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DU BAO SAN LUQNG LUA VIET NAM
BANG CAC MO HINH TOAN HQC

V6 Van Tai'
ABSTRACT

The article uses different models of regression and time series to forecast Vietnam's
paddy output based on past data. Using statistical criterions in making model to find the
most appropriate model, from there forcasting paddy output for the next five years by
this model.
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TOM TAT

Bai bdo sir dung cdc mé hinh khéc nhau ciia hoi quy va chudi thoi gian dé du bdo san
lwong lia cua Viét Nam dwa trén cac so liéu cua qua khir. Swr dung cac tiéu chuan cua
thong ké trong lwa chon moé hinh dé tim mo hinh thich hop nhat, tw do tién hanh dy bao
san luong lia cho 5 nam tiép theo bang mé hinh nay.

Tir khéa: Hoi quy, chudi thoi gian, duw bdo, tiéu chuin AIC, sin lwong lita

1 TONG QUAN
1.1 Tinh hinh va y nghia cia viéc dw bao san lwgng lia ctia nwéc ta

Trong xu huéng hdi nhap qudc té hién nay, nhu ciu vé thong tin thi truong tai mot
thoi diém nao d6 trong twong lai 13 rit can thiét. Nha nudc ta dé thay rd y nghia to
16n ciia dyr bao dbi v6i sy phat trién kinh té xa hoi ctia dat nudce, do d6 da co nhidu
quan tam dén cong tic nay trong nhirng nim gan day. Nhiéu co quan chuyén trach
va ban chuyén trach vé dy bao da duoc thanh lap & cép BO, tinh va thanh phé. Tuy
nhién, theo danh gia cong tac du bdo cua nudce ta con rat non kém va han ché nhiéu
mat, chua dap ing dugc nhu clu cla su phat trién kinh té cta dat nudc hién nay.
Nguyén nhan cua thyc trang nay thi nhiéu, nhung c6 thé chi ra mét sé nguyén nhan
chinh sau: Su thiéu hut nghiém trong nhan lyc trong linh vuc du bao; cac ) liéu
téng hop cho du bao khong dﬁy da va khong chinh xac; cac co quan don vi ¢ dia
phuwong con xem nhe cong tic du bao; thiéu phuong tién ki thuat, kinh phi cho
du bao; ...

Du bdo san luong lta 1a mot trong nhitng viée can thiét cho viéc phat trién nganh
kinh té nong nghiép hang dau ciia nudc ta. Khi ching ta du doan dugc san luong
lta & tuong lai tang hay gidm so v6i hién tai, khi do ching ta s& c6 cac chinh sach
tac dong mot cach kip thoi va dung luc dén cac bo phan lién quan. D6 1a cac chinh
sach lién quan dén dat trong laa, thuy loi, nong dén, tir d6 anh hudng dén viéc quy
hoach cum cong nghlep, dan cu va nhiéu van dé kinh té xa hoi khac. Dy bao dugc
san lugng lha s€ giup cho hi¢p hoi luong thuc (VFA) tham muu cho nha nudc
trong viéc dam bao an ninh lwong thuc trong nudc, diéu hanh ké hoach xuét khau
mang lai loi ich cao nhat cho ngudi nong dan va doanh nghiép. Hién nay Bo nong
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nghiép & Phat trién Néng thén dang chi dao cac co quan chuyén trach lap ké
hoach tong thé phat trién cac loai cdy trong chinh cua nudc ta, trong d6 lua duoc
xem 1a cdy quan trong nhat. Dé lap dugc ké hoach nay, diéu can thiét 1a phai co
duge du bao cho san lugng lua. Dy bao san lugng lua cang c6 y nghia quan trong
trong diéu kién nudc ta nam trong ving chiu anh huéng nghiém trong ctia bién d6i
khi hau.

