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Tém tit. Bai viét gidi thiéu tong quan vé mé hinh dy bdo Xam GM (1, 1) va huéng dan cdch
sir dung Microsoft Excel dé mé phong mé hinh nay. Dé minh hoa phwong phdp tinh todn, bai
viét sir dung doanh thu nganh Du lich Qudng Binh giai doan 2011-2015 lam vi du.
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1. PAT VAN PE

Hién nay thé gidi cod rat nhiéu phuong phap nghién ctru khoa hoc hién dai. Mot
trong sd d6 1a phuwong phap Iy thuyét hé thong Xam (Grey System Theory). Ly
thuyét nay duoc dé xuat boi gido su Deng ngudi Trung Qudc vao nim 1982. N6 tap
trung nghién ciru hé thong thong tin khong chic chin va khong diy di voi bo dir licu
¢6 ¢& mau nho [3]. Chinh vi vay, Iy thuyét nay di khic phuc dugc nhitng nhuoc
diém von co cta cac phuong phap truyén théng. Vi du, véi phuong phap thong ke, dé
dat dugc két qua c6 tinh chinh xac va do tin cdy cao phai can lugng dit liéu 16n (c&
mau >30) trong khi phuong phép 1y thuyét hé théng Xam chi can mét luong dir liéu nhod
(¢ mau >= 4). Vi vay, phuong phap 1y thuyét h¢ théng Xam dugc ap dung rong rai trén
nhiéu linh vye nhu kinh té, giéo duc, san xuét, niang lugng, moi trudng vv... [4-7].

O Viét Nam, ly thuyét hé thong Xam duoc xem la phuong phap “méi la”,
phuong phap nay chi duoc dé cap dén trong hai nghién ciru cta tic gia Nguyén
Phuéc Hai [1, 2]. Thém vao d6, toan bd nhitng tai liéu, nghién ciru vé Iy thuyét hé
thong X4m noi chung ciing nhu md hinh dy bao Xam nodi riéng hoan toan bang ngon
ngit nudc ngoai. Vi vy, giang vién va sinh vién gip rat nhiéu khé khin trong viéc
tiép can tai liu nghién ciru vé phuong phap nay. Nham goép phan giai quyét nhiing
kho khin trén, trong bai viét ndy, chung toi trinh bay chi tiét ndi dung moé hinh du
bédo Xam GM (1, 1) va hudng din cach tinh toan mo hinh dy bao Xam trén phan
mém Microsoft Excel.

2. LY THUYET HE THONG XAM VA MO HINH DU'BAO XAM GM (1, 1)
2.1. Ly thuyét h¢ théng Xam

Ly thuyét hé théng Xam tip trung nghién ctru hé thong thong tin khong chic
chan va khong day du trong qua trinh ra quyét dinh. Trong mot nghién ciru cia gido
su Deng vao nam 1989 thi hé théng Xéam dugc dinh nghia nhu sau: “H¢ théng voi
mot ph?ln thong tin duogc biét va mot ph?ln thong tin chua dugc biét dugc goi l1a hé
thong Xam”. Qua hon ba mwoi nam xay dyung va phat trién, 1y thuyét hé thong Xam
da tao duoc vi thé va dugc xem nhu 1a mot nganh khoa hoc maéi ndi voi clu trac ly



thuyét rat riéng bao gom cac bd phan sau: hé thong phan tich, quan hé Xam, mé hinh
dy bao Xam, mo hinh diéu khién Xam,...
2.2. M6 hinh duw bao GM (1, 1)

Mo hinh dy bdo GM (1, 1) 1a mét trong nhirng mo hinh dy bao quan trong
trong hé théng mé hinh du bdo Xam. Vi mé hinh nay d& dang tinh toan va do
chinh xac cao nén n6 dugc 4p dung rong réi trong nhiéu linh vuc nhu kinh té,
quan ly, van tai... Theo Kayacan va cong su [5], md hinh GM (1, 1) duoc thiét 1ap
dua trén phuong trinh vi phan bac nhat. Cac budc tinh toan cu thé cia mé hinh du
bao GM (1, 1) dugc thé hién chi tiét nhu sau:

Buéc 1. Gia sir rang X 1a chudi dit liéu khong 4m

XO= (x9(1), x9(2),..x @(n)), n> 4, 1)
v6i n 1a chiéu dai chudi dit ligu.

