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Abstract

Using the big data analysis, economic indicators in different cities of Shandong province in 2015
are investigated. Some economic indicators are visualized. Then the k-means cluster is used to
cluster the cities. Both city rank and category are obtained by data mining, which provides the ba-
sis for the planning of city economy.
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Figure 1. Star chart of economic analysis of cities
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Figure 2. Face spectrum city economic analysis
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Table 1. Coefficient matrix

%=1 REEE
X1 Xz X3 X4 Xs Xe Xz Xs
Xy 1
Xz 0.869241 1
X3 0.630158 0.313056
Xa 0.46119 0.095492 0.391481 1
Xs 0.493689 0.163757 0.366582 0.887571 1
Xe 0.172857 0.270783 0.078619 —0.10866 0.102032 1
Xz 0.909432 0.627116 0.690721 0.736312 0.674141 0.022955 1
Xg 0.388064 0.397192 —-0.15383 0.148329 0.346287 0.266407 0.318146 1

TR o T BRI R A B A & R AR A LR B LN G a4 R, A AR SEBr
i 2 M P ar P JUAS B S AR R T e 2 M S R B (B R, R Giih LA BR R — M7
%, R—MICiR k.
MRS T, SR

Importance of components:

Standard deviation

Proportion of Variance

Cumulative Proportion

Standard deviation

Proportion of Variance

Cumulative Proportion

Loadings:
Comp.1

X1 -0.464
X2 -0.338
X3 -0.330
X4 -0.363
Xs -0.379
Xs

X7 -0.484
Xg -0.209

BHAZ.

Comp.2
0.194
0.472
-0.178
-0.456
-0.296
0.492

0.405

Comp.1

1.9999045
0.4999523
0.4999523

Comp.5

0.56468885
0.03985919
0.98407620

Comp.3
0.209
0.238
0.521
-0.285
-0.419
-0.141

—0.584

Co

mp.2

1.2467232
0.1942899
0.6942421

Co

Comp.4
0.155
0.269
-0.313

-0.197
-0.821
0.110
0.276

mp.6

0.31901161
0.01272105
0.99679725

Comp.5

—0.436
0.596

—0.285
—0.104
—0.136

0.581

Comp.3
1.0808535
0.1460305
0.8402727
Comp.7
0.13468005
0.00226734
0.99906459

Comp.4
0.9118963
0.1039444
0.9442170
Comp.8
0.0865060867
0.0009354129
1.0000000000

Comp.6 Comp.7 Comp.8

0.367 0.732
-0.226 -0.450 —0.299
-0.147 -0.335

0.431 —0.498 0.243
-0.692 0.194 —0.165

0.189

0.467 0.480 —0.536
-0.177
SERRWIAT 4 DRI T3k 94%( FRARTTIRA, X ULHIAT 4 N E R C2 B 715 2010 94%, T2
A 4 N7 AT LMEA PO R 17 NI TR EIRIR 4R G AR B . WA B FE4ER) H 1, mdikifE

_E i Loadings Je M 1 8 AR/, e Bk 1 IR AZ bR 5 R IOAROGOR R, RIS 1 JR AR 0T+
TR M EERE L . MR M, BATH BB R, RN 2B R T AR S F R AR
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XA B AT A= Bl . AR 45 R o E I ARNE . AR AR S E, A o Xeo
Xg R RLEATECR s Xan Xav Xs R EAT AR, BT LXHE LT 0.93, x4 A LRHEER M T, xR
RNBERSNGE: SERENE X, 5 2 Bt TR FER Gl TV T s 4R
o, B ERE . TR T

Fa AR S 1 A MRV ) 52 )

F, = 0.209x, +0.238X, +0.521x, —0.285x, — 0.419x, —0.141x, —0.584x,

%3 B xe HHMHEBKNKI TR, xs FHHEKMIER AT, HRLEKBAEDN, KONKF
THEWRE xa 1H/NCOR)IE, 110 xa WA THBRMME, XAERDIEA L xg (NERMAGHY 7 H)

data.pr
<t 45 0
[op Rt
[}
[O]
[&]
C
o N
c
>
]
\\ o\\\
- o\
=] .-H-hh_"‘-\-\__ .
o - ] o)
I | | T T | | 1
Comp.1 Comp.3 Comp.5 Comp.7
Figure 3. Scree plot
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A xs (NIBTEEFOEPHE) IR E, OB 7 ARARAGEL A TS0 Z50R 0, $REE 3 2 AR
Pl 55
F, = 0.155x, +0.269x, —0.313x, —0.197x; — 0.821x, +0.110X, +0.276X,

A FRRAT xe KRB R, HAEEN, U TR BE A A A 2 5 R B,
MRS 4 25 oy Juftt R 228 b AN HAb AT Mk i) B R

HE— BRI H R3.3.2 [5] [7]3H 5415 ) s 18 IR i = 2.

