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fuzzy time series to forecast Vietnam’s population from
historical data. By using statistical criterions, the most
appropriate model can be found for forecasting Vietnam's
population to 2020.
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Nghién ciru nay sur dung cac mo hinh khac nhau cua hoz quy,
chudi thoi gian va chudi thoi gian mo dé du bdo dan s6 nudc ta
dura trén cdc s6 liéu cia qud khir. Sir dung cdc tiéu chudn thong
ké dé tim mé hinh thich hop nhat cho méi truong hop, tir do tién
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hanh dy béo dan sé nmude ta dén nam 2020.

1 GIOI THIEU

Dan s6 1a mot van dé 16n ma mdi chinh phu déu
phai c6 sy quan tam dédc biét boi vi n6 anh huong
tryc tiép dén sy phat trlen kinh té xa hoi cta qudc
gia minh. Dy bao dan sb 1a mot cong viéc phai
thyc hién dau tién, khong thé thiéu dugc trude khi
hoach dinh cac chinh sich vi mé ngin han ciing
nhu dai han cua mot dia phuong, mot qudc gia.
Cac chinh sach cho tat ca cac linh vue can phai dua
trén thong tin vé dan sb. Dy bao dan sé tdt, khong
nhiing tdn dung dugc ngudn nhan lyc hop 1y nhat
trong phat trién kinh t& xa hoi ma con tiét kiém
cling nhu chu dong trong xdy dung co s¢ vat chét,
do6i ngil can bg,... cua tAt ca cac linh vuec.

Trong théng k&, hai mé hinh chinh dang dugc
sir dung rong rdi trong du bao 1a mé hinh hoi quy
va mo hinh chudi thoi gian. Trong hai mé hinh
nay, chudi thoi gian dugc xem c6 nhiéu wu diém
hon. Chudi thoi gian dang duoc sir dung phd bién
va hiéu qua trong nghién ciru khoa hoc boi vi rat

130

nhiéu sd liéu cin du bio duogc thu thap theo thoi
gian. Cac m6 hinh chudi thoi gian nhu ty hoi qui
(AR), trung binh trugt (MA), tw hdi qui trung binh
trugt (ARMA), tu hdi qui tich hop trung binh truot
(ARIMA),... dd duoc 4p dung rat phd bién trong
céc du bao ctia kinh té xa hoi,... Tuy nhién, du bao
béng mo hinh chudi thoi gian sé khong ¢ hiéu qua
néu chudi dir liéu khong dimg va khong tuyen tinh.
V6i su két hop cua ly thuyét tap mo, nhiing s0 liu
thu dugc cua qué khar c6 su lién két xéac suét theo
mdt quy tic nhit dinh. Chudi thoi gian mo tin
dung su lién Kkét b lieu nay da dugc chung minh co
nhiéu wu viét hon trong du bao so voi chudi thoi
gian khong mo. Nhidu mé hinh chudi thoi gian mo
da duoc dé nghi nhu mo6 hinh cia S.M.Chen
(1996), K.Huarng (2001), A.M. Abasov et al.
(2002), S.R.Singh (2009),... Theo tim hiéu cia
chung t6i, chudi thoi gian mo chua duge quan tim
dung muc ¢ nude ta nén nhimg dy bao cu thé trong
cac linh vuc chua duge xem xét nhiéu.
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Hién nay, nganh théng ké trén thé gidi, dac biét
la linh vyc du bao da c6 sy phat trién vuot bac.
Trong linh vuc du bao déan s, c6 nhitng mé hinh,
cong cu tinh toan va sy danh gia mai trong nhiing
nim gan day. Véi s6 lidu da c6, mo hinh thong ké
da dugc nghién ciru, ciing voi cic phan mém thong
ké hién tai ching ta hoan toan c6 thé xiy dung
duoc cac mé hinh dé du bao tét cho dan sb nudc ta.
Két qua du béo s& 1a thong tin quan trong dé hoach
dinh cac chinh sach vi mé trong phat trién kinh té
x3 hoi cia dit nudce. Bai viét nay khao sat cac mod
hinh héi quy, chudi thoi gian mo va khong mo dé
tim cac md hinh thich hop nhét trong du béo dan sb
nude ta. Cach 1am trong bai viét nay co thé dugc
ap dung dé du bao dan sb cho céc tinh, huyén va
nhiéu linh vuc khac ¢ nudc ta.

