Modeling and Simulation B 545X, 2015, 4, 23-32 Hans X
Published Online February 2015 in Hans. http://www.hanspub.org/journal/mos
http://dx.doi.org/10.12677/mos.2015.41004

Research on the Regional Financial
Eco-Environments via Multivariate
Statistical Analysis

Zhongkui Sun}, Yifei Liu2

1Department of Applied Mathematics, Northwestern Polytechnical University, Xi’an Shannxi
2CoIIege of Sciences, Georgia Institute of Technology, Atlanta, Georgia, USA
Email: sunzk@nwpu.edu.cn

Received: Feb. 7", 2015; accepted: Feb. 20", 2015; published: Feb. 26", 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

It is of particular importance to estimate a regional financial eco-environment, based on which the
administrators can make their efficient policy, and the investors may estimate the potential risk in
investment to make brilliant decisions. For this purpose, the current paper deals with the mea-
surement of a regional financial eco-environment. A mathematical model has been proposed by
means of multivariate statistical methods, for example, the factor analysis method, the cluster
methods and the discriminant analysis method, and it has been well tested and verified in esti-
mating for regional financial eco-environment through the real data of ten states in United State.
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1. 5§

SRS FR B R AR — A [ SR (S X ) 76— 2 (BRI B R b 2R, SR 200 5 AT 30 1) % b 2 2
AR, AAEEGE. Z5. SO ML A DS —PI5&mM RN, MEAERGRE. Bk, S8
4SBT B S S MR, RESMAKOTURAE . R 0Z TR ERERG T
Sy B S SR R X 4 R 1 AR T 4 TR VR 4 B T R AF 2 R (o, B /B IX 2005 1 K.

SRESHER AT ERNARS, B S RERR 5, Bl FE. SMEE. &
VA . FEIREESE, AT LSRR R S mi . BT, BT RAR SRR, 2R
RETRRN I A R BN A 4 AT T, B 425 RS RO 9 2 P [1]-[3]. i JLHERR IR (5K
BB T AT L R IE R TS R, DURRR S B = AR BB 1], MUK
BT — BB S VR A, T ELIEAE T TR 4 05 PR [2] . ARk, B oh [ 255
KHERE, FREHBAT ASHEFR , 1ofE AR T 1999 4F d i [E L 2R i 514
B SBUATE IR 3], SR, AT AHE R IOBIT, X TS E S p FOR RS, %
PR A WL o RS, T (X 4 b A S FR BT B AT IR [ PO AN 5T 5 T I 4 4] [5].

HYTFIE, AT 040N R T SaE AR RPN B, 74T E R R IX S0
PRI IR AT B AR A IR, 303 BT 4007 X R HEAT B, SR L ) SR 205 2 2 U R 7
FE I BB SAREAN — AR5y s B o AT 45 LA, ) P 59 407 S T 30590 %
B, S0 T XX G AR £ RS VP4 o
2. FEFRIZEN

St Ml X 2 A R A BT 90 S 790 T B 7% 3 B B 2 B (IMID) o A% 0T 9T 16 H 0 BT — A 5%
(1355 F——iBibs— AN E R 0355 715 R 8 K 290 TFahs, WS MN T — BP0 E 5355 /1 (03T
77 . et R ATl E S FR B OIS AR ST 4 K2 27 TSR, AT, IXIEFERROA 2 00 5T o0t 5 e A 3
G, FICERE T2 RO TICR, MR, RSB 2SR, 5, RWE %
LR AR AR AT EGEE, IREES AR AR IR R4 BIUR T S RiSE S P FRAR IR R [6]. — MRk, RAE
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ERbTE S I TEARIE KB AT A ORIE . A A DU BUR IR 55 DA 7 T AR SO X R A
AU RACVPAL A B R, XS A 2 BT XIS G Rl AL S PR B0 7 s R Bl B [6], Mg 1. [P
G 4E#5(Coincident Economic Index). S [ 4 42 7= & (Real Total Gross Domestic Product). &% 5 &
4% (Retail Trade Earnings). fit/& %2 % %43 (Wholesale Trade Earnings). EUF R/ B (Government Tax
Collection/Total Tax). 4 A& A (Total Personal Income). fif 5 {4 [ 78 75 / /N 78 5 % (Health Insurance
Coverage/Uncovered Rate). [ 5750 /3(Civilian Labor Force). f&{¥ A I (Residential Population)PL & 2k
*(Unemployment Rate)% 10 Ii4g4x, 417 1 fivn. MK T A5 Ao (RBE, fh oA
JAF AR 55 DY 7 T8

3. BEAIEEY

A T 56 E Alabama. Massachusetts <5 10 MHAEFEAS, 53 4hk X Colorado. Florida &5 6 4™
VERRTIGFEA . HUdi 3ok B 2 25 2% 5 W7 53 1T (Federal Reserve Bank of ST. LOUIS) & Afi 1] 2012 -6 #x
HHE[7], 4 2 FPni & N IR H .