1.2 Nguon so liéu

DPé du bao san lugng lta cua nudce ta, chung t6i su dung dir liéu cua qua khur tu
nam 1990 dén nam 2010 (21 nam). S6 liéu nay dugc lay tir trang web cua Tong
cuc Thong ké va Bo nong nghiép Phat trién Nong thon ngay 1/1/2012. Cu thé sb
li¢u dugc cho béi bang sau:

Biang 1: Thong ké san lweng lia ci nwéc tir nim 1990-2010

Sén lwong
Nim Ca nam Pong xuén Hé thu Lia mua
1990 19225.1 7865.6 4090.5 7269.0
1991 19621.9 6788.3 4715.8 8117.8
1992 21590.4 9156.3 4907.2 7526.9
1993 22836.5 9035.6 5633.1 8167.8
1994 23528.2 10508.5 5679.4 7340.3
1995 24963.7 10736.6 6500.8 7726.3
1996 26396.7 12209.5 6878.5 7308.7
1997 27523.9 13310.3 6637.8 7575.8
1998 29145.5 13559.5 7522.6 8063.4
1999 31393.8 14103.0 8758.3 8532.5
2000 32529.5 15571.2 8625.0 8333.3
2001 32108.4 15474.4 8328.4 8305.6
2002 34447.2 16719.6 9188.7 8538.9
2003 34568.8 16822.7 9400.8 83453
2004 36148.9 17078.0 10430.9 8640.0
2005 35832.9 17331.6 10436.2 8065.1
2006 35849.5 17588.2 9693.9 8567.4
2007 35942.7 17024.1 10140.8 8777.8
2008 38729.8 18326.9 11395.7 9007.2
2009 38950.2 18695.8 11212.2 9042.2
2010 39988.9 19218.1 11595.7 9175.1
Sé liéu cua bang 1 dugc vé thanh biéu dd cOt nhu sau:
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Hinh 1: Biéu dd cot san lrong lia cac vu va cd nim cia Viét Nam tir 1990 - 2010
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1.3 Phwong phap thwc hién

St dung s6 liéu tir bang 1, chung t6i tién hanh dy bdo san luong lia nudc ta bang
hai phuong phap: M6 hinh hoi quy va chuoi thoi gian.

M¢6 hinh héi quy: St dung cac mé hinh hodi quy da biét cho viéc du bao nhu: da
thirc (voi nhiéu bac khac nhau), cép sb cong, cép s6 nhan va ham mi bién dang.
Du bao san Iwgng Iua cho vu mua, dong xuan, hé thu va ca nam vai tAt ca cac mod
hinh nay, sau d6 dya vao mot sb tiéu chuan cua théng ké nhu hé sb xac dinh R?,
thong tin Akaiken (4/C), thong tin Schwarzn (SIC), sai s6 trung binh (ME), d6 thi
phan tan dé danh gia sy phu hop cia mé hinh, tir d6 lya chon dudng hoi quy phu
hop nhat. M6 hinh hdi quy da thirc dugc khao sat, nhung véi dir lidu thu duoc cac
mb hinh nay khong phi hop, do d6 chiing t6i khong trinh bay trong bai viét nay.

M6 hinh chudi thoi gian: St dung cac mo hinh dy béo trong chudi thoi gian nhu:
Mo hinh ti hdi qui (4R), mé hinh trung binh di dong (MA), mé hinh tu hdi qui va
trung binh di dong (4RMA), mo hinh trung binh di dong tong hop véi tu hoi qui
(ARIMA). Dy bao san lugng lua cho cac vu va ca nam, sau do ta dung tiéu chuin
(AIC) @ danh gia mo hinh nao phil hgp nhat.

Sau khi lya chon dugc 2 mé hinh phut hop nhét tir hai phwong phap trén, chung ta
tiép tuc sir dung tiéu chudn AIC dé c6 dwoc mo hinh phu hop hon. Sir dung mo
hinh nay dé du bao cho san lugng lua timg ndm tir 2011 — 2015,

Viéc phan tich va xdy dung cac mé hinh hdi quy va chudi thoi gian duoc thyc hién
trén phan mém thong ké R.

