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Tom tit. Tac gia nghién ciu xdy dung va chon Iya md hinh phu hop du bao ty gia trung tdm cho loai
USD/VND. Phuong phéap thuc hién bing k¥ thuét phén tich chudi thoi gian Box-Jankins ARIMA
(autoregressive integrated moving average) voi s lidu ty gia trung tAm binh quan thoi ky (thang) giai doan
2005 dén 2016 (2005M01 - 2016M12). S6 liéu nghién ctru duoc tic gia truy van va thu thap trén website
ctia Quy tién té qudc té (IMF). Muc tiéu chinh ctia bao céo nay 1a 4p dung mé hinh ARIMA ciing nhu cac
k¥ thuat phan tich dé xay dung mé hinh dy bao ty gia trung tdm hang thang (ty gia trung binh) cua loai
USD/VND. Ngoai ra, nghién ctru con nham muyc dich go1 y phuong phap va k§ thuét phan tich chudi thoi
glan dé gitip cac nha dau tu, doanh nghiép co thé phat trién thanh cac mé hinh du béo ty gia hang ngay hoic
ty gia mua, ty gia ban cta cac dinh ché tai chinh. Mirc d6 phu hop ctia mé hinh ciing nhu d6 chinh xac cta
du bao dugc danh gia théng qua cac thong tin nhu: Normalize BIC, sai s6 tuyét d6i binh quan (MAE), ty
1¢ phan trim sai sd tuyét d6i trung binh (MAPE) va sai léch binh phuong trung binh (RMSE).

Tiur khéa. du béo ty gid, md hinh du bao, ARIMA, chudi thoi gian

RESEARCHING MODEL FORECAST THE CENTER EXCHANGE RATE USD/VND
BY THE ANALYTICAL TECHNIQUES OF TIME SERIES BOX-JENKINS ARIMA

Abstract. The researcher builds and selects the model that best predicts the average exchange rate for
USD/VND. The method is implemented using the analysis technique of time series Box-Jankins ARIMA
(autoregressive integrated moving average) with the average center exchange rate data for period (monthly)
from year 2005 to 2016 (2005M01 - 2016M12). The research data is collected by the author on the
International Monetary Fund's website. The main objective of this report is apply the ARIMA model as
well as analytical techniques to construct a model forecast the monthly exchange rate (average exchange
rate) of USD/VND. In addition, the study also aims to suggest methods and analytical techniques of time
series to help investors and enterprises can develop into the models forecast daily exchange rate or buying
exchange rate, selling exchange rate of financial institutions. The fit of the model as well as the accuracy
of prediction were assessed through the informations: Normalize BIC, Mean Absolute Error (MAE), Mean
Absolute Percentage Error (MAPE) And Root Mean Squared Error (RMSE).

Keywords. forecasting exchange rate, forecasted model, ARIMA, time series

1 GIOI THIEU

Ty gid trung tdm la ty gia chinh thire duge xac dinh vao cudi ngdy giao dich trude d6 cong voi mot
bién d6 nhit dinh do Ngan hang Nha nuée quyét dinh dya trén co s& dién bién ctia 3 yéu té co ban: Mot 13,
dién bién ty gi4 binh quan gia quyen trén thi trudng ngoai t€ lién ngén hang ngay hom trudce; Hai la, dién
bién ty gia trén thi truong quoc té clia 8 dong tién cia cac nude c6 quan hé thuong mai, vay, tré no, dau tu
l6n voi Viét Nam (gém USD, EUR, CNY, Bath, JPY, SGD, KRW, TWD); Ba 13, cac can d6i kinh té vi
md, tién té va phu hop v6i muc tiéu chinh sach tién t8, va duoc lay 1am ty gia giao dich ciia ngay hom sau.
Ty gia trung tam cua DPdng Viét Nam (VND) v6i D6 la My (USD) do NHNN cong bd hang ngay 1a co s&
dé céac t6 chirc tin dung, chi nhanh ngan hang nuéc ngoai dugc phép thuc hién hoat dong kinh doanh, cung
{mg dich vu ngoai héi xac dinh ty gia mua, ty gi ban ciia Dong Viét Nam voi D6 la My.

