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Abstract This article views quantitatively the study methbdt used to assess regional logistics capacity, by
using the method of principal component analysi€AR And then, it performs empirical study on the
horizontal and vertical level respectively, by @stlubei province as an example to verify the edfficiy of the
model. Further, it conducts correlation analysisMeen Hubei economy and Hubei logistics capacityiding
integrated principal components. With this analy#isntends to explore the pulling or pushing effethat
regional logistics capacity has imposed on the ldgweent of regional economy.
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1 Introduction

Nowadays, some of Chinese and overseas scholampmtto study the development of regional logistics
from different aspects, and methods such as fuztegiation assessment (Yao Yang& Huang Xiaoxia8200
and panel unit toot and panel con-integration asiglfLiao Ying& Ruan Lunning, 2008) are widely atiegh
However, the methods mentioned above are subjéctisadom to some extent when ascertaining the hiteig
of indices, which either results the assessmeniiteésleparture from reality, or results a simitgrbetween
assessment results and reality while accompani¢id avireluctant rational process. And thus, schotdrs
present are adopting some more objective and souintiegration assessment methods to advance the
development of regional logistics related theoeird practices research. Viewing the headway obtleeseas
research in this field, we could find that thoseirtoies, such as America, Japan and Europe, wiogsstits
industry are comparatively developed, perform regean regional logistics from two facets mainlytsBy,
they view from enterprise logistics, and commonpplg quantitative tools to explore problems faced b
multinational corporations, such as logistics isfracture, harmony of cooperated programs; strategi
distribution system and logistics supply chain agien. Secondly, they view from a macro level tplere the
governments’ role, logistics collaboration and simgble development related problems. Aikens (1%
early attention to principal logistics facilitiesdation problems, and formulated a complicated rhatiech put
factors such as single laden team, multi goods,liamited production capacity into consideration. iéwver,
the Aikens’ model didn’'t come down to random altedistribution problems across region. Verter arideD
(1995) analyzed the location problem of multinatiboorporations, and proposed that production-itigtion
network was an important tool to construct an gmitse’s global supply chain. Keohane etc. (1984ppsed a
new liberalism system related economic theory, imchv it suggested that it was cooperation othen tha
competition among countries that could bring bdnednd we could realize inside regions’ economic
cooperation under many circumstances. While in &Hitai Feng (2006) pointed out that regional logistvas
what existed in certain geography environment aliéd on big and medium sized cities as hub to é¢oenb
logistical radiant Available In, to serve regioredonomy development. Liu Xiaofeng (2005) viewednfro
micro and macro level to explore the promotion eff@at regional logistics had exerted on regi@wnomy.
And further, he suggested that modern logistics flagted important role in advancing the moldingnefv
type of industry and optimizing industry structuegd in enhancing employment opportunity in additito
reduce the operation cost of enterprises and ingptloe allocation efficiency of resource.

However, those limited researches on regional fmgisand regional logistics capacity were limit to
concept confirmation and qualitative descriptiogijtimer did they take into consideration the overalé of
logistical system components, nor did they go frrtAnalysis into regional logistical inner compasend
thus, the conclusions they obtained were unilaterabme extent. This article firstly adopts thehod of PCA
to assess regional logistics capacity. And secoridperforms empirical study on the horizontal awmtical
level respectively, by using Hubei province as srangple to verify the efficiency of the model. Arfdrtlly, it
conducts correlation analyses between Hubei econandy Hubei logistics capacity by using integrated
principal components as indices. With this analydisntends to explore the pulling or pushing effethat
regional logistics capacity has imposed on the ldgweent of regional economy.

2 Construction of Assessment Model on Regional Lagjics Capacity
2.1 Construction of assessment indices system omi@nal logistics capacity

Assessment study of the development of regionastiog is a complicated systems engineering. Thesze
four principles for us to follow when selecting iogs. (1) Complication. When selecting regionalidtigs



capacity indices we should synthetically considee tcorrelation among macro environment, logistics
infrastructure, logistics performance and humaroueses, and should synthetically depict each fag@yr
Objectivity. The indices system we selected shoaftect the relation between goals and indices aihbjely
and factually, and the data we collected are rigjatoustful and impersonal. (3) Acquirability. Baof the
assessment indices has definitude meaning and igmEnae information, and the data are easily obtaare
can be easily calculated as well. (4) Comparabiithen selecting the indices system, we should bake
consideration not only the horizontal comparabibifythe conclusions among different regions, bsbahe
vertical comparability of the conclusions amongfatiént periods, and the comparability of the cosicns
between goals and status quo in addition. Withyaag the existed literatures and consulting witb@alists,
the author constructs an assessment indices systeragional logistics capacity by selecting indeoxm six
aspects, which reflect the characteristics of negjitogistics development, as follows, (1) Valueled in traffic,
transportation, storage and telecommunication inehss (), Hundred million RMB). (2) Value added in
wholesale, retail, trade and restaurant industfigs Hundred million RMB). (3) Employee proportion in
logistics industry (x %). (4) Freight quantities {xTen thousand Tons). (5) Turnover amounts of pagEss
(xs, Million person kilometers). (6) Value added inmé#acturing industry (% Hundred million RMB). The
above indices reflect the demand status and swugmalle of regional logistics services, the develaptnséatus
of human resource in logistics industry, and thesttgoment of logistics infrastructures, respectivel