2 CAC MO HINH DU BAO
2.1 M0 hinh héi quy
Goi ¢1a nam Gng véi dan s6 du bao Y¢» cac mod

hinh hdi quy dugc sir dung trong nghién ciru 1a

Tuyén tinh don: yy =a+bt €))
Liiy thira: y, = eb In(tyta 2
Mii bién dang: yp=a+ bctA 3)
Cdp s6 cong: Yt = Y2011 (1+ rlAt) 4

A A A At
Cdp so nhan: y; = y511(1+75) ®)

V=0t TPV +"'+¢’pyt—p +uy +'61”t—1 +ﬁ2”t—2 +...+ﬂq

Mot qua trinh ARMA(p,q) s& c6 qué trinh ty hoi
quy bac p va qua trinh trung binh di dong bac g.
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Trong md hinh (1), (2) va (3), a va b 1a cac hé

. .1
s6 ciia mo hinh, 7 =—(r-2011) véi ¢ 1a thoi
5
gian can dy bao; trong mo hinh (4) va (5), At la
khoang thoi gian tir nim dy bao dén nam duoc
chon lam gbc; 1 la téc do tang dan sb hing

nam duoc tinh boi

IU(YQ) - ln(yl) = Yo
i e ————— N rz = _
h=h U 84|

véi 11, 12 1a diém thoi gian dau va cudi trong diy
s0 liéu dugc sir dung dé tinh toc do gia tdng dan so
tuong Ung véi so dan y; va y».

2.2 Mo hinh chudi thoi gian

i

Mé  hinh tw hoi qui bdc p (AR(p)):
P
Ye=¢pt E‘l Oy TUy (6)

trong do ¢, 1a cc hé sb woc lwong ctia mo hinh,
la s6 hang dam bao tinh on trang.

Mo hinh trung binh di dong bdc q (MA(q)):

q
Ye = ﬂo + El Biuy_; (7

trong d6 f; ciing 1a cac h¢ s6 u6e lugng cia mod
hinh va u; gidng nhu trong (6).
M6 hinh ty hdi qui va trung binh di dong
(ARMA(p,q)):
“
4 ®)

M5 hinh trung binh di dong tong hop véi ty hoi
qui ARIMA(p,d,q):

vy = §+a1yt—1 Ty, ot apy g, +ﬂ1 +&, +---+ﬂq5t—q +e C)

trong do ai,i =1,,2,...,p la tham s tu hoi quy;

St—j’j =1,2,..,q la tham sb trung binh di dong;
o= ,u(,b’l +ﬂ2 +...+ﬁq ); u la gia tri trung binh

ciia chudi thoi gian; e, 1a sai s6 du béo
(e; = y; — y;= b lidu du béo - s6 liéu thyc té).

2.3 M0 hinh hinh chubi théi gian mo

Hién tai c6 nhidu moé hinh chudi thoi gian mo
khac nhau dugc dé nghi. Trong g dung, ngudi ta
thuong st dung cadc moé hinh cua Chen (1996),
Singh (2008), Huarng (2001), Abbasov -
Mamedova (2003), va cua Chen-Hsu (2004). Ngoai
trir m6 hinh cua Abbasov —Mamedova, cac md
hinh con lai déu duge dé nghi gém 4 budc, trong
d6 c6 3 budc dau gidng nhau chi khac nhau & budc
cubdi cung: mo héa dir liéu. Ba bude chung cia cac
mo hinh dugc dé nghi nhu sau:
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Buée 1: Xac dinh tap nén U trén cac gia m. (m, la diém giita cta doan U ).
tri  lich st cua  chudi  thoi s !
gian: U = [Dyi = D3 Dy + Dy ] trong  d6 D, Nguyén tic 2: Néu 4; 1a gia tri mo hoa tai thoi
D, lan luot 1a giad tri 16n nhat va nho nhat cua diém ¢ va c¢6 nhém mdi quan hé mo la