Buéc 2. Voi dit liéu ban dau da cho sin, trude khi st dung mo hinh du béo
Xam GM (1, 1), can kiém tra xem chudi dit liéu trén d3 dap tmg yéu cAu bat budc
hay khong theo cong thire sau:

,i22,3,..0 @)
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Néu tat ca cac gia tri o(i) déu ndm trong khoang gia tri (i) “le m emt [y

)
c6 thé ap dung mo hinh dy bao Xam GM (1, 1).
Budre 3. Tinh cac gia tri X bang cach sir dung phuong phap cong tich liy:

X®P=(x® (1), xP(2),..xP(n)),n> 4 (3)

voi xO(k) =Y x (i), k=23,..,nva x(1) =x(1)
i=1
Buéc 4. Thiét 1ap phuong trinh ctia mé hinh dy bao Xam GM (1, 1).

dx()(k

xO(k) |
dk

Budc 5. Tinh gia tri cic tham sd a va b.

Gia trj tham sb a va b ctia mé hinh du bao Xam GM (1, 1) dugc tinh dya trén

ax®W (k) =b (4)

phuong phéap binh phuong tbi thiéu, cu thé nhu sau:

[a] 1. T

a= |b|=(BTB)_ B'Y (5)

[/

trong do:
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Buéc 6. Thiét 1ap co g thirc tn%h]cac glabtri du bao ctia mo hinh

34(1)(k+1) “’) ‘a*‘+ ,k=1,2,3..0,n+1,. )

| al  a
Bude 7. Tinh cac gia tri du bado ciia mo hinh du bdo Xam GM (1, 1) dua trén
cong thirc sau

KOk +1) =xP(k+1) -xP(k), k=12,..... (8)
hoiac
R‘O)(k+1):|_x(°)(l) b e (1-e% (9)
N

2.3. Danh gia do chinh xac ctiia mé hinh dw bao Xam
Str dung chi s6 MAPE (Means Absolute Percentage Error) dé danh gia d6 chinh
xé4c ctia mo hinh dy bao Xam [8]. Chi sé MAPE duoc tinh toan boi cong thic sau:
1" |X(0)(k) _ )A((O)(k)|
0)
MAPE = ‘ X (K) ‘

x100% (10)
rONG 0% 0 (k) 14 gi tri thye t€ & tho diém k
KO (K) 1agia tri du bao & thoi diém k
Chi s6 MAPE dugc chia thanh 4 nhém nhu sau [9]:
Bang 1 Bang danh gia MAPE
MAPE 1% 1%-5% 5%-10% >10%

Mirc danh gia | Xuat sic T6t | Chap nhan duge | Khong phu hop

3. PHAN MEM MICROSOFT EXCEL VA CACH TINH TOAN MO HINH
DU BAO XAM GM (1, 1) TREN PHAN MEM EXCEL

3.1. Phan mém Microsoft Excel va cac ham lién quan dwgc sir dung dé tinh toan
mo6 hinh du bao Xam GM (1, 1)

Microsoft Excel dugc st dung phd bién trong qué trinh xay duyng mo hinh,
phan tich, thong ké va xir 1y dir liéu trong nhiéu linh vuc nhu quan ly, thong ke, tai



chinh. Giao dién d& sir dung véi cac ham tinh toan dugc tich hop trong bo phan mém
cho nén viéc tinh toan va théng ké dugc dé dang giai quyét. Sau day 1a mot sb ham



lién quan dén viéc tinh toan mo hinh dy bao Xam.

Ham TRANSPOSE:

Cu phap: TRANSPOSE (array).

Chtre ning ciia ham TRANSPOSE 1a dé hoan d6i dir lidu tir hang thanh cot cua
mot mang hodc mot pham vi trén mot trang tinh va nguogc lai.

Array la mQt ma tran (mang) hodc pham vi 6 trén mdt trang tinh ma ban mudn
hoan doi.

Ham MMULT:

C0 phép: MMULT (arrayl, array 2).

Chtrc ndng cia ham MMULT: 1a nhan hai ma tran véi nhau.

Arrayl, array2 14 2 ma tran (mang) ma nguoi st dung dung dé nhan véi nhau.

