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ABSTRACT

Financial risks are the critical variables in formg enterprise’s financial crisis, the cyclical shog of which
undecided by the will of people is an objective.lais paper divides financial risks into three égpwhat are
Financial Environment-adaptation Risk (FEAR), Fica Resource-allocation Risk (FRAR) and Financial
Stakeholder-cooperation Risk (FSCR), which cortsstuhe three-dimensional financial risk systenchémical
enterprise. Based on the literature review, thigpgraanalyses the formation and conduction mecharmi$ém
three-dimensional financial risks. Next, it exp®tae identification principle of three-dimensioffiakancial risks so
as to give an efficient method. Then, it builds sonatrix identification models for identifying tlerelimensional
financial risks of chemical enterprise. Furthermosecase study is also given..
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INTRODUCTION

In modern risk management theory framework, cheimérderprise is always taken as “organism” which is
constituted by multi-dimensional risks and valugbat are the premise and foundation for chemictdrpnise to
take part in market competition. So, risk, valud aampetitiveness are the basic survival charatiesiof chemical
enterprise. However, for the reason of increasiffighce and dynamic competitiveness, chemical eniter always
has financial risks in converting values and crepttompetitive advantages to enhance its compatiéiss and to
realize its sustainable development under the guoelaf strategies [1]. Michael Porter's diamond wglattheory
(1990) [2] put forward four factors including factwonditions, demand conditions, related and supmpmdustries,
firm strategy, structure and rivalry which can deti@e the intensity of competitiveness. Argenti{&pthought that
enterprise’s survival factors can be divided intoee types what are the characteristic of enterpiielf, the
characteristic of industry and the characteristfic eavironment [3]. Therefore, uncertainty is an orant
characteristic of chemical enterprise and risk nganzent is its essential content.

Financial risks are the critical variables in fongienterprise’s financial crisis [4] and the pefodisplay of
financial crisis is an objective law undecided bople’s will, the influence of which can be refledtin three
dimensions what are financial environment-adaptaticsk, financial resource-allocation risk and fical
stakeholder-cooperation risk dimensions [5]. As pinesperity fluctuation of macro-economy home abdoad,
chemical enterprise’s competition has become tiséctsmurce of financial risks. The operating reseusbtaining,
ability forming and value realizing are not onlyethesults of three-dimensional financial risks lalgo the
comprehensive reflection of industry competitiomeTincompetence or weakness in competition is larcgused
by lagging and failure of financial risk identifiban. Therefore, effectively identifying financiakks has become
the key and core of chemical enterprise’s competiss. Present researches on risk identificataminlynadopt the
method of Point Estimation and it is difficult immprehensively grasping risks in time and spaceerAdnalyzing
the formation and conduction mechanism of threeedisional financial risks, this paper gives a stadyhow to
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identify three-dimensional financial risks by usithg tool of risk identification matrix.

LITERATURE REVIEW

Academic knowledge about financial risks is origgth from the knowledge of general risks which can b
concluded into three types what are Risk Loss ViRasult Difference View and Uncertainty View [6]isR Loss
View takes financial risks as the possible dangerlass caused by some uncertain factors. ResfidrBice View
points that financial risks are the difference hesw future practical result and expected resulticgrfrom the
impact of financial activities’ efficiency and efféveness. And Uncertainty View refers that finahcisks are the
uncertainty of future gains and losses resultedhffmancial activities or the uncertainty prescdbley specific
probability. In 1895, American scholar John Haypasforward the concept of risk in “Risk as an Emmic Factor
Economic Sense”. In 1985, Williams J. and Richard-Mdefined risk as differences between the reghlit might
occur in the given circumstances and the speciidod of time [7]. In 1986, Robert I. M. definedski as the
uncertainty of loss under certain conditions [8LIK C.A. and John W.H. (1968) defined risk as utaisty of
financial loss under certain conditions [9]. Pemgl Xing (2005) defined financial risks as the uteiaty in the
transforming process from form-value to connotatiafue in capital value operation [10]. Chen (200&erred
financial risks as the probability of loss with tHeviation between enterprise’s financial beneditsl expected
benefits caused by some uncertain factors [11hgJend Li (2007) pointed out that financial riskntain three
attributes including risks from fund movement, miwedion form of risks and potential loss with tHeviation
between financial benefits and expected benefitsa by uncertain factors [12]. Analyzing from spdevel,
Zhang and Feng (2008) held that factors leadinfniancial risks came from enterprise’s external iEmment,
internal operation and stakeholders, therefore rgeing Financial Environment-adaptation Risk, Ficiah
Resource-allocation Risk and Financial Stakehobtdeperation Risk [13].