chudi dit ligu, Dy, D 14 cde s0 duong thich hop 4, — 4. A, 4,,... thi gid trj dy bio tai thoi diém
duoc chon. J
t +1 la trung binh cdng cua

Buoc 2: Chia tap U thanh tung doan thich hop mem..m
VAN SRR R

va déu nhauU,,U,,...,U . Xac dinh cac tap md .(mj,mk,ml,---lé diem gilra ctia

A tuong tmg véi U,. Néu A 1a gia tri md hoa tai doan Uj,Uk,Ul,...).

thoi diém 7 va A ; 1a gid tri mo hoa tai thoi diém ¢ ) )
' . . . Nguyén tic 3: Néu A: 1a gia tri mo hoa tai thoi
+1 thi ta c¢6 moi quan h¢ mo . Sl ) Al . glat o
A=A (=12 diém ¢ va khong ton tai moi quan hé mo nao thi gia
1 J . I3 . e R \ \ <R
tri du bao tai thoi diém ¢ +1 1a m; (ml- la diém
Budce 3: Xac dinh cac nhom quan hé mo. .
) . gilta cua doan U ).
Budc cuoi cung cua tirng mo hinh dugce dé nghi
cu thé sau: 2.3.2 M6 hinh cua Singh

2.3.1° Mo hinh cia Chen Véi k = 3,_n, mdi quan h¢ mo cua phén tor k va

Nguyén tic 1: Néu A 1a gia tri md hoa tai thoi kt+1la 4; — 4.

di€m ¢ va chi c6 moi quan h¢ mo duy nhat 1a

A — A, thi gié trj dy bdo tai thoi diém 7 +1 13 Véi R=0,8 =0, tinh cdc gid tri sau:
Db, b; Db, b;
D= ‘Ez’ _Ei—l‘_‘Ei—l _Ei—ZH’Xi =Et X = = B D = =D =B L PR =E
. D, R+M(4;)
Q= +2xD;, 00 =F;~2x DGy = B+~ 1,66 = By =L Hy = By +3x D 1l = B, =3x D3 Fy = —

Trong d6 E;,E; | ,E; , lan luot la gid tri tai ~ diémz+1.

Khi d6 ta c6 cac nguyén tac mo hoa dir liéu

thoi diém ¢, 1 -1, £ - 2; 4;, A, 1an luot 1a gia tri mo
LA nhu sau:

tai thoi diém ¢, ¢ +1 ; F; 1a gid tri dy béo tai thoi

Xl.er:>R=R+Xl-,S=S+l;XXier:>R=R+XXI.,S=S+1;Y1. er:>R=R+Yl.,S=S+1;
YYl.er:R:R+Y);,S:S+1;}?- er:>R=R+I;.,S:S+l;PPl. er:R:R+P}§.,S:S+l;
Ql.er:R:R+Q~,S:S+1;QQZ~er:R:R+QQl~,S:S+1;GI- er:R:R+Gl~,S:S+1;

GGI-EUj:>R=R+GGZ-,S:S+l;Hi er:>R:R+Hi,S:S+I;[-LLIier:>R:R+IﬂLIi,S=S+I
2.3.3 M6 hinh Heuristic x=X({t)-X(-1). Néu x>0 thi
Ta ¢6 gia tri moF(f)coO nhom quan hé Py>Pys-s Py 2 J» nguoc lai néu x<0 thi
m(‘)rAj—>Ap,Aq,A,,,AS,...Vé ham  Heuristic pl’pZ""’kaj‘ Khi d6, néu x>0 thi

h(x; Ay, Ags Ay, Ag,) = Ay, A 4

pl>Ap2 o Apk voi Aj—>Ap1,Ap2,...,Apkv01
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Py Pyses P 2 Jonéux <0 thi

Ap > 4,4 s
Nguyén tic mo hoa dir liéu twong ty mé hinh
cua Chen.