Since six indices, among those ascertained assetsnaex system for regional logistics capacitye ar
selected in this paper, which makes it more corapdid to perform integrate assessment, this stugiieap
PCA to simplify the indices we selected in thetfppiace. By using of dimensionality reduction iddse PCA
replaces the former indices with lesser integratéucipal components, and the latter componentd hast of
information that the original indices have presdntghich can make the complicated problems easyplice.
2.2 Assessment steps of regional logistics capadity using of PCA

Assume that we have n year (here, n=10), the nupflessessment index is p, and the calculatiorssiep
PCA are as follows,

Step 1, construction of original data matrix for the assessment indices system of regional logistics
capacity,
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Step 2, if the original indices are signed as; xx,, ..., X, their integrated indices can be signed as;Z
Z5, ..., Zn(m < p), and thus,
Zy=LygX v L X, o+ Ly X,
Z,=LyX +LyX, + L, X, (2)

Z, =L X, +L X, +..+L X

m mp p

Step 3, to calculate the correlated coefficient mek,
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In formula (3), §( 1, j=1, 2, ..., p ) is the correlation coefficieot original indices xand x, and obtained

from the following formula,

i(xki —X)(Xy —X;)
r. = k=1 (4)
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Since R is a solid symmetry matrix (whergsr ), it is only needed to calculate its upper-triang|
variables or lower-triangle variables.
Steps 4, to calculate the eigenvalues and the eigentors,

Firstly, to solve the character equation| 0i-R | =0 and obtain the eigenvalug$¢ i=1 ,2 ,... ,p )ranked

by size, where}>1,>...>A>0. And then, to calculate the corresponding eigetve ¢ (i=1,2, ... ,p) .

Steps 5, to calculate the contribution ratios andhe accumulated contribution ratios of principal
components,



The contribution ratio and the accumulated contidvuratio of principal component are obtained from

p . m p B .
formulas r, /kz y.(i=212,.,p) and Z Vi /Z Ve respectively. The eigenvalues whose accumulated
=1 k=1 k=1
contribution ratios reach 85%~95% are selected, tardingredients they correspond to are ascertazed
principal components, the number of which are siggem (where, gp).
Step 6, to calculate the load of the principal congments,

P@x)=y¥i €4 (ik=1,2,...p) (5)
And further, the integrated components’ score isioled through the following matrix,
2y, Zyy e Zg,
7 = Zn Zp e Zom (6)
M M M M
Zn Zn o Zgn

Finally, to obtain the integrated assessment fonctby using each of the principal components’
contribution ratio as weight to do linearity sums,

Z,=) ey, (7)
=1

Z; reflects the integrated logistics development degoé the ith region (or year), Where, higher Z
corresponds to higher degree of regional (or aprogistics development.

3 Empirical Study of Regional Logistics Capacity Asessment: with Hubei Province as An
Example
3.1 Horizontal comparative analysis of regional loigtics capacity

Since Hubei province is located in middle China #&uthor compares it with other five provinces teda
in middle China and several coastal provinces witlvanced logistics industry, to assess horizontdiéy
development degree of Hubei logistics capacity.

We can accurately realize the PCA and further aobttiie integrated assessment function with
standardization procesg , = (Xij - Z)/\/W by applying the module of Data Reduction in the

software of SPSS13.0.
Zi= 0.2453x%+ 0.3018x%+ 0.0545%+ 0.2888%+0.0894x+0.3006%

Tablel The Integrated Score of Logistics Capacity ifubei and Other Regions (2006)

Region JS ZJ AH SX JIX SD HN1 HB HN2 GD
Total score 3.33 3.58 0.96 1.20 0.86 2.91 1.86 1.241.07 3.94
Order 3 2 9 7 10 4 5 6 8 1

Further, we obtain the integrated score of logistiapacity in Hubei and other regions, as Tablad h
shown,

We could find from Table 1 that the logistics capaof Hubei ranks six among the regions listed\aho
It shows that the development of logistics capaeftyubei is under that of Henan, and also it &idctively
different from those of coastal regions, such asr@dong, Jiangsu, Zhejiang and Fujian. As a whble,
logistics capacity of Hubei is still in developingnd which has a biggish space to go ahead. Althdhg
reasons that results into the underdevelopment weHlogistics capacity are closely correlated wtitle
development of macroeconomic, the faultiness atofacin logistics system is another important reasach
as the deficiency of means of transportation ardrétated lack of transportation network that resliwith
special geography situation, and the lowliheadtbéocorrelated logistics factors.
3.2 Vertical assessment of regional logistics capic