4. BT Z it X Epd S RERHIRE
4.1, XSEBRAEFREIRRE ThEME

FESKPR A, 2 MEARZ AW e S AFAES B S, T TR AR 2 18] BOAH SSEAT P B A o Z2 ok
RICIRR A ARG, I TR AR 3R U T S MR F AR5 S M A R, A S 1 X 4 b a1
BEAEMTILL, XAPTTERR A T [8]. H IR 7 Hrak A R B 70 #r, Hh e — e E e
A SRR A R S R R IR T A, A SRR R AN AT BRI SR [F s R, B

X, =a,F +a,F,+-+a,F,+s, i=12--,p 1)
AR T R Ry, Fy OSASE T, g F009 X, (RHREE To 6B ] PR
X =AF +¢& )
X H,
Table 1. Indexes and Variables
iz 1. et T=
kit 73 g Nan TR nR
[&]4 £48 i% 45 7 (Coincident Economic Index) A 4L X2
Sz [ py 2E 7= 248 (Real Total Gross Domestic Product) ANE S X4
28U LAl
457 B 7% 4> (Retail Trade Earnings) A E L Xe
5% 57 5 B 4> (Wholesale Trade Earnings) AR E L X10
BUR BBl 54 45 (Government Tax Collection/Total Tax) AR E L X7 BURF A FEIRS
AN BN (Total Personal Income) FEIt Xg
RIS
{gt B %0 78 35 /7~ 78 7% 22 (Health Insurance Coverage/Uncovered Rate) A 4t X3
[ H %% 30 77 (Civilian Labor Force) A 4L X1
JE43 A I (Residential Population) ABAE 4 Xs AR N YA
e\l (Unemployment Rate) AN S Xo
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Table 2. The values of indexes

% 2. fEtRIRIR BIRR

States X1 X2 X3 Xq Xs Xe X7 Xs Xo X0
Alabama -1.2 1.9 1.8 1.2 0.3 1.1 4.8 5,449,607 -1.4 1.9
Massachusetts 0.1 3.6 0.7 2.2 0.6 2.0 3.3 13,808,256 -0.5 0.0
North Carolina 1.0 3.2 0.9 2.7 1.0 52 14 17,248,510 -0.9 58
Pennsylvania 1.1 1.9 1.2 1.7 0.2 1.7 18 17,079,509 -0.1 3.0
California 0.5 35 -18 35 0.9 4.7 49 84,835,581 -1.4 4.9
New Jersey 0.6 2.6 -14 13 0.4 24 -3.7 16,249,428 0.0 4.8
Washington 0.3 4.0 -0.9 3.6 11 6.9 12 14,486,873 -1.1 5.7
Illinois -0.1 31 -1.1 19 0.1 31 12.6 22,897,228 -0.7 5.9
Nebraska 15 2.8 1.0 15 0.7 51 1.0 3,100,678 -0.5 75
Texas 1.0 4.6 0.8 4.8 1.6 5.5 19.1 57,558,626 -1.0 9.4
Colorado 0.7 35 -2.0 21 14 4.2 8.3 11,429,578 -0.7 5.7
Florida 11 22 1.7 24 12 4.2 13 30,952,154 -1.5 6.6
lowa -0.2 2.7 0.1 24 04 4.0 8.2 4,932,736 -0.7 7.3
New York 0.8 2.6 -0.9 13 04 3.8 5.3 29,524,898 0.2 6.8
Utah 1.7 45 -0.2 34 14 6.8 6.1 4,987,599 -1.4 6.8
Virginia 0.3 1.7 -0.9 1.1 1.0 31 42 14,074,820 -0.6 04
a; &, A xl F1 &
A= 8y 8y Am X = X.z CF= F.z = &
an Ay Apm X, Fo &n
HIH 2
1) m<p;

2) cov(F,z)=0, HIAIEHT BRI TR KM
3) D, =D(F)=1, . EI&ASETFAMEET N 1;
o} 0

2
<P

4) D, =D(e)= B EAVERIR TR, AR,

2
0 oy

Horp, a2 MERAS BT R CRGTT, RORACE X, £ m4EE R AR B EIIBGE, AR
N T EAHER . R HEAL AN T bR Bt 21T A5 0 #r o

13 RoRATIA A TR R AT Z TR AR 4R R 87.464%, N IR T AESEER AT,
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Table 3. Characteristic root and variance contribution rate