2.3.4 Mé hinh cua Abbasov -Mamedova

Apk voi P1>Pyses Py <J.

Mb hinh chudi thoi gian md ndy gdm 6 budc
nhu sau:

Budce 1: Xac dinh tap nén' U chira doan thoi
gian gilta cac bién doi nho nhat va 16n nhat trong

A :[yAi (“i)/“ij|’“i eU,,uAi 6[0,1], ﬂAi (ul-):

Trong d6 A’ 1a mo héa cac bién ciia nam ¢, C la
héng s6 tu chon sao cho ,uAi (ul) € [O, 1] ;U lacac
bién d6i cuia ting nam, hodc la gia tri trung
binh; ”;n la gia tri trung binh cta ting doan thir 7.

Bucc 4: Mo hoa cic dir ligu dau vao hodc
chuyén dodi cac gia tri sO6 vao céac gia tri mo. Hoat
dong nay cho phép phan anh su tuong tng gia tri
dinh lugng hay dinh tinh cua ty 1& phat trién dan so6
tiéu biéu trong gia tri ciia ham quan hé.

Buée 5: Lua chon tham sb w(l <w<n)nla

sO nam cua dir li¢u ban dau tuwong ung véi doan
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chudi dir lidu.

Budce 2: Chia tap U thanh n doan th(‘)riﬂgian co
do dai bang nhau chtra cac gia tri bién do6i tuong
ung voi ty 1€ tang truong khac nhau cua dan so.
Pong thoi tinh céc gia tri trung binh cua ting doan

(u,ln Jd=1,.., n) .

Bude 3: M6 ta chat lugng cua cac gia tri bién
d6i dan sb nhu 1 mot bién ngon ngit, xac dinh cac
gi4 tri twong g ctia bién ngdn ngit hodc thiét 1ap
cac tap mo F(?):

1

1+[C><(U—u,inﬂ2

thoi gian trudce khi sang ndm co lién quan, tinh toan

cAc moi quan hé mo ctia ma tran P (7)) .

R(1)[i.j]=0"[i./] K (1) /]

Hay
Ry Ry Ry
R()=0" ()ek()=| 2t 22 7 1
Ry Ry Rjj

F(t) = |:max(R1 1,R21,...,Rl.l)max(Rlz,R22,...,Rl.2)...max(le,sz,...,Rl-j ):|

trongdo i=1,..,w;j=1,..,n

Bude 6: Giai mo két qua thu duoc hodc chuyén
doi céc gia tri mo vao cac gia tri dinh tinh. Dy bao
cho nam t&i ¥(¢):

1y )i
v()="y
ZH ()
Két qua du bao cho nam thtr ¢ duoc tinh theo
cong thuc N(t) = N(t - 1) + V(t). trong d6 N(¢) la

dan s6 ciia ndm 7, ¥(7) 1a s6 dan thay doi tir nam 7 -
1 dén nam ¢.