2 CAC MO HINH DU BAO SAN LUQONG LUA

2.1 M5 hinh héi quy

Goi ¢ 1a nam tng véi san luong lta dy béo y,, cac mo hinh hdi quy dugc sir
dung trong nghién ctru nay la

- HOoi quy tuyén tinh:

v, =a+bt (1)
- Hdi quy da thirc bic n:
Y, =a,+at+a,t’ +..+a,t" 2)
- Ham cép s cong:
Vi = Vaoro (14 1.A7) 3)
- Ham cip s6 nhan:
Yo = Vo (+7,)" (4)

Trong mé hinh (3) va (4) thi Ar la khodng thoi gian tir nam du bao dén nam duoc
chon lam goc (2010);v r1, rp lan luot 1a toc d6 tang san lwgng lha hang nam ctia mo
hinh (3) va (4). Cuy thé

o= ln(y2010)—1n(y1990) r o= Y2010 )
‘ 2010-1990 "7\ Yyo00
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- Ham mii bién dang: y, = a+bc’, (5)
Trong do
a, b, ¢ la cac tham s6 dugc wdc lugng tir cac so li€u da biét,

t= %(t —2010) v6i ¢ 1a thoi gian can dy bao.

2.2 Mo hinh chubi thoi gian
a) Mo hinh tw hoi qui bic p (AR(p)) dang:

Vi =¢0+Z¢tyt7i+ut (6)
i1

Trong d6 ¢, 1a cac hé s6 udc lwong ciia mé hinh,
1,12 s6 hang dam bao tinh nhiéu tréng.
b) Mo hinh trung binh di dong bdc q (MA(q)) dang:

yo=B+ iﬁiut—i (7)

Trong d6 B, ciing 1a cac hé s udc lwong ctia mo hinh va u, gidng nhu trong (6).
¢) MG hinh tw hoi qui va trung binh di dong (ARMA(p,q))
Két hgp mo hinh AR(p) v6i md hinh MA(g) ta c6 md hinh ARMA(p,q). M hinh
nay c6 dang nhu sau:
V=P +y t oy, +t ¢py[7p tu, +fu, +pu, , +.+ ﬁqul—q . 3
Mot qué trinh ARMA(p,q) s& c¢6 qué trinh ty hoi quy bac p va qué trinh trung binh
di dong bac g.
d) M0 hinh trung binh di dong tong hop véi tw hoi qui ARIMA(p.d,q)
Phuong trinh khai quat ctia mo hinh ARIMA(p,d,q) dugc trinh bay dudi dang sau:
V=0t )y Ty ety t e+t B te, )

Trong d6 o« la tham sd tuy hdéi quy; & 1a tham s trung binh di dong;
O=u(p+p,+...+ B,); pu la gia tri trung binh cua chuoi thoi gian; e, la sai s0 du

bdo (e, = , — y, = s6 liéu dy bao - s6 liu thuc té).

2.3 Tiéu chuin d4nh gia mé hinh

Hién nay c6 rat nhiéu tiéu chuén khac nhau dé danh gia mirc d6 phu hop cua cac

mo hinh hoi quy va chuoi thoi gian da xay dung. C6 nhiéu nghién ctru vé van dé

nay, nhung khong thé khang dinh dugc tiéu chuan nao tot hon. Trong bai viét nay

chung t6i st dung cac ti€u chuan sau d€ so sdnh cdc md hinh véi nhau. Pay la

nhirng tiéu chuan pho bién, dugc tinh trong hau hét trong cdc phan mém thong ké.
a) H¢ so xdc dinh:

Z(yi _J;f)z
R? — i

=, (10)
Z(yi _)7)2
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trong d6 y, va y, lan luogt 1a gia tri thyc té va gia tri du bao ctia mo hinh héi quy
khi bién x nhan gia tri x;; ¥ 1a trung binh cla cac y,,i = 1,2,...,n.
R’ 12 mot tham sb do sy phit hop ciia md hinh hdi quy. Ta c6 0< R* <1, R*cang

16n thi mé hinh hdi quy da xay dung dugc xem la cang phu hop, cang ¢ y nghia
trong viéc giai thich sy bién thién ctia y thong qua su bién thién cua x.

b) Tiéu chudn théng tin Akaiken (AIC):

i SSE.
n

AIC = (11)