Ham MINVERSE:

CU0 phép: MINVERSE (array).

Chtrc ning ciia ham MINVERSE dung dé chuyén d6i ma tran thanh ma tran
nghich dao.
3.2. Chi tiét cac buéc tinh toan md hinh dw bao Xam GM (1, 1) sir dung phin
mém Microsoft Excel

Bo dit liéu duoc chon dé sir dung cho vi¢c tinh todn m6 hinh dy bao Xam GM

(1,1) trén phﬁn mém Microsoft Excel 1a bo dit liéu vé doanh thu nganh Du lich tinh

Quéng Binh giai doan 2011-2015, dugc lay tir Cuc Thong ké tinh Quang Binh [10].

Bo dir liéu duoc théng ké trong vong 5 nam tir ndm 2011 dén 2015 va duoc chi tiét &

Bang 2. Sir dung bo dif liéu nay dé dy bao doanh thu nganh Du lich tinh Quang Binh

cho nhitng nam 2016 va 2017.

Bang 2. Doanh thu nganh Du lich tinh Quang Binh giai doan 2011-2015
Nam 2011 2012 2013 2014 2015

Doanh thu 992300.1 | 1181014.2 | 1313550 | 1622207.8 | 1934476.7

(Triéu dong)

32.1. Chuén bi chudi dir liéu va kiém tra chudi dir liéu

Budc dau tién, chung t6i tao mot bang mai trong phan mém Microsoft Excel
va nhap chudi dit liéu dau vao vao céc 6 tir B4: Fs. Sau do, ap dung cong thiuc 2 cho
cac 0 tr “Cs:Fs”, tiép theo do, str dung két qua da tinh toan dugc ¢ 6 Cs:Fs dé abi



chiéu véi gidi han trén va gidi han dudi cac 6 G4 va Hy. Sau khi doi chi€u ta thay
rang, tat ca cac gia tri & cac 6 Cs:Fs déu thoa man diéu kién da cho. Cac cong thuc
tinh toan va dieu kién doi chicu duogc the hién ¢ Hinh 1.

A B C D E

Bwoc 1: Chuén bi chudi di lidu
Lo o 3 P (96
x0= 002300 1181014 1313550 1622208 1934477  1.305612425 0.716531311

| o840 08090 0810 0839 |
Buge 2: Sit dung phwong phip cong don 1 giai doan (1-AGO)

C5= B4/ C4
D5=C4/ D4

F5= E4/ D4

XY= 992300.10 '21?'33 14.30 '3486864.30 '51090?'2.10 7043548.80

[ s =] =] | D0 M| (%] PR =

Hinh 1. Kiém tra chudi dit liéu va ham biéu dién.

32.2. Thiét 1ap ham, tinh ma trin va gia tri thamsé ava b
Str dung cong thirc 4 dé thiét lap cac phuong trinh bac nhét tuong tmg véi cac
gid tri, va chiing dugc biéu dién chi tiét & Hinh 2.

A B C D E F
11

12 Bwée 3: Sw dung phwong phap binh phwong bé nhat:

13

. £ @) =ax(=05xxP @) +xP )+
15 x@3)=ax(0.5xx V@ +xD2)))+b
16

1? X i o

18 x! (B=ax(—05xx""()+x""(4)))+b
19

; 4;

21

22 1181014 .20 = a x (—1582807 .2)+b

23

o 1313550 .00 = a x (—2830089 .3) + b
L e N

26 1934476 .70 = a x (—6076310 .45) + b

Hinh 2. Ham biéu dién.
Pé tinh gia tri tham s a va b ctia m6 hinh du bao Xam GM (1,1), chung t6i str
dung cac cong thuc 4, 5, 6 @ muc 2.2. Sau do, st dung cac ham li€n quan trong phén
mém Microsoft Excel duoc néu & phan 3.1 dé tinh toan. Chi tiét duge mo ta & Hinh 3.