We now apply the software of SPSS13.0 to condudica assessment of Hubei logistics capacity by
using the related data from the year of 1997 td2@tk integrated scores are listed in Table 2,

Table 2 The Integrated Scores of Hubei Logistics Cajgéty from the Year of 1997 to 2006

Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 006 2

Total score 1.83 2.19 2.47 2.97 3.39 3.7 4.05 4.31 4.48 4.66

Source: Settled according t&Hubei Stat. Yearbook (1996-2007)

We can conclude from Table 2 that, the integratestes of logistics development in Hubei takes on
increase by degrees year after year, which indicthiat the regional logistics capacity of Hubeadyvancing



annually.
3.3 Correlation analysis between regional logisticsapacity and regional economy

Since regional economy is the foundation of reditmgistics and which determines the demand strectu
and development level of regional logistics, regloeconomy has assumed a pushing effect on regional
logistics capacity. While on the other hand, regldgistics is the main inscape of regional ecopoand
which assumes a pulling effect on the layout ofaegl productivity, the turnabout of production man, and
the rise of regional economy. In other words, thshing effect is the rise of regional logistics aeipy that
pushed by the rise of regional economy, while thking effect is the rise of regional economy tiraduced
from the rise of regional logistics capacity. Thesping and pulling effects as a whole structure rtheual
motivation effect between regional economy andaeali logistics.
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Figure 1 Varying Instances of Hubei GDP-Logistics Elsticity with Regard to Time

The pushing and pulling effects assume oppositeuaifdrm relationship at the same time in a regiona
economy system, where the pulling effect is retyivess if the pushing effect is comparativelyagreand v.v.
The relationship between the pushing effect and fhdling effect can be reflected by regional
economy-logistics elasticity (E), which is the oatf regional economy (we use GDP index, sign ifYas
increase rate to regional logistics capacity (Wéase rate, and can be formulatedE;\sW[dY/(Y[dW),

which indicates the increase rate of regional eogn¢GDP) that induced from per 1% increase of regio
logistics capacity. It indicates that the speedragfional economy increase is faster than that gforal
logistics capacity increase, and the pulling effegreater than the pushing effect under the ¢mmdihat E>1,
where the demand of regional logistics is gredtantthe logistics supply. And the opposite is tnieen E<1.
While E=1 indicates a balance between the demaddtlzn supply of regional logistics, where the mgli
effect is greater than the pushing effect, and rdggonal economy increase is synchronized with o
logistics capacity increase. On point has to belesized is that the balance between the demandhand
supply of regional logistics is a favorable stathijch is also the goal of constructing regionalistigs capacity
(Tan Qingmei et al, 2003).

Since the carrying capacity of logistics faciliti¢lse capability of logistics communication netwsyrkhe
rationality of logistics centers’ void layout, theaptability of logistics management system, thadver pace
of freights and passengers (labor forces), andlgtare main indices to weigh regional logistiepacity, we
look the integrated assessment score obtained ghr®@CA as the integrated index of weighing regional
logistics capacity, and protract the economy-lacgstlasticity figure as Figure 1 has shown, frofmclh we
could clearly obtain how the GDP-logistics elasyiaf Hubei is changing with time.

We could find from the above empirical analyseg thare exists a linearity connection between Hubei
GDP and logistics capacity, and the Hubei GDP-liggslasticity, E, is ascending ever since the péd997.
The pushing effect that thrown by economy increageveighed the pulling effect that thrown by logist
capacity before the year of 2002, while, the pglleffect has got a breakthrough ever since the gea603.
The Hubei GDP-logistics elasticity is fluctuatingband 4.05 since 2006, which indicates that thedd GDP
will increase by 4.05% when logistics capacity dE¥ increase averagely, and the supply is distialtiless
than the demand of regional logistics, and theimmleffect is obvious. And thus, to vigorously deye
logistical industry, and further to improve regibtaistics capacity should become one of the ingartasks
of Hubei economy construction.

4 Conclusions and Suggestions

As a quantitative method that used to analyzertiportance of components, PCA not only can be used t
accurately distinguish the principal componentg #ffect regional logistics capacity, but also ¢enused to
construct regional logistics capacity assessmerdeiand further provides us information to evadudte
logistics capacity level in certain region. And shuwe can find from the above study that it is oéag
theoretical and realistic significance for us t@ptdthe method of PCA, and we can draw the follgnimree



conclusions. Firstly, the article constructs areasment model to evaluate the development levedgibnal
logistics capacity, and the idiographic applicatairthe model should accord with the backgrounditiérent
regional economy development. Secondly, we could from the empirical study that, although Hubeais
cock province among those provinces in middle CHima pushing effect of its logistics capacitytigit and its
ample logistics supply can't induce enough logsstiemand. Thirdly, since regional logistics capaisitsettled
by regional logistics components, the improvemehtegional logistics capacity should accord witle th
construction of regional logistics components. Ahdw to gradually perfect and further realize the
improvement of regional logistics capacity is wited author seeks to study in the near future.
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