nghién ciru),



Y opo. )
s Paasche Li—e P2iQu 0
2, — == = =~ I
Cuthe_ I]:' — o }.ll:::“:] .-I:I.
Sij—n Sl Wi
CPI
170
160 -
150
140
130 4
120
110 |
o+
2010 2011 2012 2013 2014 2015

Hinh 1. CPI Vi¢t Nam giai doan 2010 — 2015.
(Nguon: Tong cuc Thong ké Viét Nam, 2016 [8])
Mat khéc, nghién ctru nay mudn tinh toan sai sb du bao cua phﬁn dir liéu tham
khao (in-sample) va sai sb ctia phan kiém tra (out-of-sample), do d6 dit liéu thu thap
dugc chia 1am 2 phan gém: dit liéu tham khao gdm cac quan sat tir thang 01/2010
dén thang 12/2015 va dit liéu kiém tra gdm cic quan sat ciia thang 01/2016, thang
02/2016, va thang 3/2016.

Bang 1. Thong ké chi s6 gia tiéu dung giai doan 2010 — 2016 (BVT: %)

Nam
2010 2011 2012 2013 2014 2015 2016
105.57 | 118.41| 138.86 | 148.67 | 156.78 | 158.25 | 159.5234
107.64 | 120.89 | 140.76 | 150.64 | 157.64 | 158.17 | 159.5345
108.44 | 123.51| 140.98 | 150.35| 156.95 | 158.41 | 159.5411
108.59 | 127.61| 141.06 | 150.38 | 157.07 | 158.63
108.89 | 130.43 | 141.31| 150.29 | 157.38 | 158.88
109.13 | 131.85| 140.94 | 150.37 | 157.86 | 159.44
109.19 | 133.39 | 140.53 | 150.77 | 158.22 | 159.65
109.44 | 134.63 | 141.42| 152.02 | 158.57 | 159.53
110.88 | 135.74 | 14453 | 153.63 159.2 159.2
112.04 | 136.23 | 145.76 | 154.39 | 159.38 | 159.37
11413 | 136.76 | 146.44 | 154,91 | 158.95| 159.49
116.39 | 137.48 | 146.84| 155.7 | 158.57 | 159.51

(Nguén: Tong cuc Thong ké Viét Nam nam 2016 [8]).
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2. PHUONG PHAP NGHIEN CUU

Box & Jenkins (1970) lan dAu tién giéi thiéu mo hinh ARIMA (autoregressive
integrated moving average) trong phan tich chudi thoi gian, dugc hiéu 1a phuong
phép Box-Jenkins [9]. M6 hinh ARIMA dugc két hop béi 3 thanh phan chinh: AR
(thanh phan tu hdi quy), I (tinh ding cia chudi thoi gian) va MA (thanh phan trung
binh trugt) [9]. Theo Gujarati (2006) va R.Carter Hill et al., (2011) dé sir dung md
hinh ARIMA trong du béo chudi thoi gian, can trai qua 4 budc nhu sau [10], [11]:

Buwéc 1. Nhan dang mo hinh

Dé st dung md hinh ARIMA(p,d,q) trong du bao can nhan dang ba thanh phan
p,d va q ciia mé hinh. Thanh phan d ciia md hinh dugc nhan dang thong qua kiém dinh
tinh dirng cta chudi thoi gian. Néu chudi thoi gian dimg & bac 0 ta ky hiéu 1(d=0),néu
sai phan bac 1 cua chudi dimng ta ky hiéu 1(d=1), néu sai phan bac 2 cua chudi ding ta
ky hiéu 1(d=2),... Bé kiém dinh tinh dung cta chudi, chung t6i sir dung kiém dinh
nghiém don vi Dickey—Fuller cai bién (ADF) va kiém dinh Phillips-Perron [12]:

AY=Bot Prt +mYy + ZF, WiAY, + (1)

(Hy:

, ’ i ’
Kidm dinh gia thuyét { - sir dung thong ké student (ky hiéu )

H-li ™ U

Sau khi kiém dinh tinh dimng, ta s& xac dinh bac cta quy trinh ty hdi quy (AR)
va quy trinh trung binh truot (MA) théng qua biéu dd tu twong quan (ACF) va biéu
d6 tu twong quan riéng phan (PACF).