Trong bdi canh Viét Nam dang timg budc hdi nhap kinh té khu vuc va thé gidi, trong dé c6 su kién
tham gia Hi¢p dinh Déi tic xuyén Thai Binh Duong (TPP) s& tao thém mot lyc méi cho phat trién kinh té
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xa hoi, tir do cling dat ra thach thirc cho cac nha quén ly trong viéc diéu hanh thj trudng nodi chung va thi
truong tai chinh noi riéng nham thu hit cac nha dau tu nude ngoai, do d6 viée nghién ctru cc cong cu hay
cac phuong phap hiéu qua dé quan 1y va diéu hanh thi truong tai chinh 14 van dé hét strc cap bach hién nay.
Trong van d¢ trén thi ty gia 1a bién sd ludn duge cac nha quan 1y, doanh nghiép va cac to chire tai chinh
quan tam khi lya chon dau tu. Tac gia nghién ctru va trinh bay két qua vé mé hinh du béo ty gia trung tam
binh quén loai USD/VND théng qua cac md hinh ARIMA. Nghién ctru tién hanh so sanh va dénh gia mirc
d6 phu hop ciia cac mo hinh dy bao trén cac thong s6 BIC, MAE, RMSE, MAPE. Cudi cing cho thdy mo
hinh phul hop nhat cho duy béo ty gia trung tam 12 mé hinh ARIMA (0,1,1). Qua d6 ciing goi y cho cac nha
quan 1y, doanh nghiép va cac dinh ché tai chinh phat trién va hoan thién cac mé hinh du bao ty gia hang
ngdy, ty gia mua, ty gia ban nham hd tro cho viéc dua ra cac quyét dinh kinh té hop 1y.

2 COSOLY THUYET

Ty gia la gia ca cua mot dong tién duoc biéu thi thong qua ddng tién cua mot quoc gia khéc [1]. Ngay
nay, ty gia héi doai cua cac quoc gia phat trién trén thé gidi co xu hudng tha no6i. Hé thong ty gia nay dugc
thiét 1ap boi thi truong ngoai hdi vé cung va cau ddi véi loai tién té cu thé lién quan dén cac loai tién t¢
khac. Ngoai ra, ty gia con duge kiém soat bai cac hoat dong clia ngan hang trung wong, goi 1a ty gia tha ndi
c6 quan ly [2].

Duy bao vé su blen dong ty gia la mot van dé thach thic trong cac nghién ctru thi truong tai chinh. Cac
nha tai chinh quéc té tin rang su bién dong ty gia ting 1én s& kiém him su ting truéng thuong mai quic té.
Cac nha khoa hoc trén thé 8101 noi chung va & Viét Nam no6i rleng ludn nghién ctru xay dung cac mo hinh
kinh té lugng khac nhau de du doan ty gia h01 doai. Tuy nhién, viéc xay dyng mé hinh t6i uu 1a mot van dé
phtrc tap vi thuc té ludn ton tai mot s6 yéu t6 co thé anh hudng dén su bién dong cua ty gia hbi doai. Do d6
cc nha dau tu phai than trong, vi luén ludn c6 mot mirc do rui ro nhét dinh trong dau tu ngoai t¢ [3].

Phén tich sy thay ddi ciia ty gid hdi doai 1a mot viéc 1am gap nhiéu kho khin ddi véi cac nha phan tich
thi truong, va tham chi con kho hon dé dy doan chung. C6 rat nhiéu cong trinh nghién ctru trén thé gii da
thuc hién dira trén md hinh dy bao chudi thoi gian vé ty gia ngoai té. Nhiéu tac gia [6] - [10] dd nghién ctru
xay dung va kiém tra voi mo hinh ARIMA (Autoregressive Integrated Moving Average) trong viéc du bao
ty gia h6i doai. Nhitng nghién ctru nay chi ra ring mé hinh ARIMA 1a mé hinh tuong dbi chinh xac dé dy
bao ty gia hdi doai. Akincilar et al. d& nghién ctru dy bao ty gia ciia dong d6 la My (USD), dong euro (EUR)
va dong bang Anh (GBP) ddi véi lira Thé Nhi Ky (TRY). Mot sb phuong phap da dugc thuc hién dé du
béo va sau d6 so sanh véi mod hinh ARIMA cho thdy du bao bang mé hinh ARIMA ¢6 d6 tin ciy cao hon
[6]. Hiéu qua ctia cac mo hinh dy bao duoc danh gia thdng qua cac tham sd: ty 18 phan trim sai sb tuyét dbi
trung binh (MAPE), sai sé binh phuong trung binh gbc (RMSE) va sai s6 tuyét dbi trung binh (MAE).
Weisang va cong su [7] tiép tuc phat trién mo hinh ARIMA chi tiét hon trong truo‘ng hop nghién ciru két
hop sir dung cdc chi s6 kinh te vi mé (bién doc 1ap) dua vao md hinh du bao ty gia USD/EUR. Weisang da
nghién ctru mdi quan hé tuyen tinh ctia cac chi s6 kinh té vi mé véi ty gia USD/EUR hang thang trong giai
doan tir thang 1 nam 1994 dén thang 10 nam 2007.