3 TONG QUAN VIEC THUC HIEN

3.1 Nguén sd liéu

Bai Viétﬂ su dung sé liéu cua qua khu tu trang
web cua Tong cuc thong ké 12/2012. Cu thé so
liéu dugc cho bdi cac bang sau:

Bang 1: Dan s6 ca nuéc giai doan 1975 — 2011
Nim Sodin Nim S0din Nim S6 din
1975 47.6 1987 62.5 1999 76.6
1976  49.2 1988 63.7 2000 77.9
1977 50.4 1989 64.8 2001 78.9
1978 51.4 1990 66.2 2002 79.7
1979 52.5 1991 67.8 2003  80.9
1980 53.8 1992 69.4 2004 82.0
1981 54.9 1993 71.0 2005 83.1
1982 56.2 1994 72.5 2006 84.1
1983 57.4 1995 74.0 2007 84.221
1984  58.8 1996 73.2 2008 85.122
1985 59.9 1997 74.3 2009 86.024
1986 61.1 1998 75.5 2010 86.928

2011 87.840

(S6 liéu Bang 1, ciing nhw trong bai bdo nay deoc tinh

don vi la triéu nguoi.)
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3.2 Phuong phap thuce hién va (5) dugc thiét 1ap cu thé nhu sau:
St dung cac mo hinh hoi quy, chpSi thot gian Hoi quy tuyén tinh don:

trfn Adu liéu gxoc va dir liéu mo hoéa dé du bao tong y, = 1141t - 2204.674.

s0 dan. Cu thé: t

i) St dung s6 liéu Bang 1, cic m6 hinh hdi quy Hoi quy lily thira:
trong phan 2.1,. x@y dung cac mf) hinh héi quy cu vy = exp(33.84In7 - 252.85).
thé. Dung cdc ti€u chuén danh gia khac nhau dé lya o
chon md hinh hoi quy phu hop nhat. Cap so cong:

ii) Sir dung dit liéu gbc, phuong phap Box- =87.84[1+0.01092(r — 2011)].

>, Yt

Jenkins xéc dinh cdc md hinh chudi thoi gian P
khong mo AR(p), MA(q), ARIMA(p,d,q) c6 thé co. Cap s6 nhan:
Dua vao tiéu chuén AIC dé lya chon mé hinh chudi _ t—-2011
thoi gian tot nhit. vy = 87.84(1+0.010977) .

iii) Mo hoéa dir liéu gbc bang ciac md hinh cua Ham mii bien dang:
Chen, Singh, Huarng, Chen—Hsu. Sau khi Iwa chon 1( 1-2000)
cung s dung phuong phap nhu da lam trong ii) dé
tim mo hinh phu hop nhat. 4.1.2  Lua chon dwong hoi quy

iv) St dung md hinh ghuéi thoi gian mo Tur cic m6 hinh da dugc xéy dung trong muc
Abbasov-Mamedova cho viéc du bao tir di 4.1.1, ta c6 bang tom tit két qua tinh cac tiéu chuan
liéu goc. dénh nhu sau:

v) Lua chon mo6 hinh c6 chi $6 AIC nho nhét tur

L % Bing 2: Céc tiéu chuin d4nh gida md hinh hoi
1), i), iii) va iv) d€ lam mo hinh t6i vu nhat. g g

e o e i quy da xay dyng

.AVO'I mo hA’mh (?a chon, tlen. Ahanl} dl%’ bao dan so Ham dw bao IS 21IC__SIC __MSE

Viét Nam dén nam 2020. Viéc xu ly dugc thuc —
hién bing phin mém théng ké R Tuyén tinh don 0.994 134.97 138.19 0.725
j ) X ’ . i Liy thtra 0.970 191.78 195.00 1.747
.4 KETQUA DU BAO TONG DAN SO Cap so cong 0.950 25.29 26.26 0.576
CUA CANUOC Cép sq nhan 0.980 18.41 19.38 0.361
4.1 Sir dung cic mé hinh hdi quy Mii bién dang 0.886 73.49 7495 4.262
4.1.1 Duong hoi quy tim duoc Chung ta ciing c6 dd thi cho cac duong hdi quy

Tir s6 liéu Bang 1, céc md hinh (1), (2), (3), (4)  X&Y dung va so liu thyc te nhu sau:
—» Liy thua
S6 dan

