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Abstract

In order to enhance the efficiency of natural gas policy, optimize the forecast of natural gas con-
sumption and improve the plan of natural gas pipeline construction, an fuzzy clustering based on
the fuzzy equivalence relation’s transitive closure is applied to the natural gas consumption
structures of 30 provinces (excluding Tibet) of Mainland China in 2013. The results show that,
among those provinces: 1) at the accuracy level of 0.9, there are 22 clusters, with Hebei and Hei-
longjiang being one cluster, Shanxi and Hubei being another, Jiangxi, Guangdong, Guizhou and
Shannxi being a third and each of the rest along being a single cluster; 2) at the accuracy level of
0.8, there are 12 clusters, with Beijing, Tianjin, Inner Mongolia, Shanghai, Fujian, Henan, Hainan,
Chongging, Qinghai and Xinjiang each being a single cluster, Jiangsu and Shandong being one, and
all others being another; 3) at the accuracy level of 0.7, there are 4 clusters, with Chongqing along
being a single, Beijing and Shanghai being one, Fujian and Henan being another, and all others be-
ing the fourth; 4) at the accuracy level of 0.6, there are 2 clusters, with Chongqing along being a
single, and all others being the other; and 5) at the accuracy level of 0.5, there is only 1 cluster.
Three points can be concluded from the results. First, no evidence of regional characteristic has
been found associated with the structures of natural gas consumption in those provinces. Second,
it turns out to be rather difficult for Chongqing, Beijing, Shanghai, Fujian as well as Henan to be
classified in one cluster, while Hubei & Shanxi and Jiangxi & Guangdong & Guizhou & Yunnan &
Shannxi belong to one cluster rather significantly. And third, Chongqing appears the most unique.
The in depth logics of those phenomena are worth further investigation.

Keywords

Natural Gas, Consumption Structure, Fuzzy Clustering, Transitive Closure, Decision, Forecast

XESIH: Bk, Figl. hERRSE RSB R IS0, B SRR, 2016, 4(5): 160-167.
http://dx.doi.org/10.12677/aepe.2016.45021



http://www.hanspub.org/journal/aepe
http://dx.doi.org/10.12677/aepe.2016.45021
http://dx.doi.org/10.12677/aepe.2016.45021
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

Fifpte, FHig

P E XA SIHRS R RMEMIE R

AR, P’

KT HE B, Wb FRN
ShE e E bR TG R AR, Jba
Email: zhouzhongbing@yangtzeu.edu.cn, bennychow09@163.com

ks H i 20164F9 H16H; FHHM: 2016/F10H11H; KA HH: 20164F10H 14H

R

HTFRERARRBUERR. MURKASHERTAN UL REERAKEMAREE K, BHETEHMSNX
RAARNRETENKEHEIONE B (REHER) 2013ERRIIE REMIHIT T REFR. ERH, X
Bhr: 1) FOORKEEAT L, HA223%, KWt 5ERITARLE, WA SHILARIZE, T, |
&R 7M. =ESBREARIE, EAEGEMAN12E; 2) F0SHKEEAT L, F122, HAdbxr.
K. ARG BE. BE. M. B, XK. FEAFESIAN1E, OHELREKR 3, L
B2 3) FO.7THIEEAKT L, £F42%, HPERMON1E, b5 LgdAR12E, BE. WM
HER12E; 4) FRO.6HEEAT £, 323K, HTERMN1E, HAFMEEMHER1ZE; 5) 0.5/
BAFE, 1K, EHREE, BEMTELR: 1) HBRE ETERRSERESHERE—
HE; 2) ER. tE. LE. BRUATEAERRSHEREWATEUSHEERTR A1, Bdt510
PUARILH . T &R, =M. = 5REAX AR AERE EXEFRBE—XK; 3) ERRUH T HB IR
Rk, XERRHEERRERE—DHR.