Financial risk identification which is the key aspeof financial risk management is refers to prédig
identification, inference and induction to finaraigks of not yet occurred, potential and pradtedsted by using
certain technology and methods before financiaigroccurring, and it is a process of analyzingsosea and
understanding risks. Traditional financial riskendification technologies mainly includes Failuree& Analysis,
Failure Mode, Effects and Criticality Analysis, Had and Operability Analysis, Markov Interval Ansily,
Brainstorming Method, Financial Statement MethotbwFChart Method, Site Observation Method, Senijtiv
Analysis and Environment Analysis Method. Zhou dimhg (2003) provided a risk identification tectowy by
given a characteristics-factor model which is agplin project risk management of aerial producteelbpment
based on check list and improved fish bone diagrik identification technology [14]. After analyzjnthe
traditional risk identification technology, ChendaXiao (2005) put forward risk symptom identificatitechnology,
which includes risk symptom identification matrfactor model and risk evolution model steps. Thelg lihat risk
symptom identification technology is a new riskntfcation technology. It can identify symptomsdafeatures
before risk occurring. And it can also explore #hehtify the impact situation of innovative evehtsorganization
operating performance and identify its types, ogogrmechanism and results through studying sygerformance
output orbit [15].

MECHANSIM

TYPES OF THREE-DIMENSIONAL FINANCIAL RISKS

From the current literatures, we can see that &i@misks are often classified as investment (i8kR), financing
risk (FIR) and other major categories. And thesasgification methods are always emphasis on théatap
operational status. So many hypothesizes must éx tasjudge the validity of capital market, suchnasarbitrage
equilibrium hypothesis, assumption of diminishingrginal utility of capital, risk aversion hypothgsasymmetric
information hypothesis and so on. Peng and Xing@%20according to the cycle of capital movementsiddd
financial risks into capital allocation risk (CARJapital consumption risk (CCR), capital outpuk {f€OR), capital
recovery risk (CRR), capital payment risk (CPR) aagdital market risk (CMR) [10].

Understanding and grasping formation and conduatieschanism of financial risks from three dimensians the
premise and basis of financial risks identificatiés an independently operating “organism”, cheméemerprise
must get conditions to ensure its sustainable dperaincluding sustainable value-flow inputtingfeetive value
transformation and sustainable value-flow outpgttiAnd this is a cycling and amplifying processstainable
value-flow inputting reflects interactive adaptatidetween enterprise and external environment, \aalde
transformation manifests chemical enterprise’sitglfibr resource allocation, and sustainable vdlaer outputting
is the expected result of stakeholders to bendfitpited by the subjective and objective conditipohiemical
enterprise’s value-chain isn’t unchangeable, ancedainty, difference and danger construct the nieatures of
enterprise’s value activities. So, Financial Enniment-adaptation Risk, Financial Resource-allocattisk and
Financial Stakeholder-cooperation Risk make up ttitree dimensions of enterprise’s financial risksd aheir
formation and conduction mechanism decide entagnalue characteristics.
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Including financial environmental risk (FER), matlk®mpetition risk (MCR) and element fluctuatioskri(EFR),

Financial Environment-adaptation Risk is the uraaty and loss possibility for financial activitp tadapt the
environment. FER is the uncertainty of financiatgiion for the reason of macro-economic prospdrgtuation,

etc. MCR is the uncertainty of financial operation the reason of market competition. EFR is theeutainty of
financial operation for the reason of element fhation. Financial Resource-allocation Risk is theartainty and
loss possibility for financial activity to allocafts financial resources and it can be divided ioperational risk
(OPR), investment risk (INR), financing risk (FIRInd funding chain risk (FCR). OPR generally refays
uncertainty of profit amount or profit rate for theason of operation. INR is the danger to gairettain expected
profit, generally means uncertainty of return itegprise’s investment. FIR is the possibility o$ileg debt paying
ability or changeability of profit. FCR is the pdsbty of enterprise out of control its cash-floand leading to fund
chain fracture. Likewise, Financial Stakeholderfmamtion Risk is the uncertainty and loss possjbitir finance to
meet the value expectations of stakeholders. It lmanclassified as consumer cooperation risk (CGR)er

stakeholder cooperation risk (OCR) and long-terrofiprcooperation risk (LPR). CCR is the possibilibf

enterprise’s financial loss for the reason of comsurelation failure. OCR is the possibility of ergrise’s financial
loss for the reason of other stakeholder relatilurfe. LPR is the possibility of enterprise’s lagiendurable profit
and cooperation ability. Types of chemical entesgisi three-dimensional financial risks are showhahle 1.

