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Abstract

In response to Healthy China, cities in China have set off an upsurge of national fitness. Through the
research, it is found that there is a certain degree of community-based fitness in Shanghai. So this
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paper predicts the growth of the number of community fitness facilities in Shanghai and provides
suggestions for promoting the construction of community sports in Shanghai, and can provide
reference for other cities in China to promote the improvement of the public service system of na-
tional fitness with the help of GM(1,1) model. The result shows that the fitting degree of this model
is high, and the number of community sports fitness facilities will show an overall growth trend in
the next five years. In order to further improve the sports construction, we should first increase
the land area of community sports fitness facilities. Secondly, in addition to the government’s
leading regulation, social organizations and individual forces should be encouraged to participate
in cooperation. Moreover, we should reasonably allocate the number of facilities between regions,
and finally ensure the quality of community sports and fitness facilities, so as to finally achieve the
goal effect of national fitness.
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1. 5|

2R 5 OBES AR 1952 SERE N K AILET , ARG DU TR 3R L, BRIE DY 1R BN R M R A i
T, WiRAE RS, W RESiash, BERAN TS 5EF @S BIRAEE Haimdk, 5
BERMES ARSI R, 2 EVEE NI EHEIE AL DA T I B0 B, A DA i B it B A B/
KRR T T

H1FE S5 BE T 2020 48 10 HAMAE 0 (A SN 4 R S 3 b it 5 PR A AR PR B I L) 415 Hh R i
REE, WINPT, SR R A S AICIRST AT ST RIEAE AR i N4 B AR B 5 A A ATk
W, ASON EHFENB O ST IR R, AP e RE S, EEERME S ARSI R K E
WA AR AR E i 5 A TT SRRt 04 B i, i e IR A B A X Aps t, 78
DX PN BRI B SR B it ik R R B BRSNS, R B T aRES KK
JEHRE, WO SCGEIRCE T AR XA 5 it B e i bnidt AT W et 7T, B ZE0E.

2. HERERIR

EHERIEEERES AR, #2328 WRITI RN, AT AT AR E RRHER T
X 7 SR KA R R AT A, 23 TR (201 7) 4 HE R e A LA B st At “ ften s, A
BRURIG N - R An R AR RO L BT R R A BRI RO BN LRI 2 S B S i e [1].
AT A SR T B 28 15 10 58 35 T FU R I, QB A 5 (2021) 3 Y LA 5 AN RO AL, R RHEBOR
RIS A RS S LUK A SR B @ B [2]. S (R 48 5(2021) 48 B 5| B RIR B &
BNA S WA ST ETEN . SR T it UL BB Uit A DY 5 T, MBRIERC B EE A3E
RE ST A3 IR ZU S BEXS 2 3L i B Sl AT 7T, S8 55 Hi 55 (2022) B A4 1 it
P T =5 R R 2 I AR 55 T W P 1) 3 L A ok 7 58 [4] o 523 #0507 (2021) 8 (AR 1X
PRH BRI 5 R 55 PR AT L) BEAT G, IR TR A X AR B A SRS IR MR R, BRIk
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AT 71+ $ETHA SRR 5 ROR B A 2 B A Th e = mU 2 B LS T+ XA B IR 55 IR [5] -

e SR, ASKERBLAT N2 2 R BRI A JER T (i S el AR B4R 5 N TR AL
FAL R T ALK T BE T (e BE R A 5 Sl R R OB U AL, AR ST B A XA i B Bt $ A v dR
FRIRNTIE T DX A4 7 fi B e S it i a1

3. B kRiESMERZE
3.1. #IEEKIE

ARICIERLT 2015 & 2019 RGeS A s A X AR E (8 B SR EUE A X AR E s i i
by, BEEIEE 1 PR,

Table 1. Number of community sports and fitness facilities in Shang-
hai from 2015 to 2019

%2 1. 2015 5~2019 £ Eigh# XA B SR

fibs AEIX AR o Bt L (1)
2015 12,000
2016 13,398
2017 13,653
2018 14,462
2019 18,829

32. MIRF*

BT RO @ W v ER R S 2, H AT WA R SR IR A T . BP R I 4% T |
Ly R A RIINIE oy 77 PR AL LR K e RO 20 5

Forr, B[R] 20 TOEE T B E LR U (B, R 5 52 B A0 SR A 7 A 3R R 2
BP 145 X 2 T vk 5 L T W 5 R Fh a4 HL BV BN BBl T Rl RS T RENELS, S5it
LRI B E R W 7 R A IE B TR BTN, R T B LA T ) SR, R
EATHE O PR SRR, RIS 22 AT B K