Quy trinh tu hdi quy béc p, ky hiéu AR(p), duoc dinh nghia [9], [10]:
Yed)=a(Yer1—8) +oa(Yeia—=08) + - - - + 0op(Yip— 8) + Uy (2)

trong d6: Y; 12 chudi theo thoi gian, & 1 ky vong ctia chudi Yy, Uy 12 nhiéu tring
(white noise).

Quy trinh trung binh trugt bac q, ky hiéu MA(q) dugc dinh nghia [9] [10]:
Y= MU+ BoUtt PrUi-1 + Poleo + - - - + BqUi—q (3)
Bén chét ctia md hinh (2) 1a két hop tuyén tinh giita Y va cac nhidu tring,
Két hop (2) va (3) ta c6 md hinh ARMA(p,q) nhu sau:
Yi=O+ oY+ oYeo+ - - - +apYept Bolet Pl + Palleo+ -+ - + Pyliq 4)

Nhéan dang mo6 hinh ARIMA(p,d,q) 1a tim céc gia tri thich hop ctua p, d, q, véi d
la bac sai phan cua chudi thoi gian dugc khdo sat, p 1a bac tu hoi qui va q la bac
trung binh truot.



Viéc xac dinh p va q s& phu thudc vao cac dd thj PACF = f(t) va ACF = f(t),
chi tiét duoc thé hién ¢ Bang 2.

Bang 2. Cac dang d6 thi cia mo hinh ARIMA

Loai mé hinh Dang d6 thi ACF Dang d6 thi PACF
Gidm nhanh theo ham mii hoac dang S X,
AR(p) hinh sin, hodc ca hai Co dinh ¢ tré thtr p
MA(q) C6 dinh sau tré q Giam dan theo ham mii
ARMA(p, q) Giam nhanh theo ham mii Giam nhanh theo ham mii

(Ngudn: Gujarati et al., [10])
Budre 2. Uéc lwgng cac tham so va lra chon mé hinh

Céc tham s6 ctia mé hinh s& duoc udc lugng bang phan mém Eview. Quaé trinh
lga chon mo hinh 1a qua trinh thyc nghiém va so sanh cac ti€u chi R? hiéu chinh, AIC
va Schwarz cho dén khi ta chon dugc mé hinh t6t nhat cho viée du bao.

Buwéc 3. Kiém dinh mé hinh

Pé dam bao mé hinh 1a phu hop, sai s6 cia mo hinh phai 1a nhidu tring. Ta c6
thé sur dung biéu dd tu tuong quan ACF hoac kiém dinh Breusch-Godfrey kiém tra
tinh ty twong quan cta sai so. Dbi v6i phuong sai sai s6 thay doi, ta c6 thé sir dung
kiém dinh White hoic ARCH.

Bén canh d6 dé danh gia do tin cdy ctia mé hinh du béo, nghién ctru sir dungchi
s6 MAPE (Mean Absolute Percent Error). Theo Lewis (1983) thi MAPE 16n hon hoic
bang 50% thi du bao khong chinh xac, 20% - 50% 1a hop 1&, 10%-20% 1a dy béo tdt,
dudi 10% la du bao hoan hao [13]. Chi s6 MAPE dugc dinh nghia nhu sau [14]:

MAPE = ——x 7,

'

Xp —Z‘«':E

(5)

"
trong d6 x;, €, 1a gid tri that va gia tri du bao & thoi diém t, n 1a tong s6 du béo.
Buwdérc 4. Dy bao

Sau khi kiém dinh sai s6 ctia cdc mo hinh du bao, néu phu hop s€ dugc str dung
vao viéc du bao.

3. KET QUA NGHIEN CcUU
3.1. Xay dung mo hinh ARIMA

Dé xay dung mo6 hinh ARIMA, trudc tién ta phai kiém dinh tinh dimg cta
chudi CPI. Két qua kiém dinh Dickey-Fuller (ADF) va Phillips-Perron (PP) cho thay
gid tri /t-stat/ déu bé hon gia tri toi han. Vi vay, két luan chudi CPI khdng dimg.