Table 1: Typesof three-dimensional financial risks of chemical enterprise

Risk Category Risk Type In Short
Financial environmental risk FER
Financial Environment-adaptation RiskMarket competition risk MCR
Element fluctuation risk EFR
Operational risk OPR
Financial Resource-allocation Risk In_vestment‘nsk INR
Financing risk FIR
Funding chain risk FCR
Consumer cooperation risk CCR
Financial Stakeholder-cooperation RiskOther stakeholder cooperation risk OCR
Long-term profit cooperation risk LPR

FORMATION OF THREE-DIMENSIONAL FINANCIAL RISKS

Fluctuation of macro-economy and market competitgothe main source of Financial Environment-adémaRisk.
Macroeconomic environment fluctuation, which isexogenous variable of chemical enterprise, is tiewitable
performance of economic cycle. It can lead to phcal financial risks to various economic organias. With
respect to FER, it's the inevitable result of maoanomic fluctuation. When macro-economy is in itheession
phase, economic growth will be stagnation whichagisvaccompanied by inflation. The producer prickein(PPI)
goes high and consumer price index (CPI) largetyeases. In order to stop the increase of unemmaymate and
inhibit inflation, the country will certainly adjusnterest rate and exchange rate policies. Wisipeet to EFR, the
increasing price of industrial products which calibg cost increasing will be conducted to consumamtually.
And if the conduction is blocked, chemical entesprimust digest the added cost itself by comprestngrofits,
and this can result in profit decreasing or finaharisis and even bankruptcy. With respect to M@Rsan be
explained by Michael Porter’s five forces model 29 [16], which includes five competitiveness fastdhat is
supplier’s bargaining ability, buyer’s bargaininildy, threats of new comers, threats of substitahd horizontal
competition. Facing with the five forces, chemieaterprise must enhance its financial operatiomflaence the
competitive rules of industry from self benefitdtek occupying beneficial market, it can do offerely competitive
action to strengthen its market position and coitipebess, otherwise it will be in competitive disantage status
and face financial crisis. Therefore, chemical gartee is not only survived in the industry and kedrcompetition
environment, but also influenced by the risk fagtocoming from industry and market. Financial
Environment-adaptation Risk is its basic growthrebter.

The resource allocation is reflected in three aspetich is effectiveness, efficiency and scaled drultimately
decided by four levels which is operation, investinénancing and fund chain. Financial Resourdeealtion Risk
is rooted in the specific business activities andricial activities of chemical enterprise. Becaokthe scarcity of
resource, the limitation of ability, the uncertgimtf future and the discrepancy of management,uregoallocation
failure often become a source of enterprise rigle €&onomic cycle fluctuation and the low efficigrd internal
control can arouse business fluctuation, investrfieatuation, financing fluctuation and fund chdlimctuation, and
thus bring about OPR, INR, FIR and FCR. Financias®urce-allocation Risk is the overall performaotéhese
four factors, which requires chemical enterpriseifiza a powerful resource-allocation and innovatadnility. With
respect to OPR, the competition for production dext(especially high-level factors) coming from ustty
constitutes its external environment. Meanwhiles gtage feature of chemical enterprise’s growtHdcéead to
value-creation inefficient and capital mobility ltaie. So, the resource allocation efficiency is pinemise of OPR.
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With regard to INR, the blind expansion of capitalld bring about technical risk, market risk ameldit risk and
so on, which can affect the cash flow of chemicaémprise. FIR can lead to the loss of debt-pagbitjty and the
change of enterprise profit, including externalaficing risk and internal financing risk. Financiwgl certainly
increase the cost to pay for principal and intebestause the profit rate of capital and the interee of loan are
uncertain. Changeable market and fierce compethimth may lead to wrong decision making and theeefiving
about large uncertainty to use financing fundsatiffely. Financing can increase chemical enterfsrisest to get
capital. The blindness and failure of capital ofieracan deteriorate financial relationship andrebeing about
financial crisis. Fund chain is the basic resowyse chain to maintain chemical enterprise’s ndipnaduction and
operation. The cycle of “cash to capital and themrash increment” is the process of operatiors hécessary to
keep this benign cycle operating continuously. liaglof ability to manage financial risks and cakiwf chemical
enterprise will probably lead to fund-chain fraetumherefore, chemical enterprise constantly geeseurces from
management of business, financing, investment and €hain, and resolves risks in the allocatiomesiources.
Financial Resource-allocation Risk constituteb#sic capability character.