AHEL T AT LR P B 5, 2K TR B R AR 3ATE T A 75 B AR A A 2 (2 88 K, o] DARR
P s E R R AR e R DL T SE AR A R, B R — B T RS R R 2 R DR E, RS
R s i i, mEEH TS A A E RN R TN . GM(L L)AL AT HdE D> FAIA
SERE R ] SEVEAR I AT TN, W B AR R, BdE RO R St e AR K, S EAR
R T R

XoF T A DX A R B it i SR AR RIAR OB A BB IR S SR S PR, #
BTG GM(L 1) B B R FHRF AU B AR SCIR I GM(L,1) K ta MRS, 3-47 Tl 43 47

4, {EBYE
4.1. B3 GM(11)ER—R SR
F—b, WAL JRIAFE AT R AR TR, AT AT AT
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1) Bl X = {x(2),x*(2),x (n)} -

x9 (k-1)
x9 (k)

2) skektt: o(k)= . k=234,n.

2 2

3) Atk o(k) e ?'Iia(k)e(e”“, elJ k=2,34,--,ni, @ GM(L1)HH,

B, BATHAER AT AL B

KT UA 7 A 0 BRI Y E AT BN ALER L 43 A R B XY :{x(l)(1),x(1)(2),---,x(1)(n)} » Horh
xV(k)=XL xO(m), k=1,2-n, Hx¥ XK AGO FFl, itk x? =Acox” .

MR HREER, RGP AI I x FRTA TR LR AR, FAZARS, WX R4 P
fC R MO

K x ft AGO K51 x rf il JEAH A B AU 3%, A S IR BT A
2 :{z(l)(Z),z“) (3),---,2(1)(n)} , o 2 =%(x(l)(k)+x(1)(k—1)), k=23--n.

=2, 1B GM(1,1) R,
GM(L DB RN xO (k)+ax® (k)=b, k=12,-n.
GM(L LMK A TTFERE R X (K)+az™ (K)=b, k=12,-n, HHa, b WEMITSH.

A T SR R, AR R TR, éz(i)z(BTB)leTxYN, st

_70 (2) 1 x(© (2)
_,0 (0)
5| 2 (3) 1 e x”(3)

VL, BATREARR, THERE. MXHRZE. TEIMRZE KA .
KA PO =(1-¢(avg))x100% , —MKiMi =, P°>0.95, FRKSEMT; 0.80<P°<0.95, Frk§
JERRHE: 0.70 <P°<0.80, F KT .

42.GM(1)EHRFERSEEPFHIRA

ASCUIAL AR B (2 S WA TR bR, A GM(L )RR, X b i R R T4 B4 X A4 7 it 2 i ik
AT o

Fob, WOLJRIRFP AT ARG, AT AT R AT

1) BOLEIEFS): X© = {x“’) 1),x”(2),,x (n)} = {12000,13398,13653,14462,18829!
X% (k-1)
X(O)(k)

3) 5, RHVEHEN o(k)€(0.717,1.396) , i tLkaL, wTLLMIE GM(1 1)L,

B, B AL,

ol JELAE P 91 (R B A AT SRINAL B, 75 th 2R U 41 X©) = {12000, 25398, 39051,53513,72342} , 1
JEhE P 3 v BT TE R P AR G, R TG R AT RS AR AR B

H T8 2 = {18699,32224.5,46282,62927.5)

B=0b, B GM(LL)E B, Wk 2.

2) keutk: o(k)= ={0.89565607,0.98132279,0.9449693,0.76807053} .
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Table 2. GM(1,1) model construction process
%< 2. GM(L, 18I it 72

RARELER
a b JERZEH C {H NREME p E
-0.1195 10300.8839 0.1438 1.000

JE¥ZELL C 79 0.1438 < 0.35, EWRHEBAERE SRR, NRZEME p 9 1.000 < 1.0, EWHE
RS FEARGF -

THHEF1$, 4=-0.1195 b =10300.8839 .

JEaat Ry x© (k) -0.11952" (k) =10300.8839 .

TR XA S BB X (k+1) =98199.8653- 6% —86199.8653 .

BUE, BATREZRR, WE S, THEEE. MXRE. FEMXHRE LS

Table 3. GM(1,1) model test table
F 3. GM(1,1)1EBIR LG =

GM(L, )RR R
Ay R 4G THCAA W7 AEXS iR 2 2 Lt i 22
2005 12000 12000.000 0.000 0.000%
2006 13398 12465.134 932.866 6.963% -0.010
2007 13653 14047.600 ~394.600 2.890% -0.106
2008 14462 15830.961 ~1368.961 9.466% -0.064
2009 18829 17840.723 988.277 5.249% 0.134