M& hinh 1y thuyét ARMA & ARIMA

Mo hinh ARMA 14 md hinh dong lién két cia md hinh Ty hdi quy (AR) va Trung binh trugt (MA).
Trong do. .
M6 hinh Ty hoi quy bdc p co dang

P
Y, =0 + Zath_i + & Q)

Ki hiéu: AR(p)
M6 hinh Trung binh truot bdc q cé dang

g
Yt=ﬂ0+gt+2ﬁjgt—j (2)
1

Ki hi¢u: MA(q)
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biéu nay c6 nghia, gia tri Y tai thoi diém t khong chi phu thudc vao cac thong tin hién tai ma con phu
thugc vao cac thong tin trong qua khir. Tuy nhién, cac thong tin gan nhat ¢6 ¥ nghia nhiéu hon so vdi cac
thong tin trude do [4]. Nhu vay, cac md hinh MA cung cap gid tri dy bao cua Y trén co s¢ mot ket hop
tuyén tinh ciia cac gia tri sai s qua khu, trong khi d6, cic mé hinh AR du bao Y nhu mot ham tuyén tinh
clia cic gi4 tri qua khir ctia ban than Y:[4]. M6 hinh dong lién két AR va MA (ARMA) c¢6 dang nhu sau

P q
Y, =0(0+204thi +6‘t+2ﬂj€tﬂ- (3)
i1 =1

Cac md hinh ARMA chi c6 thé dugc thyc hién khi chudi Yila chudi dimg. Tuy nhién, hau hét cac
chudi thoi gian s6 lidu kinh té va tai chinh déu 1a cac chudi ¢ yéu td xu thé [4], nghia 1a gia tri trung binh
ctia Y gilta cac thoi ky ¢ thé khac nhau. Hay noi cach khac, cac chudi thoi gian trong kinh té va tai chinh
thudng 1a cac chudi khong dimg. Chinh vi vy, dé suy ra cac chudi dimg chung ta phai khir yéu t6 xu thé
trong cac chudi dit lidu gbe thong qua quy trinh l4y sai phan [4]. Mot chudi dimg & sai phan bac d, ta c6 ki
hi¢u 1a I(d). Khi d6, m6 hinh ARIMA duogc ki hi¢u 1a ARIMA(p, d, q).

3  PHUONG PHAP NGHIEN CUU

Phuong phéap nghién ctru van dung chu yéu 1a phuong phap thong ké: thu thap sd liéu, tong hop xir Iy
va phan tich. Trong dé, sb liéu sir dung trong nghién ciru 1a ty gia trung tdm binh quan hang thang cua
USD/VND tir thang 01/2005 dén thang 12/2016. S6 liéu ty gia dugc tac gia thu thap tir trang website ctia
quy tién té qudc té (IMF) tai dia chi: http://data.imf.org/reqular.aspx?key=60998108. Sau d6, thyc hién tong
hop xir Iy trén bang tinh excel trudc khi tién hanh phan tich trén cac phin mém SPSS va Eview.

Cdc budrc thuce hién phan tich xdy dung mé hinh dy bdo ty gid dya theo ky thudt Box-Jenkins

Buée 1: Kiém tra tinh dimg ciia chudi dir liéu

Nhu da dé cap ¢ trén 1 hau hét cac chudi thoi gian déu khong dimg, va cac thanh phan AR va MA cia
mo hinh ARIMA chi thyc hién dugc khi chudi thoi gian dimg. Qué trinh ngau nhién ciia Y; duoc xem la
dimg néu trung binh va phuong sai cta qua trinh khong thay ddi theo thoi gian. Nhan dién tinh dimg cua
chudi dir lidu co thé thuc hién theo nhiéu cach khac nhau, trong khuon khé nghién ctru nay tac gia sir dung
phuong phép kiém dinh Dickey — Fuller. Cac gia thiét cta phép kiém dinh DF nhu sau [4]:

H,:0=0

H,:6<0

Nguyén tic quyét dinh: néu gia tri Prob < mirc y nghia (1%, 5%, 10%) thi ta c6 co s& dé bac bo gia
thiét Ho va chip nhan ddi thiét Hy (véi & <0), tirc chudi dir liéu kiém tra 1a mot chudi ding. Nguoc lai,
néu Prob > murc y nghia (1%, 5%, 10%) thi ta c6 co s¢ dé chap nhan Ho (0 = 0), tirc chudi dir liéu kiém
tra 1a khong dung [4].