Chemical enterprise is a diversified stakeholdemitract aggregation, and its development can’twgihout
stakeholders’ investment and participation, andhibuld not only serve for shareholders, but alsueot their
benefits. Mitchell, Agle and Wood (1997), from thewer, legitimacy and urgency dimensions, distisged the
relationship of stakeholders. They divided stakeéérd into “dormant”, “discretionary”, “demandindgominant”,
“dangerous”, “dependent” and “definitive” [17]. Gall (1996) thought that stakeholders can be dididdo direct
and indirect types from the relationship analysisd from the position analysis, stakeholders carmliv@led into
“core-stakeholders”, “strategic-stakeholders” arehvironmental-stakeholders” [18]. The relationshiptween
stakeholders and enterprise is reflected in tweeasp On the one hand, stakeholders invest speasets to
enterprise and demand to gain corresponding drofit enterprise’s residue. On the other hand, pgeeific assets
invested by stakeholders may be in risks and stddlels need to remain necessary control over enger@Bupply
chain refers to the network structure linked bytrggsm and downstream members related to raw misténiahe
process of products production and circulation, démel members include raw material suppliers, precsjc
distributors, retailers, eventual consumers andrsoThis value-chain represents the corresponditationship
between enterprise and consumer’s values and aiy. when enterprise enjoys consistent and cooigerprofits
with consumer can it gain consumer’s trust. Othsewienterprise will lose consumer and market togbebout
Financial Stakeholder-cooperation Risk. Governmeatiiareholders and other stakeholders are also iamgor
influential powers of enterprise’s value creatidiirst, enterprise should obey laws to continuoushate social
wealth. Then, enterprise should focus on valuehafreholders and employees to constantly generaryyero
create value. Any despise and weakness in the riak lead to OCR. At the same time, enterprise’ditpro
cooperation should reflect the features of longatemd sustainable value which embodies enterpresgirable
profit and cooperation ability. The lack of coog@a ability is the main source of LPR. Therefoohemical
enterprise is supported by the cooperation of sialkers and takes risks in the game with stakelhsldénancial
Stakeholder-cooperation Risk poses its basic oglatharacter.

CONDUCTION OF THREE-DIMENSIONAL FINANCIAL RISKS

Enterprises’ risk conduction refers that interfeerand influence of some external and internal maice factors
makes the tiny deviation or uncertainty in a cer@oint in initial time, then attached on variownducting vector,
the tiny deviation or uncertainty is conducted apdead to a serial point and surface in enterpnsesucing and
operating process, later it will lead to the dewiatand failure of enterprises’ producing and ofiegaaims [19].
Financial risk is key variable not only lead to imess failure but also bring about associated priger’s financial
crisis. To explore the conduction law of finangiak is an important part for chemical enterpriséntprove its risk
management ability. The conduction of financiak fi@s a cyclical direction, strength and coupliegtfires. The
constituent elements of financial risk conductiowliudes source of financial risk, financial risk thation,
financial risk vehicle, financial risk pathway afidancial risk conduction threshold. From the odeésof chemical
enterprise, the conduction of financial risk maimgludes chain conduction and network conductimues. From
the internal of chemical enterprise, financial ristnduction is mainly follow the space-time theavith some
direction and intensity.

Enterprise’s three-dimensional financial risks eeflmacro, medium and micro levels, and with cotidadn time
and succession in space. Analyzed from time lesfeémical enterprise’s three-dimensional financisks are
conducted and spread following the path of “Noskrperiod’ to ‘Latent period’ to ‘Development Pati@and to
‘Realization Period™. Non-risk period means thia¢ trisk is very small and can be neglected. La®entod gestates
chemical enterprise’s antecedent financial riskainiyg reflected in the fierce degree of macro-eanitoprosperity
situation and market competition. Development Redondenses chemical enterprise’s synchronizeddinbrisks,
reflecting enterprise’s adaptation to risks condddiy macro-economic prosperity situation and ntac&enpetition,
and is the integration of operation, investmemiaficing and capital management. And Realizatioro@éncludes
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chemical enterprise’s lagging financial risks, nhaimeflected through profit cooperation with stakéters.
Analyzed from space level, chemical enterprise’sd@bdimensional financial risks are conducted gmda through
the path of Financial Environment-adaptation Risk Rinancial Resource-allocation Risk and to Financi
Stakeholder-cooperation Risk, what is a cycle dodtdating process. Macro-economic fluctuation andrket
competition are the source of Financial Environrregdptation Risk which directly or indirectly lirsithe resource
allocation ability of enterprises to bring aboundiicial Resource-allocation Risk. Meanwhile, therdase of
chemical enterprises’ ability to resource allocatican lead to decrease of enterprise’s value wharh make
stakeholders’ profit not compensated, what brifngsua Financial Stakeholder-cooperation Risk.