Trong d6 k 1a s6 bién udc lugng (bao gdom ca hé s6 chin), n 1a s6 mau quan sat,

SSE=>"(y, -5, v6i y, va 5 gidng trong cong thirc (10).
i=1
AIC 1a cong cu phat hién sai s6t khit khe hon R khi ting thém bién doc 1ap. Khi so
sanh hai hay nhi€u m6 hinh, m6 hinh nao c¢6 AIC thap nhat thi mé hinh do sé
tot hon. i
¢) Tiéu chuan thong tin Schwarzn (SIC):

SIC =n 1n(SS j+k, (12)
n

Trong d6 SSR = Z(f’i ~-7) voi y va §, gidng trong cong thirc (10). Gia trj SIC
i=1

cang nho thi mo hinh cang tot.
d) Do thi phdn tan:

D6 thi phan tan chi duoc ap dung trong truong hop hai bién. Tir s6 lidu thuc té
chung ta vé& do thi phan tan, tir s6 liéu du bao ching ta vé dugc cac duong dy bdo.
Cac cham dai dién cho cac cip quan sat dugc phan tan ngau nhién, néu cac chiam
gan nhu tap trung quanh duong thang tirc mdi lién hé nay gan nhu tuyen tinh. Nhin
vao dd thi, quan sat thay duong du bao nao gan véi sb liu thyc té thi chung ta 6
thé chon mo hinh d6 dé du bao.

e) Saisé trung binh:

n

me=1

(13)

Trong d6y,va y, duoc xac dinh giéng nhu (10). ME cang nho thi mo hinh xay
dung cang phu hop.

3 KET QUA DU BAO TONG SAN LUONG LUA CUA CA NAM

3.1 Sir dung cac md hinh héi quy

a) Puong hoi quy tim dwoc

Tir s6 liéu bang 1, ching ta tinh dwoc cac duong hoi quy du béo theo (1), (2), (3),
(4) va (5) cho san Iwgng lta ca nam cu thé nhu sau:

- HOi quy tuyén tinh: y, = -2073842 + 1052.20x.

Trong d6 ¢ 1a ndm can du bao.

- Ham cép s6 cong: y, = 39988.9[(1 + 0.036619(¢ - 2010)].
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— Ham cdp s6 nhan: y, = 39988.9(1 + 0.037298)"*""°. .
~ Ham mii bién dang: y, = 34788.92837 + 154.89497(1.598242)"

Trong d6 ¢ = %(t —2010) v6i 713 ndm can dy bao,

b) Luea chon dweong hoi quy

i) Do thi phan tan cia so li¢u va do thi ciia cac mod hinh hoi quy du bao duogc
xac dinh boi cac ham trén, dugc v€ nhu sau:

- Thirc té&
- Tuw&n tinh
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i
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Hinh 2: Db thi phén tan gia tri thwe t& va 4 mé hinh hdi quy dw bao sén lwong lia
Hinh 2 cho ta thdy mo hinh hdi quy tuyén tinh c6 cac gia tri du bao gan ding véi
gia tri thyc té nhat.
ii) Chung ta ciing c6 céc tiéu chuan danh gia moé hinh hoi quy da xay dung cu
thé nhu sau:

Bing 2: Tong hop céc tiéu chuin danh gia mé hinh cho sin lugng lda ca nim

Mb hinh AIC SIC ME
Tuyén tinh 371.9016 369.9016 899.2762
Cép s6 cong 391.9792 389.9792 5193.9059
Cép sb nhan 373.5087 372.5087 2155.9093

Ham mil bién dang 399.0357 397.0357 5707.8057

Béng 2 cho ta thay tit cac chi sé danh gia sy phii hop ctia mé hinh hdi quy tuyén
tinh t6t hon cac mo6 hinh con lai.

Tir cac phan tich trén ta thay trong cac md hinh hdi quy du bao san luong lta ca
nam, hoi quy tuyen tinh la phu hop nhat.