XK ia
KRR, RGN, BIRE, HRAE, HE, Ml

1. 518

ARSI e 5 2 Fi 7] — B (B B AN [FIAT ML R SRS & o v e s g beAgl o [ P 4 22 30 06 AN R AT
Mi% HRAHAT T Giit . ChEBRIRGTHFE L) B RIR LN 7 2 512, Kk, M. %
. AKFNE; 25225, Tk 25 325, @Hlk; 5428, @Sk, eaEAmsEk; 55 2, fitk.
EAVAMER . B0k, 63, He, 37K, AEET. (RASRAHEE) B RRS %F”twm
RS TR RS H. RS TR

BT SRR, o B RAR S SR 45 M P] BEAEAE R 2 . AR (R REIR ST % 2013)
H, 2012 4 BT RN =R SR B (AP T A m AR ) I Z5 4 H Dy 62.64:13.64:23.72,
T VY 145 47 BE R AR = Fh i 2 S 45 M LAy 44.98:11.49:43.53 . 146 8- 2 J& 48 4 1 5 A R BARABL I AR S,
TERERHBER, AR T FARBEE ML PR A .

RN R B DA =T R — DN EEIR AR H—, BRI RS R BUR ) 2 i Z AR .
an,  pEHA LSRR R AR SE S A TR AL B A ARE RS =K, HRAREZER SRS 7
SE T AN I RS UL S FI I BR 4 Wang 5 Lin (2014) [L17ERIF 50 # MU K ARSI 2% 1) 50 AR e



Ffhte, FHEY

R IAS FAT M R ARSI R I A SN R, B s RAR SN AN RLAR B8 R AR S e e i . L,
BRI R AR TE T . i, Xu 5 Wang (2011) [2]PA A Li. Dong. Shang Guand 5 Hook (2011) [3]7E T
MR E RS SR E 18 T RN SRz . H =, BRRARET. WiTE MR E
B2, N, SRR, BURE. ESEEL skHk, R TKRIG(2007) [4]4E B AN R SRR R AR AIH TR AR . R
IREE R A AN FE R ESR;  GRERS BT IE) (GB50028-2006) % J& FCH A ik A A1 Tolk Ak
HAmEERE. B e S EaE AR E .

WS OO, S AT, MBS E R R, I B RARRERGEW P ERMERE L, R EEH
ANHEIX PR AR S A A AR N TC RS i TH L, R BRI EE B 7 72 KBS B [RIRE /K T BRI SR . &
SCIR E1IE 48 BUSER 58 28 T VA AE 48 S RN 1L R SR AS0VH o 25 A kAT X 2k
2. FEE5—WIHR
21 EFEMSNLRGERNENE

f135(1998) [5]48H: LK% g T2, N FFFHRIIS Gk R o B3, B HE
RN R, B TR AR s2br b, KB R IFEA ™A@, SIS ISR )7 A
EHHAPE, BATNIME VR, BFUIE S 3 TR BRI AN R o SR T A e R,
B AR T BORA SRS My TR A 00 R A% 18 P 9 v e AR () T EL 2 FH PR SR 2R 5 1k s
o I 800 o T B 0% R AN RSN R R A AOC R, X5 7 EER IR ALl 0GR 0 AR S5 G
R, AL AAIE R — M T H . ZI7VELE BHGAR B (I SCHR[6] [71) 2 X & BE(4n[8]-[101) i far 5l
DA R & AR (A [11]-[13]) & 5 S 3] T )z B .

2.2. —fRS

FEFHIAE 8 AR BN — EHE 5 MBI (1) KSR, (2) Btk 3) M
BRI DUAERE; (4) SREDBIFEIE A (5) BRI, N IEXTIX S D AR R
2.2.1. ¥IENFEIEARIERE

ﬁﬁﬁ%ﬁ%%%é%X=MJﬂwmf,ﬁgﬁﬁﬁnﬁwﬂﬁﬂﬁﬂﬂﬁﬁﬁ%%ﬁﬁigﬁ
Fr), B x ARG m 4R R AR ) R R

X =(Xg Xig0 s X )s 1 =1,2,-4,1
ﬁﬁwuﬁﬁﬁiﬁﬁﬁmﬁjﬁﬁﬁ%ﬁoMnﬁﬁ%%%ﬁ%ﬁ%ﬁ%ﬁ*¢ﬁ%ﬂﬁXﬁﬁﬁmm,
PR XA X BRI AR R AR -