MODELING & SOLUTION
IDENTIFICATION PRINCIPLE

Risk controlling point

. developing developing
crisis crisis latent crisis | non-crisis non-crisis | latent crisis crisis crisis

Fig. 1: Three-dimensional financial risk identification principle

To identify three-dimensional financial risks ottemrise, this paper defines risk controlling pastthe benchmark
and each risk index calculated valuean be compared with it. If the risk controllipgint value isn, then the
compared value can be expressed\as), /At=n-t;. So, we can judge the risk levels by the valué\bt. This paper
classifies the financial risk level into four typieem the development path along with time, whislrione-crisis”,
“latent crisis”, “developing crisis” and “crisis™none-crisis”, which can be shown as green wartigit, means
that the financial risk is very small and cannah@rabout any crisis. “latent-crisis”, which can &leown as yellow
warning light, means that the financial crisisrighe latent status and can be controlled stabBvéloping-crisis”,
which can be shown as orange warning light, mehasthe financial risk is in the development perad the
financial crisis is rapidly brewing. “crisis”, whiccan be shown as red warning light, means thédfiibacial risk is

very large and the financial crisis is appeared.

If the judgment threshold vector set is definedAagal,a2,a3], the value of risk controlling poistr, the index
value is { we can construct identifying models to identifyree-dimensional financial risks. This paper uses
R-values to judge the risk levels. It defines:

* |f the calculated valumg|(,7-ti)/,7|<a1, thenr[o,1). It means financial risk is very small and theafinial

crisis can not occur, so the risk level is “nonisist.
* If the calculated valuals|(/7—ti)//7|<a2, thenr[L, 2). It means financial risk can be controlled staatyd

financial crisis is in the latent status, so tisk tevel is “latent crisis”.
« If the calculated valug, <|(7-1)/n|<a, thenrO[2,3). It means financial risk is high and financial stsi is

developing, so the risk level is “developing crisis
* If the calculated valug <|(7-t)/n|, thenR=3. It means financial risk is very high and finarcaisis is

appeared, so the risk level is “crisis”.

The calculation formula of R-value can be expressgd(The impacting judgment of three-dimensioiiaéricial
risks is listed in Table 2.)

|7 =t) /1] .
M it 0<|(7-t)/n|<a,
a | | @)
lo-t)/n-a .
M3y it a<|@-t)/n|<a,
R=1 &-a | |
=017 5 i a<lp-)nl<a,
&=,
3 if |¢7-t)/nza,
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Table2: Impacting judgment of three-dimensional financial risks

R-value Risk Level Means
[0,1) none-crisis Financial risk is very small dirhncial crisis can not occur.
[1,2) latent crisis Financial risk can be contrdliably and financial crisis is in the latentg$at
[2,3) developing crisig  Financial risk is high dimhncial crisis is developing.
3 crisis Financial risk is very high and finandiaikis is appeared.

We can treat a chemical enterprise as a finanislalspace system U including some financial riskssgstems Ui,
suppose each risks subsystem can satisfy the mmlitf boundary and differentiable, thereforerikk controlling

point of every subsystem exists. Because the edlonl of chemical enterprise’s risk controlling pbiis

complicated and difficult, this paper classifiebyt industries and adopts the industry’s three gietata of feature
samples, and the calculation result is approximaielated as the industry risk controlling poiritni is the risk
controlling point’s value of i-th index,kijt is i-th index value of j-th sample in k-th yeahéh, the risk controlling
points’ calculating function can be expressed as:

n=s3 @

k=1 j=1
- Industry

‘ Extraction ‘ Extraction and Screening ‘

Calculating the Actual Risk Calculating Industry Risk
Index Value of Enterprise Controlling Point Value

| |
v

Calculating Risk Index of Every Dimension

Data

Calculated Risk Display map Analysis result
result Data

Fig. 2: Data dealing with process of three-dimensional financial risk identification

In order to identify financial risks of enterprifem three dimensions, this paper designs datardgafith program
and database. The process can be divided intp9 &ee Fig. 2).

« Step 1. Industry sample database building.

» Step 2. Enterprise monitoring database building.

» Step 3. Data extraction and screening.

» Step 4. Risk controlling point value calculation.