Buoc 2: Nhan dang mo hinh

Nhén dang m6 hinh ARMA(p,d,q) 1a tim cac gia tri thich hgp cta p, d, g. Véi d 1a bac sai phan cia
chudi thoi gian duge khao sat, p 1 bac tu hoi qui va g la bac trung binh truot.

Viéc xac dinh p va g s& phu thudc vao cac do thi PACF = f(t) va ACF = f{t). Vi ACF (Autocorrelation
Function) la ham tu tuong quan mau va PACF 1a ham ty twong quan mau riéng phan (Partial Autocorrelation
Function), c6 thé tom tit dang ACF va PACF cho mé hinh ARMA(p,q) nhu bang 1 duéi day [4]:

Bang 1. Tom tdt dang ACF va PACF cho mé hinh ARMA(p, q)

Mo hinh ACF PACF
ARIMA(1,1) Bing khong sau d¢ tré thir nhat Bing khong sau d6 tré thir nhat
ARIMA(p,q) Bing khong sau do tré thir g Bing khong sau d¢ tré thi p

Buoc 3. Uoc lirong cdc tham s6 ciia mé hinh
Céc h¢ s6 ciia mo hinh ARIMA dugc xac dinh bang phuong phap u6e lugng thich hop cuc dai
(Maximum Likelihood). Sau d6 chiing ta kiém dinh bang thong ké t. Dong thoi thuc hién ude lugng sai s6
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binh phuong trung binh (RMSE), Sai s6 tuyét di trung binh (MAE), ty 1& phan trim sai s6 tuyét ddi trung
binh (MAPE) va tiéu chuan danh gia mé hinh BIC (Bayesian information criterion) [5].

Bude 4: Kiém dinh mé hinh & chon lwa mé hinh dw bdo t6t nhat

Sau khi udc lugng cac tham sb cia mdt mod hinh ARIMA duoc nhan dang kiém tra, chung ta can phai
kiém dinh dé kiém nghiém ring mo hinh 1a thich hop. Cach thic dé thyc hién didu nay:
Kiém tra phan du c6 phai la nhidu tring khong. Néu phan du 1a nhidu tring thi chip nhan mé hinh, trong
truong hop nguoc lai chung ta phai tién hanh lai tir dau. Kiém dinh dugc sir dung trong nghién ctru nay la
Ljung-Box véi tri théng ké Q. Néu ton tai nhiéu hon mot mé hinh dang (phi hop) thi mé hinh nao c6 tri s6
BIC (Bayesian Information Criterion) nho nhét s& dugc Iya chon két hop véi viéc xem xét cac thong tin vé
sai s6 nhu: RMSE, MAE, MAPE.

Bu6c 5: Du bdo bang mé hinh ARIMA

Mot trong sé cac ly do sir dung phuong phép 1ap mé hinh ARIMA 1a su thanh cong cua n6 trong du
bao. Trong mot s6 trudng hop du bao thu duge tir phuong phéap nay c6 d9 tin cdy cao hon so vdi cac du
bao thu dugc tir cac phuong phap lap m6 hinh kinh té luong truyén thong khac, dic biét 1a ddi v6i du bao
ngan han [6]. Dya vao mo6 hinh ARIMA udc lugng dugc, tién hanh xac dinh gia tri du bdo va tinh toan ty
1& phan trim sai 1éch cta du bao so v6i gi tri ty gia trung tim thuc té. S liéu vé ty gia trung tam thuc té
tir 01/01/2017 dén 31/05/2017 dugc thu thap trén website (www.sbv.gov.vn) cia Ngan hang Nha nudc Viét
Nam (truy cap: ty giad/ty gia trung tdm).

Cong cu sir dung

Nghién ctru st dung phin mém SPSS va Eview hd tro trong viéc phan tich dir liéu dé xay dung mo
hinh dy béo ty gia hdi doai USD/VND.