3.2 Phuong phap chudi théi gian

Vi sb lidu bang 1, kiém tra tinh dung ta théy né duoc thé hién rd nhét ¢ sai phan
bac 2.
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dfuacanuac, 4=2)

T T T T
1T99sS ZO0a0 Z0O0sS 2010

Hinh 3: Sai phin bic 2 ciia san lwgng lua
Ta cling ¢6 ham ty twong quan (ACF) va ty twong quan riéng (PACF) dugc cho
boi cac hinh vE€ sau:

Serices diffz2

Hinh 4: Ham ACF sai phéan béc 2 cia san lwgng lia ca nwéc

Series diff2

PatelACF
!

Hinh 5: Ham PACF sai phan bac 2 ciia san lwgng lia ca nuéc
a) Cdc mé hinh dw bdo theo day sé thoi gian
Qua phan tich tir 756 lidu, kiém tra tinh dung, dd thi ACF va PACF, ta c6 cic md
hinh du bao c6 thé nhu sau:
_® Du bao bang mo hinh binh quan di dong (MA): K&t qua phan tich cho ta
thay c6 mot MA cap 1, hay ton tai MA(1).
* Du bdo voi mé hinh tw hoi quy (AR): Su phan tich ciing cho ta thiy ton tai
md hinh cap 1 cia mo6 hinh nay (4R(1)).
* Dy bdo voi mé hinh ARIMA bang phwong phdp Box-Jenkins:
Céc md hinh c6 thé co6 1a: ARIMA(1,2,1), ARIMA(2,2,1), ARIMA(1,2,2),
ARIMA(1,2,3), ARIMA(2,2,2), ARIMA(2,2,3), ARIMA(3,2,1), ARIMA(3,2,2).
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b) Lwa chon mé hinh

Dung tham s6 AIC dé tim md hinh thich hop nhét tir cic md hinh ton tai trén, ta co
bang tong hgp nhu sau:
Bang 3: Gia tri AIC ciia 10 mo6 hinh dw bao

M&b hinh AIC
MA(1) 372.8700
AR(1) 414.1900

ARIMA(1,2,1) 320.7702
ARIMA(2,2,1) 322.7702
ARIMA(1,2.,2) 321.9521
ARIMA(1,2,3) 323.6193
ARIMA(2,2.,2) 323.7266
ARIMA(2,2.,3) 325.5603
ARIMA(3,2,1) 324.1348
ARIMA(3,2.,2) 325.2461

So sanh AIC cua cac m6 hinh trén ta thdy AIC cia md hinh ARIMA(1,2,1) nho
nhat. Vay mo hinh chuoi thoi gian thich hop nhat dé du doan san lugng ltia ca nam
la m6 hinh ARIMA(1,2,1).

3.3 Du bao san lwgng lua giai doan 2011 — 2015

Tir cac phan tich trén, ta thiy khi sir dung md hinh hoi quy thi m6 hinh hoi quy
tuyen tinh 1a pho hop nhat. Néu str dung m6 hinh chu6i thoi gian thi m6 hinh phu
hop nhat 1a md hinh ARIMA(1,2,1). K&t qua du bao bang hai md hinh nay cho giai
doan 2011 — 2015 cu thé trong bang sau:

Bing 4: Du bo sin lweng lia ca nwée giai doan 2021-2015 bing hdi quy tuyén tinh va
ARIMA(1,2,1)

Sin lgng (nghin tin)

Nam

Tuyén tinh ARIMA(1,2,1)
2011 42112.09 40893.40
2012 43164.28 41838.30
2013 44216.47 42771.04
2014 45268.66 43707.45
2015 46320.85 44642.75

Trong 2 md hinh trén, 4IC ciia hdi quy tuyén tinh (371.9016) cao hon AIC cua md
hinh ARIMA(1,2,1) (320.7702). Nhu vay str dung ARIMA(1,2,1) d¢ du bao cho san
lugng lia ca nudc s€ cho két qua phu hop hon.

lizcanam
)
|

=
= -
=

=) 1TSS Zonona Zooas Zoc O ZosS

Hinh 6: P thi dy bio sin lwong lia ci nwée bing md hinh ARIMA(1,2,1)
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4 KET QUA DU BAO CHO TUNG VU LUA TRONG NAM

Thyc hién viéc du bao san luong lta vu dong xuén, he thu va lua mua theo hai mé
hinh hoi quy va chuoi thoi gian theo cach lam tuwong ty nhu dy bao san lugng lua
ca nam da trinh bay & trén, ta cé két qua dugc cho bdi bang tong hop sau:

Biang 5: Cac md hinh hoi quy va chudi thoi gian dw bio cing céc gia tri AIC cho 3 vu lua

trong nam
M hinh dw bio phu hop nhait
Vu laa Hoi quy Chubi thoi gian
M6 hinh AIC Mo hinh AIC
Dong xuan Tuyén tinh 348.410 ARIMA(1,2,1) 307.398
He thu Tuyén tinh 328.190 ARIMA(1,1,3) 314.150
Lua mua Tuyén tinh 263.201 ARIMA(1,1,1) 295.719

St dung mo hinh phi hop nhat tir bang 5 (md hinh ARIMA(1,2,1) cho vu dong
xudn, mo6 hinh ARIMA(1,1,3) cho vu hé thu, m6 hinh ARIMA(1,1,1) cho vu mua)
dé du bao san lugng lua giai doan 2011 — 2015 cho ting vu ta c6 Kkét qua cu thé
dugc téng hop nhu sau:

Bing 5: Két qua du bao san lwgng la giai doan 2011-2015 cho 3 vu laa

Vu laa 2011 2012 2013 2014 2015
Dong xuan 19605.34 20100.73 20509.52 20987.66 21410.27
He thu 11806.08 11862.65 12076.37 12285.50 12490.14
Lua mua 9092.86 9167.61 9099.67 9161.41 9105.29

5 MOQT SO NHAN XET

Trong hai phuong phap du bao cho san luong lta cua vu dong xuén, he thu, lua
mua va ca nam, phuong phap chuoi thoi gian lubn c6 két qua dy bao phu hop hon.
Trong cac md hinh chuoi thoi gian thi mé hinh ARIMA lubn 1a sy lya chon
t6t nhat.

Trong cac du bdo san lugng lta cua cdc vy mua va ca nam, vy dong xuan dugc
danh gia s& cho c6 két qua phu hop nhat, vu hé thu s& cho két qua thiéu chac chan
nhit. Diéu nay c6 thé dugc giai thich béi vu déng xuén it chiu anh hudng cua thoi
tiét, sdu hai, dién tich gieo xa luén & murc 6n dinh, trong khi vu hé thu thi nhiing
yéu t6 nay thi nguoc lai. Hién tai trén trang web ctia Bo Nong nghiép va Phat trién
Néng thon chua c6 s6 liéu chinh thirc vé san lugng lia ndm 2011, nhung theo dénh
gi4 so bo tai cude hop thang 2/2012 san lwong nay wdc khoang 41 nghin tan, trong
d6 vu dong xuan khoang 19.6 triéu tan, hé thu khoang 12.3 triéu tin va vu mua
khoang 9.1 triéu tan. Cac két qua du bao nam 2011 tir bang 4 va 5 ching minh
nhitng nhén xét trén va ciing cho thiy két qua dy bao ngin han & trén c6 thé chap
nhan duoc.

Du bao san lugng laa that rat kho dé co duoc két qua chinh xac cao bdi vi nod
khong nhirng phu thudc vao thoi tiét, thuy van, dich hai ma con phy thudc vao cac
chinh sach vé cay lua, toc do cong nghiép, do thi hoa cua dia phuong va chinh phu,
phu thudc vao k¥ thudt canh tc, sy phat trién cua cac tién bo cua khoa hoc k¥
thuat phuc vu néng nghiép trong twong lai. Tuy nhién, sir dung mo hinh hdi quy,
chudi thoi gian trong dy bao san lugng laa 1 mot kénh du bao quan trong dé tham

133



Tap chi Khoa hoc 2012:23b 125-134 Truong Dai hoc Can Tho

khao trong cac quy hoach phat trién. Ddi voi phuwong phap hoi quy, néu c6 thém
duoc dit liéu cho cac bién khac anh huong dén san lugng lua thi viéc du bao s€ cho
két qua chinh xac hon. Hién tai, hai phuong phap nay ciing duoc sir dung phd bién
dé du bao ngén han cho nhiéu linh vuc khac.
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