» Step 5. Actual risk index value calculation.

« Step 6. Dimensional risk index value calculation.

« Step 7. Risk display map.

« Step 8. Risk analysis.

« Step 9. Data saving.

MATRIX MODEL BUILDING

To build a basic matrix model for three-dimensiciirgdncial risk identification, this paper dividaso-dimensional
plane into 16 regions, and uses A~P to representitik identification type of each region (see Fg3), so a
financial risk identification types set can be eeqsed as T={A,B,C,D,E,F,GH,J,K,L,M,N,O,P}. Givdretthreshold
value set of X is {x1, x2, x3} and the thresholdusaset of Y is {y1, y2, y3}, we can judge the fir@al risk level
by R-value of x-axis and R-value of y-axis. For myxde, if the calculated R-value scope is[Rx1,x2] and
RyO(y1,y2], then the financial risk identification typs “F”, which means the financial risk of x-ads at the
second level and the financial risk of y-axis soaht the second level.

For the reason of the accumulation and expansiarackeristic of financial risk, we use R-value teasure the risk

level, and a different R-value corresponds to tediht risk areas. The general interpretation dfrisnaegion is in
table 3.
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Fig.3: Basic matrix model for financial risk identification

Table 3. Thegeneral interpretation of matrix region in the model

. ) X Y
Matrix Regions Economic Meanings | Index Value Scope | R-value | Economic Meanings | Index Value Scope | R-value
A non-crisis [0,x1) [0,1) non-crisis [0,y1) [0,1)
B latent crisis [x1,x2) [1,2) non-crisis [0,y1) 10
C developing crisis [x2,x3) [2,3) non-crisis [Qy1 [0,1)
D crisis >x3 3 non-crisis [0,y1) [0,1)
E non-crisis [0,x1) [0,1) latent crisis [yl,y2) 1,2
F latent crisis [x1,x2) [1,2) latent crisis [yl,y2) [1,2)
G developing crisis [x2,x3) [2,3) latent crisis y1[y2) [1,2)
H crisis >x3 3 latent crisis [yl,y2) [1,2)
| non-crisis [0,x1) [0,1) developing crisis [y2)y3 [2,3)
J latent crisis [x1,x2) [1,2) developing crisis 2 [2,3)
K developing crisis [x2,x3) [2,3) developing dsis [y2,y3) [2,3)
L crisis >x3 3 developing crisis [y2,y3) [2,3)
M non-crisis [0,x1) [0,1) crisis >y3 3
N latent crisis [x1,x2) [1,2) crisis >y3 3
o] developing crisis [x2,x3) [2,3) crisis >y3 3
P crisis >x3 3 crisis >y3 3
A A A
R Y oY
3 M N 0 P e M N 0 P H M N 0 P
% o ° o ° E ° o ° ° = ° ° ° °
o ° ° ° & ° ° ° £ ° o °
£3 i3 g3
E I J K L s I 7 K L H I J K L
£ o) o ° [ z o o ° ° 2 o) ° o °
g ° o ° H ° o ° S o o o
B2 g2 R
< E F G H S E F G H E E F G H
z ° o ° ° o o 7 ° o o
21 1 1
A B c D A B c D A B c D
° ° ° ° ° o ° ° ° ° ° °
o [e) ° ° o ° ° o °
0 1 2 3 X o 1 2 3 X 2 3 >
Financial environmental risk R-value Funding chain risk R-value Long-term interest cooperation risk R-value
1.FEAR Identification Matrix 2.FRAR Identification Matrix 3.FSCR Identification Matrix

Fig. 4: Matrix identification model of three-dimensional financial risks

Chemical enterprise’s financial risks can be idedithrough matrixes, including Financial Enviroant-adaptation
Risk identification matrix, Financial Resource-gition Risk identification matrix and Financial
Stakeholder-cooperation Risk identification matrinancial Environment-adaptation Risk identificati matrix
uses FER R-value i¢X as lateral axis, and market and element integnas& R-value () as longitudinal axis. And
in constructing Financial Resource-allocation Ridkntification matrix, FCR R-value X is lateral axis, and
comprehensive risk R-value of operation, investm&nfinancing (y,) is longitudinal axis. And in Financial
Stakeholder-cooperation Risk identification matritkjs paper adopts LPR R-valueilxas lateral axis, and
stakeholder cooperation risk R-valuez)yas longitudinal axis (the formulas are 7,8,9).eTjudgments of
three-dimensional financial risks identification tnbaare mainly based on the value scope. The ttm@ensional
financial risk identification models can be shovenFégure 4.