4 KET QUA NGHIEN CUU VA THAO LUAN
4.1 Kiém tra tinh dirng ciia chudi dir liéu

Phuong phép st dung trong viéc kiém tra tinh dirng cua chudi dir liéu (dir liéu gdc — ty gia trung tam
USD/VND 2005MO01 dén 2016M12) 1a kiém dinh Dickey-Fuller (DF). Két qua kiém tra cho thdy chudi dit
lidu gbc 1a mot chudi khong dimg, do gid tri xac suat Prob. = 0.8995 16n hon muc ¥ nghia o = 0.05 va 0.10.
Phuong phép tiép tuc kiém tra v&i chudi sai phan bac mot ciia no. Két qua kiém tra chudi sai phan bac 1 1a
mot chudi dimg (bang 2), do gi tri xac sudt Prob. = 0.0000 nhé hon mirc y nghia o = 0.05 va 0.01.

Bdng 2: Két qua kiém dinh DF doi véi chudi sai phan bdc 1

Théng ké t Tri x4c suét

(t-Statistic) (Prob.”)

Kiém dinh DF -9.568200 0.0000
Tri t&i han: a=1% -3.476805
a=5% -2.881830
Mirc y nghia | a.=10% -2.577668

] *MacKinnon (1996) one-sided p-values
Phuong trinh kiém dinh DF
Variable Coefficient Std. Error t-Statistic Prob.
DR(-1) -0.790085 0.082574 -9.568200 0.0000
C 35.42193 12.88396 ‘ 2.749305 0.0068

4.2 Nhan dién dang mo6 hinh ARIMA(p.d,q)

~ Xac dinh d6 tr& p cho mo hinh ty hdi quy (AR) va g cho m6 hinh trung binh trugt (MA) can cur vao
ket qua thuc hién ACF va PACF (hinh 1). Két qua nhén dién ra 6 m6 hinh s€ duoc dua vao thuc hién phan
tich kiém tra d€ chon ra mgt mo hinh phu hop nhat, dé6 la: ARIMA(1,1,0), ARIMA(0,1,1), ARIMA(1,1,1),
ARIMA(0,1,14), ARIMA(14,1,0), ARIMA(14,1,4).
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Hinh 1. Két qud thuce hién ACF va PACF

4.3 Uéec lugng cac tham sb ciia md hinh & chon lya md hinh phi hop nhét

Phuong phap thyc hién phan tich trén SPSS 1a Expert Modeler (chi xem xét voi cac mo hinh ARIMA).
Két qua phan tich uéc lugng cac tham sé ciia 6 md hinh thi 4/6 md hinh bi loai vi xdy ra hién tugng tu
tuong quan cac phan du hodc cac hé s6 hdi quy khong c6 y nghia thong ké, cudi cung con lai hai mé hinh
phtt hop cin phai so sanh dé chon ra mot mo hinh phu hop nhét (tot nhat), d6 1a ARIMA (1,1,0) va
ARIMA(0,1,1). Céac thong tin ctia cac md hinh duoc tong hop nhu bang 3 dudi.

Bdng 3. Tong hop thong tin cac mé hinh ARIMA phit hop

Ty gia Mb hinh
ARIMA(0,1,1) ARIMA(L,1,0)
USD/VND | R? | BIC | RMSE | MAE | MAPE | R? | BIC | RMSE | MAE | MAPE
996 | 10.046 | 146.71 | 65.311 | .349 | .996 | 10.048 | 146.86 | 65.774 | .351

Theo bang 3, két qua so sanh céc thong tin BIC, RMSE, MAE, MAPE cuia hai md hinh u6c lugng
dugc, cho thady md hinh phu hop nhat la ARIMA(0,1,1) vi ¢6 cac thong s6 nho nhat. Két qua udc lugng cac
tham s0 ciia md hinh ARIMA(0,1,1) nhu sau — bang 4:

Bdng 4. Két qua wéce lwong cdc tham s6 ciia mé hinh ARIMA(0,1,1)

Hé $6 Sai s chuin , Tri xac
) Thong ke t ,
(Estimate) (SE) suat (Sig.)
M0 hinh ty gid USD/VND Constant 44.121 14.935 2.954 .004
Difference 1
MA  Lagl -.219 .082 -2.663 .009

Két qua udc lugng ciia mo hinh ¢o thé viét lai nhu sau
AY, =44.1+¢,-0.219¢, ,

Nguon: Téc gia wéc lirong bang SPSS

(4)
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Tt m6 hinh (4) — ARIMA (0,1,1), ta suy ra mé hinh du bao ty gia trung tdm USD/VND nhu sau:
Y, =44.1+Y  ,+¢& -0.219¢, , (5)