X1 Xp o Xy
X = Xa Xy 0 Xon
X X2 0 Xim

2.2.2. BEAEK

BT m ANMREEAR AR I BN BRI M, SR I2 5 R haT e R SR B K 4 1R
PRSP RIOAE AT, T REARE B HERR T AL B SR/ N R FEAR O o Bl AR AL B — MR FRE S
— TIEAIL R B BB R R o X R IURHEAL T 20 R AR B A B2 AT R AL A B

SPRFESRAR XIS A, TR 2, ARG



Fifpte, FHig

Xi,j:Xij_Xj (i:1,2,~~-,n;j=1,2,--~.m) @
Oj
_ 1 1 <\
He, Xijzﬁiz:l:xij’ aizzﬁé(xu_xj) =12 me

2.2.3. MEIERAIRILERE

SRAGEALTRHER 0 X e R M BOLRE S, R BEL X R —K. ik, A [0,1] F
Hor  Fom X HTTR x5 X G B AR EE o 22 SR8 93 BT o AR AL 3R A DL R SM B 2 TR PR T
R AR R (R LR 2D o

BHER X (1=0,2,--,n; j=1,2,-,m) BCHUEAL, x 5 x, ZBEIHEBRREIL AL €[0,1], T2E5
KGRI AIERE R = (r ) -

A 2R AR RE LA R B, | YRI5, 3 B IR 45 T Tl oA Fe L 2R B Tk AF e v L Y 1
ZiFAR Bl R K [14], RP:

O]

2.2.4. RIEMRIRAE

T R ROy A AR 50 R TR R RIBRE R = (1, ) — MR R — AR
MRS, A —E B, Bk, ZAR R SHT RSN AR, S5 DAL &4
REAE A, HEATZhARTRIE . BOMIHIUAERE R AOMLIB B T (R) w2 — MBI RE, AIRHF 7 H &
BT RAGE T (R) -

T(R) BA LR

(1) T(R) &2 X ERERIKAR, BIT(R)eF(XxX);

(2 T(R) & X EIUBIMEE SR, WER Ae[01] MERE X, Y,2e X, A
T(R)(xY)=2AT(R)(Y,2)2A=>T(R)(X,2)= 1

() &R, AR cT(R), WSt X LRBHILIERRHR S, MABEL(R)cS .

ALIE PO A BOTE " A IR L RBHIOC R R WfL i AL, BUA R Hk, RE H AR
WUGHEH R, RY, L, M4 HBLR* =R R =R, HT(R)=R".

2.25. =5
RHT(R) M ABERET (R),» B2 X ERT—A4%4 Boole A%
t(R), =(r;(2)),, ©)
' ﬂ, _ 1’ r‘ITJZA
ﬁ\:qu'vl( )_ 0’ ri:j<l°

SR T (R), AT 52, FTABEI00 40 A0 1E A ACT RGBT 592, BT X, X, € X, % (2) =1,
MITE A KSF EH0 5 x, R x IR0 A BT 40 SO IR BE (R IEE), 4 KI5 SRS L i
SR P 4 o I R 0 B 0 A DRI A L 5 AR B 5 R A . B R

VT AR — R (Y, MERERE A= (a,) 7 A= Ao A=(a])) b al, =max{(a, ra, ) [1<k<n} .