%3 FHERS A ETTE

VIHEREEE RECFITAERA TR T IT AN

it ZiEASH RHEBSH it TEASH RRESH it TEASH RRESH
4.684 46.844 46.844 4.684 46.844 46.844 4.402 44.021 44.021
1.680 16.797 63.642 1.680 16.797 63.642 1.650 16.496 60.517
1271 12.715 76.357 1271 12.715 76.357 1.460 14.602 75.119
1111 11.107 87.464 1111 11.107 87.464 1.234 12.345 87.464
0.581 5.813 93.277

0512 5.116 98.392

0.106 1.057 99.449

0.054 0.542 99.991

0.001 0.009 100.000

1.413E-16 1.413E-15 100.000

Table 4. The factor loading matrix

4 ATFHAEE

F1 F Fs Fa4
X1 0.411 0.831 —0.266 0.102
Xz 0.884 —0.076 0.116 —0.074
X3 —0.32 0.156 0.503 0.737
Xa 0.935 —0.167 0.039 0.076
Xs 0.908 0.024 0.041 0.358
Xe 0.875 0.192 —0.010 0.101
X7 0.042 0.088 0.847 —0.500
X 0.661 —0.350 —0.322 —0.251
X —0.449 0.760 —0.190 —0.235
X10 0.725 0.431 0.270 —0.199

4 WoRAN R R ET RO L B T, IF B AILETE R A BN AT R
X, BN —ANAFLEFAERR bR X,, X, Xo, Xg, Xy EAEBKEAG, XN TSR & st it. o UG
HUX PUAS A SEE 700 R RLE B3 A FEARNE L. A CRBE A O DA B A SRS 1B . RIS 255
7 ZETTHRR AR M, AT HIEE — LI 7, BRI 35r FEA X 4 b A 358 (1) DTk 2 B i 11, LR A S A
5 JE AR BUN RSSO . HH I SR — A 1 X ) 4 B A 355 P e A 52 1) 2 b 28 5 Rt R B R 52

F G UBN a0 35 7T DA 21 & R 51553 [8] [9]:

F = AR?'X ©)

o R X IOAHSE BRAOERE . TR R T 15 B A AR BT LU S B A T 14

Tk, FATVE R I K23 7R R AR B 10 NMBAR TGN T 4 AN T, A B T BRARE R 4E R H .
5 TIX 4 AT S BREUE
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4.2. XSRS SRR AT

me}?gr&p T3, GRS
Moo ARICR )fﬁ KWE %Mﬁﬁ&w] TR p/\if“ﬁffﬁﬁsz A p YERI R, KRR A
p%1m¢mm,ﬁﬂ%&ﬁ%%%ﬁﬁmzm%ﬁ%oé%ﬁmﬁmxgam%ﬁ%,ﬁxgamm
REEHEN g~ ITZERE (GO)HLEME G HRIRE AL, ARS8 1 5 ERBE 5

a5 (M) =(X=X,;) =7 (X, - X, “)
AT A SRR B — R LSS e oL B E R R, BARSEE BSR4 D IR
1) RPTA B S K DTG K;
2) WREANRMS S BT ORI, KRR B AT RSk, BT SRS S R AL )
I AR
3) ERELIK2), HEITHMFE AR H B L.
VLRI 2 BB T B SRR M A TR REAL, Gl 6 W] BUA R — 2R M I A B ARl AR IR A B T

Table 5. The real value of factors to the 10 states in United State

7 5. RERMNEFEREER

Fy F Fs Fs
Alabama —1.10690411 —2.18296589 —1.242474 —0.03500807
Massachusetts —0.58746834 —0.6535674 —0.35917688 —0.57031158
North Carolina 0.63001654 0.25249944 —0.82691901 —0.65425517
Pennsylvania —1.03004267 0.82484784 —0.52307878 —0.70780369
California 0.57836426 —0.8712835 2.08008237 —1.62648292
New Jersey —1.09375418 0.9339093 1.05135666 —0.36947303
Washington 0.95710077 —0.34842169 0.21100746 —0.4699598
Ilinois —0.84037152 —0.44268151 1.03979483 2.65076271
Nebraska 0.14060162 1.31344839 —1.00135703 0.14741414
Texas 1.92972963 —0.17269051 —0.20708572 1.22869841
Colorado 0.17723531 0.3225885 0.74193016 0.54201162
Florida 0.7232965 —0.28350012 —1.33674093 —0.91799056
lowa —0.313884 —0.24920001 —0.17416538 1.06413294
New York —0.7844275 1.37291081 0.98498395 0.39450921
Utah 1.55522022 0.38429765 —0.65885504 0.07124817
Virginia —0.93471703 —0.20019178 0.22069283 —0.74747996