4.4 Du bao ty gia trung tim loai USD/VND

Thue hién du bao ty gia trung tdm trung binh cta thoi ky (thang) tir 01/2017 dén 05/2017 bao gdm gia
tri du bao diém va khoang tin cdy cta du bao (v6i do tin cdy 95%). DPong thoi thyuc hién thu thap s6 lidu ty
gia trung tam thuc té hang ngay trén website (www.sbv.gov.vn) ctia Ngan hang Nha nude Viét Nam (truy
cap: ty gid/ty gia trung tdm). Sau do, thyc hién tong hop xtr ly va tinh toan trén Excel ta thu dugc cac ty gia
trung binh thang (bang 5). Danh gia mirc d6 phu hop (tot) ctia mo hinh can cir trén mure sai léch cua dy bao,
néu murc sai 1éch cang nho thi du bao cang chinh xéc, tirc mé hinh dy béo 1a tot.

Bdng 5. Két qua dir bdo ty gid trung binh 2017

Théng trﬂ)rlirgbtz(r)‘nt}(,tg:;g Khoang tin ciy Tfhg_ufil ttg l(ltll'%utlagm Sai}léch Ph?l'n Erﬁm
binh thang) binh thang) | (@on®) sai lech

01/2017 22.184 21.894 22.474 22177 7 0,03%

02/2017 22229 21771 22.686 22223 5 0,02%

03/2017 22273 21.695 22.851 22257 16 0,07%

04/2017 22317 21.639 22.994 22315 1 0,01%

05/2017 22.361 21597 23.125 22371 (11) -0,05%

06/2017 22.405 21563 23.247

07/2017 22.449 21536 23.362

08/2017 22.493 21514 23473

09/2017 22537 21.496 23579

10/2017 22582 21.482 23.681

11/2017 22.626 21.471 23781

12/2017 22,670 21.462 23.878

Két qua muc sai léch cua dy bao (tir 01/2017 dén 05/2017) vé sb tuyét dbi binh quan xép xi 4,0 df)ng
va vé sb tuong d01 binh quan (phan trém) xap xi 0,02%. Két qua du bao 5 thang dau nim 2017 cho thy
murc sai 1&ch (ca sb tuyét ddi va twong dbi) rat nho. Do do, c6 thé két luan mé hinh duy béo 1a tét.

4.5 Théo ludn

Ty gi4 trung tim do NHNN ban hanh hang ngdy 14 co s& cho cac dinh ché tai chinh, ngan hang xac
dinh ty gia mua, ty gia ban ngoai t&. Do dd, nghién ctru xay dung mo hinh du bao ty gia trung tdm c6 mot
¥ nghia va vai tro quan trong. Két qua nghién ciru ndy clia tac gia chi quan tim va du bao ty gia trung tim
trung binh cta cac thang nam 2017 dua trén dit liéu ty gia trung binh hang thang cta giai doan thang
01/2005 dén 12/2016. Trong khi thyc té cac nha quan 1y, nha dau tu, cac doanh nghiép thudng quan tim
dén su bién dong cua ty gia hang ngdy. Chinh vi vy, chi dé nghién ctru chon lya cac m6 hinh phu hop cho
du bdo cdc loai ty gia va cdc chi s0 tai chinh con hira hen nhiéu két qua trong tuong lai. Tac gia cling mong

mudn tiép tuc nghién ctru phat trién cac mo hinh du bao chudi thoi gian nhu: Holt-Winters, ARCH,
GARCH, ARIMA két hop hoi quy bdi vé6i cac bién s6 kinh té vi mo.

5 KET LUAN

bong gop cua nghién ctru 1a xay dung va lya chon mé hinh phu hop ARIMA (0,1,1) dé du bao ty gia
trung tam trung binh thang loai USD/VND tai Viét Nam. Nghién ctru con nham muyc dich goi y cac giai
phép cling nhu ky thudt giup cho cac nha dau tu va doanh nghi€p phat trién cac m6 hinh dy bdo ve ty gia
hang ngay, ty gia ban, ty gia mua céc loai USD/VND, EUR/VND, GBP/VND va c¢ thé van dung phuong
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phap trong viéc xay dung cac mo hinh du bao gia nhu gia vang, gia xang dﬁq, gia chung khoan. Viéc nghién
ctru cac chudi dir liéu thoi gian va phén tich d€ xay dung mé hinh dy bao vé co ban phai tham khao thu tyc
thuc hién Box-Jankins cling nhu cac ky thuat phan tich dé¢ xay dyng dugc mo hinh phu hop nhat.
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