b



Ffhte, FHEY

PRIERAR, JBH AT LK T (R) MOBAEFRAL A (H KB NI Gk, FFH 8 A KT BB — R85 RIEE )
—AEE, WA RKA.
3. WIBELGR
3.1. HiiE
HHRIRT (hERERS T4 2013) , JUrpf 428 30 MEGUTEIX (NS0, &, W1, &
) R TTHER(E 1)
OYFHR XN 30 MEGATEUIX (RIFRAH) 2013 AFIIRS L i 9 Bk (T A5 21 () B0 (9 i)
X = (00, %) JeT g BRI (10 < 30) M RTINS 4
TR RIA R x A 7 MREMIRER, X = (X% X | o FEe X FORFER G RIR S 9%
B (1< J<T)MRERRIR(E 2).
PRIk, X B PERRRRAERE Xy 0% 7 IR -
3.2. &R
3.2.1. HEMMEIERSEZAE
v (1) 20(2) AT LAFS 2173 200 I BOBIAR LIAEFE R = (x, )
B CPITEARITE” USRI R ML EHET (R)=R" .

°
30x30

3.2.2. SSAER
IREL A fEZF 1. 0.9, 0.8, 0.7. 0.6 f1 0.5, JfizH(3)2\15 B4L: AL AR FERE, M 3RIG AR
¥ K FRIFRRES (K 1).

4, HERRAR
4.1. X TFoAEBERREA

A BBUEARER T 73 A IR B BOMIRL L, A /N RAE 7 SR 57 IR IO AR RO e I 1 T BA
M A0S I, FraABEBAT LA 1K, B, XS TRADI, PrlimBcaEmNnE. 251 1)
0.6 i, Fra BRI L7y 238, [Alk 0.6 W] LA i 070 K I AR RS BE EoR e 5 — T, A X
1 RWREFRRTTR LA M F], XA 2 FREBCAE AT E . 2 A B0.9 I, PR & 5w LA
22 3%, BARILIR RAIREZ, 15 0.9 AT LU AR iz 7y 2 0 fie ks B 25K

A BIBUE R AR 7 SRR 5 PSR ACR I TG AR, A N TRRAS R SR /ML I 7k
HRRAORZE . I, 2 BRI A 75 2R L5 PR A AN R SRR ) B ORI E

4.2. XTI AFFERYBLRRA

BARERE, EIR AU, B ST R RI PR AR, JCRLERON . Jba
5 Bl RARE ST RLE 0.7 RS AT EAr 4 136 78 0.6 IORS KT b, HRPIRH A 1 K.

EAREIER EIRAMEE, WHLS LY ALE 0.9 MUARSIEACT ALK 1 2K TP, TR, SN K=
SR FARBR S A BRVUAE 0.9 MUREEEACT R 1 REANER. BR, MU A B AR A X E 4 4
RHUVMER A0 T ZE R, v B R AR B M A s B AR AR R e o XA AR I S B VRIS 75 v [
FERRTIBER R E ESRZ G, 8% BB BEE R b E LG E IR oA gL
2 (RIEREIRGETHEY 2018) AHTEREIGFRIA T SOEAREAT S LR RO AR O S LT EDV IO R): TR Tk

b1, L W] BT REA WA TR




Ffp I, FHEE

Table 1. The region order, i
1 MEFS, |

i MEE 1 2 3 4 5 6 7 8 9 10 11 12
i iR Jex K| wHe LvE WS T EHR BT bR IR WL 2
i MEE 13 14 15 16 17 18 19 20 21 22 23 24
i Freas o @ Ol R e Wk W R i MR EE P SR
i KBUE 25 26 27 28 29 30

i Fried =E o B HIWl HIE TH ik

Table 2. The constituent order, j

F2 HMRERFS, |

j MEUE 1 2 3 4 5 6 7
TR k. ARL H. . KRDE Tk SN SEEH. O AIREETY A MEER S, 8ol AEET He

302, PrEE MM

ook, Wb 5BEITARIZE, LSk, Wb, TR BN =
5By m12s, HRE &N

F1228, Jent, REE, AW, B RE, WM, MM, BK, Fil
SH B SO 12K, IR SRR —3K, HRE ALK

g4k, EPMONIZK, Jbnts LHAUR13E, AR W1

Frodk, HEPOMONIZ, HRPTHEE AL

L1, A AR

Figure 1. The regional clusters at different confidence levels (1)
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