Table 6. The results from cluster analysis

T2 6. BALERR
K5 States
1 Alabama, Massachusetts, North Carolina, Pennsylvania, Nebraska
2 California, Washington, Texas
3 New Jersey, Illinois
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Figure 1. Economic foundation of the 10 state in United State: X, and X,
1. BMEFER: X F X,

Percent Change SN e Fodad

10.0
9.0
8.0
7.0

6.0 — ——-—
50 +——a—al—= 00— 0—0—0—0—0-08—
w0008 r e s i mxs
3o +—— W w0 -B-B-0 a0 0R004 -
20 ——a—A—R—-00-00—R0—RR— I—I ——————— X10
10 —I— 77777777777777
ol NN N BN CE RN
A &

2 2 - o > .
@ & @ S x S - S & 4
2 ' 3 o >3 & @ L g N
& é\g: c;b‘o c§\ & 5}’\"0 \(.\\Q?a N ,,\‘a NGO & N q\&
Kol SN I ¢ N & <«
é,ba“’ ‘\06 & N A

Figure 2. Economic foundation of the 10 state in United State: Xg and Xy
2. BINEFEA: X F Xy

1, il Massachusetts, 1% — S SR EOR BN IREE . VLM AT SBOIEER, 5 Ik Rl
ZMH) GDP 1 BRI R KL . 2N R R G IO IEE N, Tt T S IR AR A
Massachusetts FJOLF Mo R SFZCE Pk (i BRERTT DA &R IR 55 7=k, B7E 2008 - &Ftfahlt, %
MG Rl AR 55 72 b 52 20 T phite, SRTZIN B2 B B A AR [RIBR (. 35 SR BT I M e 5 St K #1
o, BT MGG SIS R B AR AR oy, — SR RIS s HR B 3 K R AR A 2K A B M)
GDP H{i# %, LH-/MHIH =4 . FERK T SIWAIGE B ITEF KL E. Hrp Texas 141
R BRI s, ZMNET R EE LS, XGOS ZNE R &R AT E 58k 2 1t
AP, ZMRBOLRIE, 1RGN, RAPOWIE SR ENL RN T2 M 45 1 Rk 5 S,
EMETZ IR &, SR G, (R AT K s, AR LS TiZ M AT KR 5
ZREIMAE T TR BT, & INE PRGN BN — M, fEXME M, X A= B EMmE
ER GBI KZNE, R R GUWNIGK 0, EME M. AR 2 New Jersey A1 [llinois ]
SRR S AR KIE .

Kl 3 BRI — R BN AL RSO A S ORBE TS DL &, 58— &N B4 S ORBEFE FE AN
A NI, AR REORIS AR 78 a5 238 K A R N NN KR BEAR /N . BB IR SE M IR 2 N HF R =2 2
fERRARB AR, FEHMNIGIE/N, AiE BB E IR ReEOR . B8 ISR N A R OR B A 78 75 2R /N A
NN, R R EE i N AR, {4 California ft{a BE (6 oK 78 o5 8 8 25 08/ N A AN IS o 184 K
MEVEIR Ko 28 = A Mg JE ORI R 78 75 R B35 T BRI R R FF T BAR AN AN Ko 28 = 2855 I 14t
SARBRFEE AN R 8, HAEE — R — ik,
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Figure 3. Social security of the 10 state in United State: X3 and Xg
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LAE B — B NI DAL — B I ZE 52

FREFIAN AR TR ZTTRE A5, MR A U7 TS 05 B & N GRS, 88—k
A NGRS DLRARURR RS, Lt BRSO, ARG DL, R RBUFMIS GOl H4E
FEI, AT DASEHU BN R AR ST BT R BV R EE T RB MV AL B =REMON B B
—RHIMN C o A BB INGGE TG, MABOLAE ST, 558 1A ETr, A2 (RIS DL R .
B HAMMATET REF, ZGHRMEEE, MABlR BT, 5730 K LT, BUF RIS e 18T
M RISFERE R . C AN G iR A B, SR CRIEHESS, 5730 AT Rk A B8 AT 15k