ALGORITHM
Suppose the sample number of chemical enterprigevibat means the domain is Uz{w,...,u;}. And if the
financial risks index vector set is Tglt,, ...,tm], risk controlling point vector set ig=[n;, 12, ..., Nml, then the

calculated risk index can be get from the followfagnula:
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7 =t-1 /)| 3)

Where z is the calculated j-th value of i-th enterprigeand § separately represent risk controlling point index
value and actual risk index value (i=1,2,...,n; B1,,m) .

Risk controlling point valug; can be calculated by formula 2, actual vajuean be calculated from the formulas in
table 4, R-values can be calculated by formula d.tt® calculated risk level vector set can be esqwé as
Ri=[Ri1,Ri2,.--,Riq]-

Then, the Financial Environment-adaptation RiskaRsg, the Financial Resource-allocation Risk R-@and the
Financial Stakeholder-cooperation Risk R-valuelwaicalculated through the following formulas:

R_FEAR= iw} OR ()
j=1
R_FRAR=Y & OR (®)
j=4
10
_ 6
R_FSCR= ,-st‘amﬁ (6)
s 3 7 7 10 10
WhereaFR/ZR’;w}:l' wJZ:R ;R,zwz:l, wl?:Rj JZ;‘RwaI%:l
j=1 = = j=4 = j=8
Calculation of Financial Environment-adaptationkRentification matrix adopts following formula:
{xl =R, )
yil = V Rl ERZ
Calculation of Financial Resource-allocation Rigérntification matrix adopts following formula:
{)ﬁz =R, (8)
Yio =Y R, R OR;

And calculation of Financial Stakeholder-cooperafitisk identification matrix adopts following fortau
{)% =Ry, (9)
Yis =V Rs[Re

Table4. Index system for three-dimensional financial risk identification

Criterion Layer

Target Layer Index Calculation Formula Notes

Index
FE: Finance expense
FER index t, =FE/CIO ClO: Cash inflows from operating
. . . . . tivities
Financial Environment-adaptation Risk ?/(‘:I'F'Various taxes and fees
index MCR index & t, =VTF/ SGF SGP:Sales gross profit
EFR index t. = MMPI MMPI:The main raw materials price
' i3 index
OPR indexi t =1-COO/ CIO COO: Cash outflows from operating
' i4 activities

. —1_ NCA:Non-current assets
INR index s §5 =1-NCA'NQ NCL:Non-current liability

STLL:Long-term investment 0
FIR index & t, =STLL/ STIL short-term loans
STL:Short-term loans

FCR index t, =BC/COO BC:Bank and cash

Financial Resource-allocation  Risk
index

. — FCA:Financial current assets
CCR index & tig = AR/ FCA AR:Account receivable
Financial Stakeholder-cooperation Risk . ) - RFCFE:Rectified free cash flow equity
index OCR index o = RFCFE/ RFCF RCFF:Rectified free cash flow

- RCAV: Rectified cash added value
Lo = RCAV/ RCE\ RCEV: Rectified cash earning value

LPR index o
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CASE STUDY

INDEX SYSTEM

Based on the above analysis, this paper constfinetscial risk identification index system from ¢ dimensions.
There are three indexes to reflect Financial Emvitent-adaptation Risk what are FER indgxMCR index ¢ and
EFR index §. There are four indexes to reflect Financial Ressallocation Risk what are OPR index tNR
index {5, FIR index & and FCR indext There are three indexes to reflect Financial &talder-cooperation Risk
what are CCR indext OCR index$ and LPR indexqf. The calculation formulas of indexes are showhahle 4.

SAMPLE SELECTION & CALCULATION RESULTS

This paper selects some samples of chemical ertespof China to do the case study. Consideratidheo data
availability, research samples are limited to Arshaompanies listed on the Shanghai Stock Exchamngethe
Shenzhen Stock Exchange. Some of the samples aleded for the reason of the data incomplete. T of
samples is from the year of 2010 to 2012. Afteadstmpling, filtering, calculation and other praess we can get
the calculation results (some is shown in Tablen8 &able 6). From these results, we can see tledt efithe
chemical enterprises has a different type of ridé&ntification matrix in each dimension. For exampgio. 1
chemical enterprise has a “F” type of matrix of &inial Environment-adaptation Risk, this meandiitancial
environmental risk and market & elements integraitsidare all in the latent crisis period, and ithdicators can be
shown as “yellow warning light and yellow warningHt”.