Bang 3. Kiém dinh tinh dimg chudi CPI
Kiém dinh  |Gia tri t-sta | Xdc sudt

ADF -0.817240 | 0.9578

PP -0.548331 | 0.9783

Ghi chu: Cac gia tri t6i han ¢ murc y nghia 1%, 5% va
10% twong vng la: -4.121303, -3.487845, -3.172314
Béng 3 cho thay chudi CPI khong dimg tai sai phan bac 0 nén phai lay sai phan
bac 1 dé kiém dinh tinh dimg. Sau khi 14y sai phan bac 1, chudi CPI da ding. Két
qua kiém dinh ADF va PP dugc thé hién & Béng 4 va Hinh 2.

Bang 4. Kiém dinh tinh dimg chudi CPI sau khi Iy sai phan bac 1

Kiém dinh Gia tri t sta | Xac suat
ADF -3.776261 0.0250
PP -3.789125 0.0242

Ghi chu: Cac gia tri toi han 6 murc y nghia 1%, 5% va
10% twong ung la.: -4.121303, -3.487845, -3.172314
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Hinh 2. Chudi CPI khéng dirng va CPI da ding khi l4y sai phan bac 1.
3.2. Uéc hrgng cac tham s va lya chon mé hinh

Qua Hinh 3 cho thdy: Dé xac dinh gia tri p, q cia md hinh ARIMA céan phai
dra vao biéu ddo ACF va PACF cac hé sb twong quan khac 0 ¢ cac do tré 1, 2. Con
d6i v6i biéu do PACF, ta c6 cac hé sb twong quan riéng phan khac 0 & cac do tré 1.
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Hinh 3. Biéu d6 PACF va ACF cuia chudi sai phan bac 1 CPL

Dé tim ra mo hinh dy bao phi hgp nhat phai dung phuong phép thuc nghiém
béng cach so sanh céc chi sb R? hiéu chinh, AIC va Schwarz. Két qué so sanh cho
thiy mo hinh ARIMA(2,1,1) 1a mé hinh phu hop nhat ddi v6i bo dir liéu da cho.
Bang sau day thé hién két qua hoi quy ctia mo hinh da dugc lya chon.

Bang 5. Két qua hoi quy moé hinh ARIMA(2,1,1)

Dependent Variable: D(CPI)

Method: Least Squares

Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments

Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 0.723846  0.284997  2.539835  0.0135
AR(2) 0.457587  0.136955  3.341152  0.0014
MA(1) 0.914103  0.066091  13.83100  0.0000
R-squared 0.517459 Mean dependent var 0.740145
Adjusted R-squared 0.502837 S.D. dependent var 0.951581
S.E. of regression 0.670958 Akaike info criterion 2.082285

Sum squared resid 29.71220 Schwarz criterion 2.179420



Log likelihood -68.83883 Hannan-Quinn criter. 2.120822

F-statistic 35.38802 Durbin-Watson stat 2.137175
Prob(F-statistic) 0.000000

Inverted AR Roots .68 -.68

Inverted MA Roots -91

3.3. Kiém dinh mé hinh

Dé biét md hinh ARIMA(2,1,1) ¢6 vi pham cac gia dinh cia mé hinh héi quy
khong, can thuc hién thém mot s kiém dinh. Kiém dinh White cho thdy mé hinh
khong c6 phuong sai sai s6 thay doi. Kiém dinh Breusch-Godfrey cho thiy sai s6
khong c6 tu twong quan, kiém dinh Jacque-Bera cho thiy sai s ngiu nhién c6 phan
phéi chuan (Phu lyc).

Hon nita, viéc tinh toan va so sanh chi s6 MAPE ctia 2 m6 hinh ARIMA(2,1,1)
va ARIMA(1,1,1) da cho thiy ARIMA(2,1,1) c6 do chinh xac cao hon xét ca vé dir
liéu tham khao va dir liéu kiém tra (Bang 6).