4.3. MX SRS ST GEHIET RN HE L

AT B PSR S B SR ARSI BALTEAY, AN R Fisher 3775 8 3 b AR 2520
Biftgi—FIWRNI, JFLL Colorado. lowa. Florida. New York. Utah I Virginia /N i, S BT 7 (¥4
T LI 64T KL B o

HEBREL: RBCH N AREAR, SEMEARA p BifElR, RERADET kKA GG, .G, T
B ATREN Fy (X), F, (X)) F (X) o RIS R(E 8, R Fisher S BIME[8]H 2 KB m 4L, A%
Gt —HIWTHN AT kK DB GG, -, Gy » AN TT ZZHEFE DA 4 A E, (30) (1 =1,2,--+,k )
HREMFIRE X, EX eGMEHT, A

E(WX)=E(uX|G)=UE(X|G)=u"s;, =12k ]
D(uX)=D(uX|G)=uD(X|G)=uZu, i=12-k ©)
é\
k
b=> (u's —u'z)’
, ®)
e=2u’2iu=u’(22iju=u’Eu
i=1 i=1
Kk k
E¢,ﬁ=%ZM£=z;oﬁibﬁ%£E%,e%ﬁﬁW%o
i=1 i=1
WG T 2200 JEAR 1645 U (EA5 2L @ (u) =b/e BBIMRR, AaT LAS BRI, #
|u’X—u’,uj|=min|u’X—u’yi| )

1<i<k

TAE X KRB EAEG, .

# Colorado. lowa. Florida. New York. Utah 1 Virginia IR AN AN (7), )] PLAS 3%}
X 6 MIHERVESTE R FI A a8, 4 7 iR,

Florida ) —H & FiEaha 2. GDP MZEAE R W AIG KA AL TR EW-FIE A, IRE I
HEMEECR, (R ORR ARt FIG KB 2,  [FIS NN AR Bk o 12055 3h Tk AE R g K
(1 [ Rl 26 0 3 R B, BURFBLISCIN R o X 558 — SR B LB B2l . Utah 1857 2Ltk %
T b B3 a0 i, 57 8 07K AR RN G KAR [RI I 2Rl 26 (2 38 R 1%, BURF BRSSO N S8 i e A 7
FHME AT, X 55 3 & N I EL 2T . New York Z835F SE Rl 45 T b8 K EL GBS, AN AN
KPR AT b K ) [R] IR DRARR g B 5k 1 i B R 56 A 78 76 %2 1 B, 1X 5 New Jersey A1 Hlinois A5 450 173 AHABL o

5. &
AT LITRGH T T HIX S 25 TR 55 10 B AR I 8. 5 56 R F R 7 40 W B s e 5 4
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Table 7. The results from discriminant analysis

=7 FIB SRR

SEprar 4 T 4-4H I Rl I R %2
Alabama 1 1 -3.028 —0.697
Massachusetts 1 1 -1.415 —0.356
North Carolina 1 1 -1.129 —22.067
Pennsylvania 1 1 —2.671 1.118
California 2 2 3.634 -1.635
New Jersey 3 3 0.384 2.935
Washington 2 2 1.446 —1.937
Illinois 3 3 2.328 4.599
Nebraska 1 1 —-1.786 0.167
Texas 2 2 2.236 -2.127
Colorado RoH 3 1.908 1.105
Florida RoH 1 —2.062 —3.352
lowa P! 3 -0.021 1.454
New York RoH 3 0.773 3.447
Utah S 2 0.700 -2.565
Virginia HR4H 1 —0.903 0.686

PREEAT T BEYE, SIRTUARME R, SR YA RA IR A5 s B T R JEE AR gt g 21l
SKREAR ) — AR 53 S Ja PR o3 A sr 1 PO R, SEBL 1 X 1 X b B XU B iAo O T
BAEA SO LR A 2, BRATTR R 17 56 [ o8 AN MBI FOREAS, I8 Y a7 (Y AL VAR A TR s
K16 AN T 3 J: KB MBI ARG , 57 30 KTl R B A 3K, SRTTHE 2 ORI 59
SR MATE ETHAL, MA LRSI, 573l Kr BTt A S ORBEG DURM; 5 =R N5
JET RAF, @PRRMEE, MABEE BT, 553 K ETE, BURFRIIRSS BE T, Ao IRIEAR R
Ufo e S IMERIABT I SEBRTE Ol BA TR RSN A G, BB =R B 9, 55— K%
MIFN C Go foeJa PRI 73 A A2 1 FUA e B, ST 7 — AR AR S R

E&mE
S PRV A TR B IUH (HHE T 2013KIXX-19) % A 5 B SCHF
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