- , —  Tuyén tinh

————» Cipsdnhan
Cép s6 cong
—>  Mil bién dang

il Nam
1980 1990 2000 2010 A0

Hinh 1: P thi cAc md hinh d bao giai doan 1975-2011 va s6 liéu thuc té
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Nhén xét:

i) Hé s6 xac dinh ciia cac m6 hinh hoi quy xay
dung tang dan theo thir ty: Mii bién dang — cap sO
cong — cap sé nhan — liiy thira — tuyén tinh don.
Trong d6, ngoai trir m6 hinh mii bién dang c6 hé s6
xac dinh thép, con lai cac mo hinh khac co hé sb
xac dinh cao va khong co su sai léch nhiéu, chung
t6 cac mo hinh hdi quy xdy dung c6 mirc phu hop
kha tét.

ii) Chi s6 AIC va SIC ctia cac md hinh xay
dung tang dan theo thtr ty: Cap s6 nhan — cap s
cong — mil bién dang — tuyén tinh don — Iy
thira. Trong d6, mo hinh cap s6 cong c6 chi s6 AIC
va SIC nhé nhét nén day 1a m6 hinh phu hop hon
nhitng mo hinh con lai.

iii) Sai s6 tuyét d6i trung binh MSE cua cac mo
hinh xdy dung tang dan theo thir ty: Cép s6 nhan
— cap s6 cong — tuyén tinh don — luy thira —
mii bién dang. Nhu vay, chi sd nay ciing cho ta
thiy mé hinh cap sb nhan 1a phu hop nhat.

iv) Dé thi phan t{m cho dit lidu thuc té, cgic
duong hoi quy da thict 1ap tr Hinh 1 cho ta thay
mo hinh cap s6 nhan kha gan véi gia tri thuc te.

Ttr cac nhén x¢t trén, ta thay réng trong cac mo
hinh hoi quy xay dung, mé hinh cap s0 nhan la phu
hop nhat.

4.2 Phuwong phap chudi thoi gian véi dir
liéu khong mo

4.2.1 Cdc mé hinh dw bdo theo diy s6 thoi
gian

Tt s6 liéu Bang 1, kiém tra tinh dung, dd thi tu
trong quan (ACF) va ty twong quan riéng (PACF),
ta ¢6 cac mo hinh du bao c6 thé nhu sau:

Mb hinh MA: Két qua phan tich cho ta thdy c6
mot MA(1).

M6 hinh AR: Sy phén tich cho ta thdy khong
ton tai.

Mb hinh ARIMA: Cac mé hinh c6 thé c6 1a
ARIMA(0,2,1); ARIMA(0,2,2);

ARIMA(0,2,3);ARIMA(1,2,0;; ARIMA(2,2,0);
ARIMA(3,2,0);ARIMA(1,2,1);ARIMA(1,2,2);ARI
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MA(1,2,3);ARIMA(2,2,1);ARIMA(3,2,1);ARIMA
(2,2,2);ARIMA(2,2,3);ARIMA(3,2,2);
ARIMA(3,2,3).

4.2.2 Lwa chon mo hinh

Dung chi s6 AIC dé tim m6 hinh thich hop
nhat tir cac mo hinh c6 thé trén, ta c6 bang tong
hop sau:

Bing 3: Chi s6 AIC cho cic mé hinh chudi thoi

gian
Mo hinh AIC
ARIMA(0,2,1) 46.83
ARIMA(0,2,2) 48.71
ARIMA(0,2,3) 50.67
ARIMA(1,2,0) 56.42
ARIMA(2,2,0) 55.11
ARIMAQ3,2,0) 56.22
ARIMA(1,2,1) 48.72
ARIMA(1,2,2) 50.00
ARIMA(1,2,3) 52.67
ARIMA(2,2,1) 50.67
ARIMAQ3,2,1) 52.63
ARIMA(2,2,2) 51.98
ARIMA(2,2,3) 53.89
ARIMAQ3,2,2) 53.98
ARIMAQ3,2,3) 55.11