FANEFTT ETTRRRAE NG A AT THRE, HHEREELFN T, HEERIN T

F = 0.4999523F, +0.1942899F, +0.1460305F, + 0.1039444F,

MERDEERAT RS, FMMXLFHAG E SR S, EREKMX XAAEEVTFZ I, aTeE
B — gt X R —28, DR B i b AT KRG bR IR i 2 pr e, NIl ik 17 ik
TR F 53 Hr o
4.2. Varimax SERERF ST

TR MBI & A A R A RS LA T, B IS Ta bR RSB R R £ 6 bR .
L EoN, FEASE R Al GG kBt FEAREE MBI (E 5w a] W0 A8 & AR 4k () A L R
To BT Mt 2 SR IX B N LR TR R 0 M 7325, B AR S OB RE b, AT TR BN
WAL 7, PlefiThE o iR A8 &, DU RAr G im kR 5 X 5.

Table 2. Principal component score

F2. EEHE
F1 F2 F3 F4
GrE —0.27947 -0.01078 2.63211 -1.25783
HET 0.249606 2.482547 0.231735 -1.43161
TSI 0.109332 -0.50386 1.981636 0.504477
AT -0.1677 -0.75625 -0.1683 -0.39052
RET 3.381101 -0.7833 0.328792 0.906512
JH & i 0.288237 1.288632 —0.48963 0.510039
e -0.29527 -0.00267 -0.20038 —0.44693
il -0.57516 -0.1944 0.062933 -0.53233
B33l -1.13296 0.124425 0.744713 2.201258
T 0.576875 1.886549 —0.85554 0.790528
H B i —0.76406 0.510012 -0.15058 1.103241
ez -0.01763 —0.66244 —0.54459 -0.63501
I ¥ T —0.85128 —0.56436 —0.18538 0.382922
I T -0.11349 -0.82135 -0.7145 -0.05538
T3, T -0.23723 —0.72037 —0.90494 0.088907
T T 0.531249 -0.5645 -0.79813 —1.41855
T -0.70213 -0.70789 —0.96995 -0.31973
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OT/IN)s xg ABIASEBIN GO/ N) B m, BUE T Fy REMX A= INEE ) BT Fp 1
Xa NBJSEBRAE AP B (T0IN) s xs NI ANBEIRIESMEWNT/N) E3Ar B 8w, IR 7 R AR 5] 15t
BES1s FafE xg NI MACH S =H T/ N) B R s, BT FaRERAEF=RES): T Fy
TE xe N38JAE R Z8 7 G BNV R o/ N) L3 8 s, R 7 R RER IR B ER a8 /T LR H,
BR] -0 B 15 B0 1 2 3 BR - PR AR L X 3 1 2 P A e B 19 A A o

XL 4 FEk 5, BERE N FIHEG RIZEA P IHES R ER R ZER, REW. Bl & 51505
PR =

Table 3. Rotational factor loading

3. NEREET A

Factor 1 Factor 2 Factor 3 Factor 4
X1 0.9296 0.34679 0.03346 0.07760
X2 0.9293 -0.05479 0.20984 0.13822
Xs 0.5680 0.37290 -0.63781 0.11761
Xa 0.1491 0.95527 -0.03491 -0.11989
Xs 0.1571 0.94652 0.12170 0.10731
X6 0.1071 —0.02455 0.09402 0.98466
X7 0.7515 0.63336 —0.05634 -0.04519
Xe 0.3084 0.21141 0.84677 0.18561
Table 4. Rotation factor score
=4 REERTFESS
F rank
Grea -0.01114 6
HEH 0.70316 3
T -0.07838 8
AT -0.37727 13
KEm 1.07785 1
aili 0.58371 4
i —0.12965 10
analith —0.20942 12
et 0.04102 5
BT 1.01217 2
H a7 -0.16933 11
KFETH -0.54488 15
I 7 i —0.56809 16
i) -0.05270 7
HiIak v —0.41524 14
M T -0.1081 9
FETT —0.6634 17
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Table 5. Ranking of cities by factor
5. EWHEEEFHR

