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Abstract

With the development of society and the improvement of people’s living standard, people are
more and more fond of traveling. This article first briefly summarizes the process of building
GM(1,1) model, then based on the number of tourists in Weifang from 2011 to 2019, uses GM(1,1)
prediction model and MATLAB software to predict the number of tourists. It is found that the ac-
curacy is high. At the same time, it forecasts the number of tourists in Weifang in the next five
years. The prediction results show that the number of tourists in Weifang is still increasing in the
next five years, and the number of tourists in 2022 is expected to exceed 100 million people. The
prediction results have a certain reverse guidance and promotion for the development of Weifang
tourism, and provide a certain scientific basis for the decision-making of the tourism department.
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WY R EE, A RS IR, BRI, B3 T ARZHEER SRR, R K
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Table 1. Number of tourists in Weifang from 2011 to 2019
= 1 #2011 £ & 2019 FAVMRIFA R

FARIAF il NEL TN
2011 36315
2012 4256.0
2013 4735.2
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Continued
2014 5195.8
2015 5611.5
2016 6115.1
2017 6805.5
2018 7586.9
2019 8240.1

3.1. MR RN BN
N 2011 4 2 2019 SRS T IRIE AN BN GM(L 1)
1) wIRHEEIES A
x°) = (3631.5,4256.0,4735.2,5195.8,5611.5,6115.1,6805.5, 7586.9,8240.1) ;
x% (k-1)

2) WL A(k) = oy

k=239, FONHfl, #id MATLAB # b5 453

2=(2(2),-,2(9))=(0.8533,0.8988,0.9114,0.9259,0.9176,0.8986,0.8970,0.9207) ,

FITAT 2 LU AIV4 /2 2L PT 25 78 £ X 17)(0.8187, 1.1994) Py, I A8 X© 1] LAEE ST GM(1, L)AL IEA T 4K ¢4 01
3) AR xO f— R R
x = (3631,7887,12623,17818, 23430, 29545, 36351, 43937,52178) ;
4) LR X A A R Y . T
2% = (5759,10255,15221,20624,26488,32948,40144,48058) ;

5) KRG RS B KGR FIRLY,

[ 5750 1 [4256.0]
~10255 1 4735.2
-2%(2) 1] |-15221 1 X°(2)] |5195.8
g_|-2"(3) 1|_|-20624 1 oy | ¥(3)]_|s6115 ]
: | |-26488 1| " : 6115.1
A0 (9) 1| | 32048 1 x°(9)| |6805.5
40144 1 7586.9
| 48058 1] | 8240.1 |
6) X x® %S4y R
dx™ (t)

+ax¥ (t)=u.

dt

FIH MATLAB K13 a=-0.0942, u=3718.3;
7) W IR
X" (k +1) = 43089e°***%* 39458 ;

8) XfHus XY (k +1) 1 ST 153 Hcihe A KRB, W% 2.
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Table 2. A comparison between the actual and predicted number of tourists in Weifang City

2. TR A BSERME ST ERTEE

AR SBRANBUTTN
2011 3631.5
2012 4256.0
2013 4735.2
2014 5195.8
2015 5611.5
2016 6115.1
2017 6805.5
2018 7586.9
2019 8240.1

TEMNELTTN
3631
4258
4679
5141
5649
6207
6821
7495
8235

9) ¥R

M2 2 WAL SEPRES TS bl , WA 0l 5 ROR EUAQHERf, 0 HLAI A MATLAB 277 7]
FHX 2 Q =(0,0.0005,0.0119,0.0105,0.0067,0.0151,0.0022,0.0121,0.0006 ) , Iy Q(k)<0.1, fit LA Tl

&
IR BIBR R -

10) £3d GM(L,1) K BRI /34T, 4531 1 #EYs T ARK TLAE (e N B, WLk 3.

Table 3. Forecast of the number of tourists in Weifang in the next five years

& 3. RRAFHTHHIRIEA BTN

FARIAE UIINAEPN
2020 9049
2021 9943
2022 10,926
2023 12,006
2024 13,192

PRI A L 1, SPUE KRS WEF BTV, Bk, FEEE.
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Figure 1. Forecast curve of the number of tourists in Weifang
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3.2. GM(L,1)F=EE MATLAB X5

R4 GM(L )R @O IR, FIH MATLAB BT M OG5, BARMRIS LR
clear;clc;

Y NLAT 5 AR B a(k R R B u(KAE )

syms a u;

c=[au];

%5 4 %5 X0

x0=[3631.5 4256.0 4735.2 5195.8 5611.5 6115.1 6805.5 7586.9 8240.1];
n=length(x0);

%02 LUK 56

Xle=exp(-2/(n+1));

Xre=exp(2/(n+2));

lambda=x0(1:end-1)./x0(2:end);

range=minmax(lambda);

if range(2)<Xre&&range(1)>Xle

disp(' T A2 LU AR VA AL T 248 o X 18], W] LUEEST GM RRY)
else

disp(¥% A it 2 LA i)

end

Yoxt JFEIRHS X0 A RmfE R Hs] x1

x1=cumsum(x0);

%R E 1 X1 K AR BME A K

fori=2:n

z(i)=(x1(i) + x1(i-1))/2;

end

z()=[I;

oty i it H R

x1=[-z;ones(1,n-1)];

Y=x0; Y(1)=[I;Y=Y";

%l Fl B/ A S H a(h R R B M u(RAEHT )
c=inv(x1*x1)*x1*Y;

c=c’;

a=c(1);

u=c(2);

Yo I 5 L 4

F=[I;F(1)=x0(1);

for i=2:(n+5)

F(i)=(x0(1)-u/a)/exp(a*(i-1))+ ula;

end
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Xt ELH F R IRIL R AT BTN L s
G=[I;G(1)=x0(1);

for i=2:(n+5)

G(i)=F(i)-F(i-1); Yor5 2 T Hi Sk i 2
end

disp( T g ),

G

ol Y A 56

H=G(1:9);

%itHIkZE 5

epsilon=x0-H;

Yt AR iR 2751
Q=abs(epsilon./x0);

Q

o2z il it £k <]

t1=2011:2019;

t2=2011:2024;

plot(t1, x0,'ra"); hold on;

plot(t2, G, 'g-9;

xlabel(“EA4314E"); ylabel (i A%/ 75 NY):
legend (' J5 404, oL A4 ),

grid on;
4. &g

1) AR, UEW] T GM(L)BERTINAG R, BT RO eI 55, Aehs 2 Ol S i H A by
i N2 B IS 1) B

2) YR NBOEAL T BB CH B, il ikdie N GM(L1) TR R, AR OR T4 b5 i 1Y)
T NG FRER B K, 2022 4Rl NBOH 58 112N

3) AR 7 N A% FAR R R A e, I iRl s 2 2 R B K P R R . TR S 1) BN S ki
SRR, UIRNE IR

T 2020 SF iy NECA] RE SR il R RN IR, SEEKPME S TIIEA B, (HiZni A2
FELE, Witk 2021 AW E IEH .
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