So sanh cac md hinh Bang 3, ta théy mo hinh
ARIMA (0,2,1) (hay MA(1)) c6 chi s6 AIC nho
nhéit. B thi Standardized Residuals c6 sai s6 chudn
tap trung gan gia trj 0, 6 thi ACF of Residuals cho
thiy tinh phu hop cia md hinh. Nhu vdy, mo hinh
ARIMA (0,2,1) phu hgp du bao la

sk
Xy

—-0.8750¢

X, =X, -2X, 4 X

-2

4.3 Phu'(mg phap chudi thoi gian véi dir
liéu mo hoa
4.3.1 Mo hoa dir liéu

Tir cac nguyén tic md héa mé hinh Chen,
Singh, Huarng va Chen-Hsu da trinh bay trong
phan 2.3, tinh toan cho dir liéu ctia Bang 1 ta c6 két
qua sau:
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Bing 4: Két qua mo héa dir liéu mé hinh ciia Chen, Singh, Huarng va Chen-Hsu giai doan 1989-2011

Nam Thuc té Chen Singh Huarng Chen-Hsu
1989 64.8 - - - -
1990 66.2 67 - 67 -
1991 67.8 67 - 67 67.75
1992 69.4 70 67.86 70 69.25
1993 71.0 70 71.50 70 71.50
1994 72.5 73 71.04 73 71.50
1995 74.0 73 74.50 73 74.50
1996 73.2 76 74.04 74.5 73.50
1997 74.3 76 73.85 76 74.25
1998 75.5 76 74.32 76 75.25
1999 76.6 76 77.50 76 76.75
2000 77.9 79 76.67 79 78.25
2001 78.9 79 77.87 79 78.25
2002 79.7 79 79.61 79 80.50
2003 80.9 82 79.76 82 80.50
2004 82.0 82 82.80 82 82.75
2005 83.1 85 82.31 85 82.75
2006 84.1 85 83.13 85 84.25
2007 85.171 85 86.50 85 84.25
2008 85.122 85 85.30 85 85.38
2009 86.024 86.5 86.02 86.5 86.13
2010 86.928 86.5 86.24 86.5 86.69
2011 87.840 86.5 86.90 86.5 87.63

MSE 1.214 0.868 0.934 0.19

4.3.2 Lwa chon mo hinh tir 56 liéu mo hoa

Trong cac mo hinh ¢ trén, mé hinh Chen-Hsu
¢6 chi s6 MSE nhé nhat. Liy dit liéu md hoa theo
md hinh nay, thuc hién viéc du bao b?mg mo hinh
chudi thoi gian nhu dit liéu khong mo cia 4.2, ta
¢6 bang tom tat chi s6 AIC nhu sau:

Béang 5: Ciac m6 hinh ARIMACH véi dir liéu m&

héa theo Chen-Hsu

Mé hinh AIC
ARIMAc(0,2,1) 60.94
ARIMAci(0,2,2) 55.90
ARIMAc#(0,2,3) 57.02
ARIMAci(1,2,0) 56.91
ARIMAci(2,2,0) 55.73
ARIMAci(3,2,0) 57.54
ARIMAci(1,2,1) 53.40
ARIMAci(1,2,2) 55.35
ARIMAci(1,2,3) 57.20
ARIMAci(2,2,1) 55.34
ARIMAci(3,2,1) 57.66
ARIMAci(2,2,2) 57.33
ARIMAci(2,2,3) 54.89
ARIMAci(3,2,2) 56.88
ARIMAci(3.2.3) 60.50

So sanh cac mo hinh trén ta théy mé hinh
ARIMAcH (1,2,1) ¢6 chi s6 AIC nho nhat. Vay mo

hinh thich hgp dé du bao 13 ARIMAcy (1,2,1):
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Phuong phap chudi thdi gian md Abbasov-
Mamedova