Table5: R-valuesof some of the calculation results

No. 1 2 3 4 5 6 7 8 9 10
Ri1 2.2868| 1.0214 0.5451 0.6893 1.3495 2.4606 0.1783B65Z | 1.3644| 0.3802
Riz 2.8325| 2.5199 2.6564 0.9955 1.8702 0.4420 1.87318560 | 1.6784) 0.4794
Ris 1.4884| 2.0587] 0.6783 2.9422 0.2714 2.3244 1.24141297 | 2.9063] 1.841
Ria 2.7550| 2.7938 0.5863 1.3016 2.0722 0.4287 0.3806360R | 0.2048/ 0.4181
Ris 1.1333| 2.9028 2.3359 1.0299 0.7555 0.0328 0.7883%965 | 1.1817| 2.386¢
Rie 0.6209| 1.4016 1.7577Y 0.2631 1.81p3 1.5408 0.124(37G | 0.8467| 1.444¢
Riz 1.9688| 2.0289 1.8500 0.5927 0.4042 1.0827 1.607293% | 1.2503] 2.3662
Rig 1.4401| 0.8788 2.3991 0.6706 0.8101 0.7789 1.47764500 | 2.4603| 1.2647
Rio 15268 | 1.4495 0.2394 0.3505 2.8205 0.0823 2.72551572 | 0.8503| 1.352(
Riic 1.5310| 2.6652 0.7808 2.6705 2.3209 1.8794 2.007Z148 | 1.2242| 1.9002
R_FEAR | 2.0145| 2.3482 1.3929 2.0250 1.5402 1.9354 1.8657.3492 2.3944| 1.320(
R_FRAR | 1.9079| 1.3283 0.7090 1.8247 1.7605 1.7951 1.77312142 | 1.5701] 1.4449
R_FSCR | 2.1520| 1.7585 2.2534 1.8084 1.5918 2.0639 2.055(06988  1.7361] 1.9032

Table 6: Matrix types of some of the calculation results

Matrix of Financial Matrix of Financial Matrix of Financial
No. Environment-adaptation Risk Resource-allocation Risk Sakeholder-cooperation Risk
X Y Type X Y Type X Y Type
1 1.4884 1.9042 F 1.9688 1.0017 F 1.5310 0.2942 B
2 2.0587 2.5701 K 2.0289 0.6634 C 2.6652 1.3515 G
3 0.6783 1.4886 E 1.8500 0.6861 B 0.7803 0.3379 A
4 2.9422 1.4517 G 0.5927 1.6109 E 2.6705 1.2629 G
5 0.2714 1.6185 E 0.4042 1.2509 E 2.3299 0.5864 C
6 2.3244 1.5725 G 1.0827 1.6206 F 1.8794 1.430( F
7 1.2414 1.8647 F 1.6072 1.8346 F 2.0072 2.101C¢ K
8 2.1297 2.1502 K 1.2934 1.9112 F 2.7148 1.5054 G
9 2.9063 2.0568 K 1.2503 0.5444 B 1.2242 1.7783 F
10 1.8410 1.4374 F 2.3662 1.3051 G 1.9002 0.1787 B
CONCLUSION

This paper gives some theoretical analysis andi®gibme models for the research of three-dimenisforzacial
risks, and an empirical analysis is also made.fm contributions of this paper can be summaraetbllows:

()Connotation of financial risks has broken througaditional risk view, and has obvious featuréslimnension.
three-dimensional financial risks is a kind of risiew based on the understanding of enterprisetereal
environment, internal resources and stakeholde,isaan integration of time and space to finandgks. In this
paper, three-dimensional financial risks are reféos Financial Environment-adaptation Risk, Finahcia
Resource-allocation Risk and Financial Stakehobdeperation Risk.

(inThree-dimensional financial risks are formedratigh the process of environmental adaptation, ureso

allocation and profits cooperation, and conducttinye and space paths. From time level, three-dinaat
financial risks are conducted and spread follovitmg path of “‘non-risk period’ to ‘latent period tdevelopment
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period’ and to ‘realization period™. Analyzed frogpace level, three-dimensional financial risks@neducted and
spread with the cycling path of “Financial Enviroemt-adaptation Risk o Financial Resource-allocaak and to
Financial Stakeholder-cooperation Risk”.

(it explores the identifying principle of thredimensional financial risks, builds financial ris#tentification
matrixes including Financial Environment-adaptatiRisk identification matrix, Financial Resourceeattion Risk
identification matrix and Financial Stakeholder-pemtion Risk identification matrix. Meanwhile, ase study
shows that three-dimensional financial risk idecdifion matrixes can be used to identify financisks.
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