Bang 6. Tong hop cac chi s6 danh gia d6 chinh xac cia mo hinh du bao.

. MAPE (%)
M® hinh - — : —
In-samples Panh gia Out-of-sample banh gia
ARIMA(2,1,1) 7.21 | Hoan hao 5.24 | Hoan hao
ARIMA(1,1,1) 19.33 Tot 11.07 Tot
(Nguon: Tinh toan cia tac gia)
3.4. Dw bao

Két qua du bao CPI tir m6 hinh ARIMA(2,1,1) nhu sau:

Bang 7. Két qua du bao CPI bing mé hinh ARIMA(2,1,1)
Théang Thang 4/2016 Théang 5/2016 Théng 6/2016
CPI du bao (%) 159.5409 159.5447 159.5234

(Nguon: Tinh toan cia tac gia)

Két qua du bao & Bang 7 cho thdy CPI thang 6/2016 dat 159.5234%, c¢6 nghia
1a ting 59.5234% so voi nam lam gbe 2009. Nhu vay, ing dung két qua dy bao giup
cac nha hoach dinh chinh sach c6 ké hoach ddi phé véi tinh hinh ting gia hang tiéu
dung trong tuong lai, cac nha quan Iy doanh nghiép c6 thé sir dung két qua du bao dé
lap ké hoach kinh doanh, ké hoach du trit hang tdn kho dé phuc vu tdt nhit nhu cau
ctia ngudi tiéu dung, ddi véi nha dau tu khi xac dinh dugce CPI ¢6 thé tinh toan ty 18
sinh 101 ciia dy 4n dau tw mot cach hop 1y,...



4. KET LUAN

Nghién ctru kha nang ung dung ciia mé hinh ARIMA vao viéc du bdo CPI va
muc dich tim ra mé hinh t6t nhét cho viéc du bao CPI tai Viét Nam. Két qua nghién
ctru cho thiy, mé hinh ARIMA(2,1,1) cho két qua du bao CPI tét va viéc ing dung
m6 hinh ARIMA d3 duge thuc hién & mot sb nghién ctru trén thé gidi.

Tuy nhién, nghién ctru nay chua so sanh két qua du bao véi mot sé mé hinh
khac nhu: M6 hinh du bao Xam, mé hinh chudi thoi gian mo.... Nhimg han ché nay
s& dugc quan tdm khic phuc trong cac nghién ctru tiép theo.
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APPLYING ARIMA MODEL TO PREDICT COMSUMER
PRICE INDEX IN VIETNAM

Abstract. This paper used ARIMA model to predict Consumer Price Index (CPI) of Vietnam
in the second quarter of 2016. Secondary data for research was collected from General
Statistics Office of Viet Nam from January 2010 to March 2016 and was estimated via
Eviews 6. The result showed that ARIMA(2,1,1) was suitable approach to forecast CPI. The
fitted CPI in the second quarter of 2016 was 159.5409%, 159.5447%, 159.5234%. This
ARIMA model can be used by policy makers and entrepreneurs for the prediction, planning,
and business planning.

Keywords: Forecast, CPl, ARIMA, variance

PHU LUC:
Phu luc 1: Kiém dinh phan phdi chuin ciia Sai s6 ngiu nhién

20

Series: Residuals
Sample 2010M04 2015M12

16 _ Observations 69
Mean -0.006325
12 Median -0.108687
Maximum 2.024018
Minimum -1.294678
s Std. Dev. 0.653469

Skewness 0.803421
Kurtosis 4.548210

4
Jarque-Bera 14.31432

Probability 0.000779
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Phu luc 2: Kiém dinh tw twong quan

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.307456 Prob. F(2,63) 0.7364
Obs*R-squared 0.660467 Prob. Chi-Square(2) 0.7188

Phuc luc 3: Kiém dinh hién twong sai s6 ngiu nhién thay doi:

Heteroskedasticity Test: White

F-statistic 1.137173 Prob. F(14,54) 0.3491
Obs*R-squared 15.71084 Prob. Chi-Square(14) 0.3313
Scaled explained SS 24.51429 Prob. Chi-Square(14) 0.0397
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