F1 F2 F3 F4 F
HKET 3.381101 -0.7833 0.328792 0.906512 1.680441
T 0.576875 1.886549 —0.85554 0.790528 0.612184
HETH 0.249606 2.482547 0.231735 -1.43161 0.492158
aili 0.288237 1.288632 —0.48963 0.510039 0.375987
T 0.109332 -0.50386 1.981636 0.504477 0.298583
e -0.27947 -0.01078 2.63211 -1.25783 0.111806
TEM T 0.531249 —0.5645 -0.79813 -1.41855 -0.10808
H e i —0.76406 0.510012 —0.15058 1.103241 -0.19022
Bt -1.13296 0.124425 0.744713 2.201258 —0.20469
Y -0.29527 -0.00267 -0.20038 —0.44693 -0.22386
T -0.01763 -0.66244 —0.54459 —0.63501 —0.28305
AT -0.1677 -0.75625 -0.1683 —0.39052 —0.29595
M T -0.11349 -0.82135 —0.7145 -0.05538 -0.32642
ey -0.57516 -0.1944 0.062933 -0.53233 —0.37147
W4k Tl -0.23723 -0.72037 -0.90494 0.088907 -0.38147
I 7 T -0.85128 -0.56436 -0.18538 0.382922 —0.52252
T -0.70213 -0.70789 —0.96995 -0.31973 —0.66345

M 4 A& 5 AT B Y AR AR P N BE D007 TGS, T ST BT G i e 51 Ah BERE
J7 R, X5 e AT AR A A R R

4.3. k-BEB LD H*E

FIF R3.3.2 GEHH B M SR AT k- ERAA T, FArh 325, FHigh RILE 6.

1% e, M, KRR, WRUTI, SRR, SEIEN. WU, EURT BT, b
SRR

552 % VrRT, .

3% HEW. REW. MET. B

5. LAV

A SCAEHT N FE B Al Fde F 2015 4 1L 2R 48 Gt h A S5 [4] i 17 /N T 1 8 TR B FE b » i R3.3.2 [5]
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HRP B 06 B 22 5 DX K] SRR 20 0% X 5 48 2 T 446 05 P P B SBEAZ Yk, 2 R [ 3k T GDP40 3, 7 1)
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Figure 4. Rotating factor score chart
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Figure 5. Spin factor information overlay
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Figure 6. Shandong province city economic classification pedigree diagram

El 6. WWREEMAEFIERE

ARG 2014 4E R EB T ZEE RGeS TR 34 4, R E i RO T s TR E KR KR
B, g EE I T

2) BT, FET. MEHEMRRER S TV HKAKCEHE &S T I EX, S, g
AR SR AR T 7 KT i T A X, TiyerEs iy s M BT SRIET L il v Sk v AR X
BB EURIR, BB T SR, BT R, SOEA MO BOY AR, TR E L
ST AONEN KL, TAAIN G, SRR S T AR A R, IR A R R,
PSR, ORI AR 2T, FEAE R R AR B3I 2 JE RO o P ECRRE AN X R A
JUF B MR FEHRA R A fe, TV AETT I & MG Srs i ab T8 Ker, T EX
HIRE BN B S AL T A AR X RS, EARE RN Wiy ISR EE R A T 72 7S T 45
PR EACFHEAR, A B LTI 2T e AR L T (R BR A M, A SRR T Y 5 A SRR O
et L2 PR PO A F o

SEV#Ek (References)
[1]1 BRf. 208 a0 e KA 5 R A [D]: (L2 3], BB sRBCRHR 2, 2010.
[2] KR, ZIUHEI T AN B RIEE TR P]. ’ARE T, 2007, 78(5): 23-14.

[31 MUmIZR, BRERR. T HE TR 72 i DX 3SR D M P 3R T SR I o — 5 T K3 5 s mT Ak 7 k0] St S5E R
17, 2017, 32(8): 31-38.

[4] WHEABLGHR. WAL HHFE%-2015[M]. dbgt: S E S ik, 2015: 100-560.
[5] BEEX, BESLPE. SEitEsis R B M]. dbat: iS4 R, 2007: 397-461.
[6] ER. NHZITHHIM]. 8 4 . Bl R REH GG, 2014: 192-193.

[71 Tan, P.N,, Steinbach, M., Kumar. V. #2480 S0 GERR)[M]. Jul, Y828, &, . Jbal: ANRMEE R,
2011.

DOI: 10.12677/5a.2017.64053 481 gt FE 5N


https://doi.org/10.12677/sa.2017.64053

SRR BIPR T =
1. FTIFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=\WW.JD

FRIBIFRHEESE: [ISSN], H#IWIT] ISSN: 2325-2251, E[I ] #if]
2. FTHFAM T TT http://enki.net/
JEM “EBRSCEREE” HEN, BN ERE, B &

¥efEiE S http://www.hanspub.org/Submission.aspx
WIFIHEAS: sa@hanspub.org

Hans X


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:sa@hanspub.org

	Economic Comprehensive Evaluation and Regional Characteristics Analysis of Cities in Shandong Province
	Abstract
	Keywords
	山东省各市经济指标和地区特征的综合评价
	摘  要
	关键词
	1. 引言
	2. 经济指标的建立
	3. 数据描述和可视化分析
	4. 基于数据挖掘的统计分析
	4.1. 主成分分析
	4.2. Varimax法旋转因子分析
	4.3. k-均值聚类分析法

	5. 综合评价
	参考文献 (References)