Str dung cac budc thuc hién cia moé hinh chudi
thoi gian md Abbasov-Mamedova voi dit li€u
Béng 1, ta c6 bang tinh toan sau cung nhu sau:

Bing 6: Két qua dw bio dan sé ca nuéc giai
doan 1997 — 2011

Nim Thuc te Du bao
Sodan Bien doi  So din  Bien doi
1997 74.300 1.100 73.552 0.352
1998 75.500 1.200 75.091 0.791
1999 76.600 1.100 76.328 0.828
2000 77.900 1.300 77.387 0.787
2001 78.900 1.000 78.763 0.863
2002 79.700 0.800 79.649 0.749
2003 80.900 1.200 80.351 0.615
2004 82.000 1.100 81.728 0.828
2005 83.100 1.100 82.787 0.787
2006 84.100 1.000 83.887 0.787
2007 84.221 0.121 84.840 0.740
2008 85.122 0.901 84.657 0.436
2009 86.024 0.902 85.812 0.690
2010 86.928 0.904 86.714 0.690
2011 87.840 0.912 87.619 0.619
MSE 0.347
AIC 25.13
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Hinh 2: Dan s6 thuc té va du bao bang mé hinh Abbasov-Mamedova giai doan 1997-2020

Chi s6 AIC va hinh vé& tryc quan (Hinh 2) cho
ta thay mo hinh Abbasov-Mamedova c6 ket qua du
bao rat tot dan so Viét Nam.

4.4 Du bao

Tur cac mo hiph tdi wu da lua chop trong 4.’1,
42,43 va4.4,tién héqh du bao dan s6 nudce ta dén
nam 2020, ta c6 bang tong hgp sau:

Bang 7: Dan s6 nudrc ta giai doan 2012-2020 tir cac md hinh dy bao

Nam 2012 2013 2014 2015 2016 2017 2018 2019 2020

Abbasov-Mamedova 88.540 89.110 89.620 90.080 90.970 91.390 91.810 92.230 92.230

ARIMAcy(1,2,1) 88.447 89.343 90.191 91.070 91.930 92.802 93.666 94.534 95.400

ARIMA(0,2,1) 88.782 89.723 90.665 91.607 92.548 93.490 94.431 95373 96.315

Cép s6 nhan 88.800 89.780 90.86 91.760 93.790 94.82 95.860 96.910 96.910
Trong cac du bao cia Bang 7, dya vao chi $6 TAI LIEU THAM KHAO

AIC, ta thiy m6 hinh Abbasov-Mamedova cho mot
Kkét qua du bao tdt nhat dan sb Viét Nam.

5 KET LUAN

Bai bao da khao sat cac mo6 hinh khac nhau ctia
hdi quy, chudi thoi gian mo va khéng mo trong du
béo dan sb nudc ta, dua vao tiéu chudn théng ke,
két luan duoc md hinh hoan toan dua trén su md
héa dir liéu Abbasov-Mamedova cho mot két qua
du bao rat tot. Pay 1a mot két qua du bao t6t ma
thuc té ung dung khong nhiéu b sb lidu c6 duoc.

Mic du, su phat trién dan sb cua nudc ta phu
thudc vao céac chinh sach vé dan sb cia nha nudc
trong tuwong lai, phu thudc vao sy phat trién kinh té
x4 cua dat nudc, tuy nhién véi dac diém ddi tuong
du bao khong doi hoi qua chinh xéc, theo chung toi
két qua du bao trén co thé dugce st dung trong
hoach dinh chinh sach kinh té xa hoi vi mé cho cac
cép quan i.

Cac mo hinh va cach lam nhu da thuc hién cho
du bao dan sb ca nudc trong bai viét nay, co thé
duogc thyc hién twong tu cho du bao dan s6 ctia mot
huyén, tinh hodc thanh phd ciing nhu cho nhiéu
{mg dung khéc cua thuc té.
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