M BRI, REALFERTR RO E N 0.095 < 0.1, RMRELLA RORELF: 9L 208 1 okl
9 0.134<0.2, BHLERCRIEFIZOR,

FIL, W

Zexd LA EOPER, UIHNZARE A, AT CAEAT TN, 5] 1 D b A DX e B B A T
Ho KA TRRILE b i A XA T B RO ) B0 U 45 2R
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Figure 1. Prediction tendency of community sports fitness facilities model in Shanghai
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Table 4. Prediction results of community sports fitness facilities model in Shanghai
4. BT HRAE RS EMHEERTUNER

AT R A%
A Y GHE T A
2015 12000.000 12000.000
2016 13398.000 12465.134
2017 13653.000 14047.600
2018 14462.000 15830.961
2019 18829.000 17840.723
2020 - 20105.626
2021 - 22658.063
2022 - 25534.534
2023 - 28776.177
2024 - 32429.351
2025 - 36546.301

5. leEng
51. b XEEREGEHEZI LGSR

W (LSS 2015 FE 2019 EREIE, XK H @5 W% 54 12,000 4. 13,398 /.
13,653 . 14,462 />, 18,829 1>, FFHIIEKZ 5 HI7E 11.65%. 1.90%. 5.93%. 30.20%, #iAZIH I
FH&, Hrb, 2016 4F % 2017 E 1 EITHEHBONLE, 2018 4% 2019 4 HHGHKOH i 23

FH AT — 22151 GM(L, )R8, T 2R Sk AL A5 T b ifg i ¢k X AR 5 {8 B it B i, 2020 4 28 2025 47,
A X AR B St KR 7 79 20,106, 22,658, 25,535, 28,776, 32,429, 36,546 >. 2025 fEfTH
MMEARET 2019 4F1 5, KRG —6%, aT LA 7RI A TP AR S, BoREZ N RIF B XA E
SIS AT EN, (ENRE /SIS IS 2k —, XA 5 St mt b 2 30 .

5.2. TE LETHEEERIRHEEIL

Bt B AT G AT KBRS s T 2RI @ BRSO, KEAMEFEMSE R, 1Fh%k
BER AR BRI S, WASSCHO B RAB AT DI, i R 5 4, AR IXR R i B ki 1 Ko
b ETE, NTHEAC T8 B (@ 5 T iz b AL

MDA i S B R AEARRET H S S E BOR B EREE, W TP RN ERBETE, %
e B TIAL IR (i 5 Vot 2 AN AT B0 — 38, [ SR I DU JL s @il

A DR i S B AL I SR AEAT H R A B BB RS RE T 6, BER A A E IR ST IE D 2 B EAL,
B SR TR o M AL X A 7 i B SR 0 AR O AT A BRI BE T, AR XA R g By vt B (g T A2
Tt XHEZFKWHE 7 Gl AR E SO E SRR AT E ) SFER, EORIXJUNX R A
BIAE 3 BT IT 2544 200~300 m?/T- A [6].

Hk, B 7 BURENE RBAT E ISR R G250, SiFbih, oM, mAR R gl
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ERNMANBEZ T ERS EEAME, TEAHSREAS SHERE @S BHR RS, EATHXAEE
A B Vi (A o 2 TR T TN (2021) 75 ST 3 (Ol iy Ak IX A 7 600t 2 i 5 PR L S PR 355 5 8 P ) o tho
AFFEM A, 18 AR X “ARH+7 BB BORMO AT S W ARAAL XA T R I, KRR
EEE AP

B, ASCEEE R XA i 5 it (B B, SRS B o X5 b X ] 0 A X B B
BN AL AR E RAER R, HXARMG . FR . SR XERETEEEE, e
iR TR B AR B Uit S B KRR BE SR TH AL IX A 75 {8 B Ut ) o

e RV EARH DR T 5 Bt O R B AV, IR B4 Rl B OARARACR (e b fid R v [
Al PRSI i o

53. RESARE

BMEZ, “HX7 £ ERTAMEE RS AR S22 R EEMA, L2 TAXAE
B Vit A TN A e R (e ki i A B AR B MR Sk £, AN B ARG AR AN S B A i AR s TR AR O
e, MHEEN AL MDA BRI — R AR, 0 T4 &N i 2 [ 515 4t 4 R B
ikl TG R RSS2 S .

AT FUR B FAl 22 R U TF, SR AR XA e S Bt 1 A e e %S, AR E RS
RARE DR M A RE W HIERAAAEAN L Z AT Bt EROR L, ST GM(L)BEARLEAT 18—
W, J5 BT DO R BEAT SR sk, TR R R ME R SO RS s FENA b, RSO 8 T
() B O AR (R, 5 S T AFE LR B, 256 oM SR AR A A IR T B AL B L BORTRRR.
TN SR R BATIRAIR

SE
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