A B C D E E G H

25
2% ~1582807.20 1.00 .« [a 1.181,014.20
27 B -2830089.30 1.00 =1y Y= 1.313.550.00
23 i -4297968 20 1.00 1.622.207.80
29 Transpose(Cas:Dso) -6076310.45 1.00 1.934.476.70
30 |
31 s 15828072 -2830089.30 -429796820 -6076310.43
32 L 1 1.00 1.00 1.00
33 |
2 g | 659088E+13 1478717515 4 Mmlt (Ca4:F30, C26:D30)
3 T -14787175.15 4.00
3 !
7 @Tpyio| $83EL 32870E.07 Minverse (Cay: Dss)
33 32879E-07 1465469466
39
40 @7py'pT<| LS0I6E-07  TT0S4IE08 S3468E-08 -21163E-0741 Mmit (Car:Das, CariFap)
4 0.945058014  0.534963918 0.052339761 -0.53236169
42
43 - a s s -0.17283
= =B BB Y= f| Mmlt F
4 i [b] ®E) [873893.46647] (CaoFar,
4R

Hinh 3. Cong thirc va két qua tinh toan gié tri tham sd.

3.2.3. Tinh gia tri dw bdo va kiém tra d chinh xic ciia dy béo

A B [ D E E G H
46
47 |Bwde 4: Tinh todn két qua dw bdo XU et 1= X bia)e F+bla
48 Gidtri X (k+1)
49 X%y = X" b/a) x g2 £ bla
50
51 k=0 6048661.566 X 1 + -5056361.47  992300.10
52 k=1 6048661.566 X 1.18866461 f -5056361.47 2133468.45
53 k=2 6048661.566 x 141292355 + -5056361.47 348993488
54 k=3 6048661.566 £ 1.67949221 + -5056361.47 5102318.51
55 k=4 6048661.566 * 1.99635295 + -5056361.47 7018901.87
56 k=5 6048661.566 X 2.37299409 + -5056361.47 9297076.67
57 k=6 6048661.566 X 2.82069408 + -5056361.47 12005062.43
58
59 | Gia tri dir bao cua md hinh GM (1, 1) Gia tri sai s6 ez 4
60 ¢ 992300.10 0.0000 Gia tri
61 £ 114116835 3.3739 dy bao”
62 :}@@ 135646643 | --eenn. 3.2672 —_*Giatri
63 Py 1612383 63 0.6056 oy
B4 0 1916583 36 0.9250 thucté
65 G 227817480 1.6343
66 ) 2707985.75

Hinh 4. Tinh gia tri du bao va gia tri sai s6 ciia mo hinh du bao.
Budc cudi cung, sir dung cac cong thic 8, 9 va 10 & phan 2.2 dé tinh gia tri du
béo va do chinh xac ctia mo hinh dy bao Xam. Chi tiét viéc tinh toan duoc thé hién
chi tiét tai Hinh 4.



3.3. Phén tich két qua dw béo

Truong hop trén, md hinh dy bdo Xam GM (1, 1) dugc st dung dé du bao
doanh thu cia nganh Du lich tinh Quang Binh cho hai nam tiép theo 2016, 2017 dua
trén bo dir liéu giai doan 2011- 2015. Két qua du bao cho thiy ring nim 2016 va
nam 2017 doanh thu ctia nganh Du lich s& dat 2,278,174 va 2,707,985 véi do chinh
xac ctia du bao 14 tot (nam trong khoang 1%-5%).

4. KET LUAN

Bén canh gioi thi¢u thém phuong phap nghién ctru khoa hoc mdi, chung toi
con huéng dan chi tiét cach tinh toan phuong phap du bdo Xam trén phan mém
thong dung Microsoft Excel. Két qua nghién ctru cho thdy dd mé phong thanh cong
thuat toan cia mo hinh du bdo Xam GM (1, 1) trén phian mém Microsoft Excel.
Trong tuwong lai, két qua nghién ctru nay sé duoc dé xuat 4p dung dé du béo trong
nhiéu linh vuc nhu nhu ciu tiéu thu dién, toc do phat trién kinh t& hodc doanh thu
ban 1é ciia mdt cong ty...
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GREY FORECAST MODEL GM (1, 1) AND CACULATING METHOD BASED
ON MICROSOFT EXCEL SOFTWARE

Abstract. The article focuses on a comprehensive content of Grey forecast model GM (1,
1) and the instructions on how to simulate this model based Microsoft Excel. To
illustrate visually this calculation method, the paper uses the tourism revenue in Quang
Binh province during period time 2011-2015 as an example.

Keywords: GM (1, 1), scientific research, Grey forecasting model, Microsoft Excel
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