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Preface

The 2006 Shanghai University-UTS (University of Technology, Sydney) Academic Seminar
was held at SILC (Sydney Institute of Language and Commerce), Shanghai University on July
11th . And the forthcoming publication of the Kui Bu Ji-Sclected Papers of the 2006 Shanghai
University-UTS Academic Seminar is ample proof of its academic success. Its publication will also
usher in more academic exchange and research collaborations. Hence, it is justified to view the
appearance of this collection of papers as a milestone in the scholarly cooperation between the two
universities.

In recent years, with the expansion of cooperation between China & Australia, exchange and
collaboration between educational institutions of the two countries march into a new age. The
founding of SILC, Shanghai University is an excellent example to showcase such a close
cooperation. In the early 1990s, the infancy period of Chinese-foreign cooperation in running
schools, Shanghai University and UTS founded SILC with joint efforts. As the first joint venture
institute in Shanghai, or even in China, SILC has developed steadily over the past 10 more years,
providing high quality dual-degree and dual-certificate education for postgraduates, undergraduates
and vocational students. A multitude of outstanding graduates from SILC make contributions to
Shanghai’s economic and social development. Each year, a certain number of graduates choose to
pursue further studies in UTS or other famous universities all over the world. As the teaching
cooperation between the two universities are becoming more profound and perfect, both parties
have the strong wish to further strengthen their academic connection and research collaboration.

It was under this circumstance that the Shanghai University Australian Research Center was
formally opened by SILC in May 2004 as an academic organization devoted to Australian studies
and China-Australia comparative studies. Based on an efficient working mechanism and the
cooperative background of SILC, the Center strives to become an information resource center for
Chinese and Australian scholars, a platform for international cooperation and a research institute
specializing in Australian studies. The successful hosting of the 2006 Academic Seminar is just an
attempt to further promote the academic cooperation between the two universities.

The 2006 Shanghai University-UTS Academic Seminar was held on the beautiful Jiading
Campus of Shanghai University. Scholars from both universities attended the seminar and carried
out extensive discussions on social, economic, business and country comparative studies. Prof.
Zhuang Enping from School of Foreign Languages, Associate Prof. Lv Kangjuan from SILC and
Doctor Wang Guoyong from Physical Education Department delivered theme speeches on a variety
of topics. Al the participants were then divided into business and culture workshops for more
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speeches and discussions. Professor Ian Palmer (vice-dean of the Faculty of Business, UTS) and
Professor Stephanie Donald (dean of International Studies Institute, UTS) were also invited to
attend the seminar.

The in-depth and heated discussions conducted at the seminar further enhanced and stimulated
the academic interests of participants on various research topics. The lively and relaxed
atmosphere provided the participants with an enjoyable experience not only for the exchange of
views but also for the promotion of friendship and mutual understanding. More importantly, it is a
good chance for scholars to know what their counterparts are doing and therefore to find potential
partners for future research collaborations.

The seminar witnessed academic contributions made not only by scholars from Shanghai
University and UTS, but also by young lecturers of SILC. These young scholars’ active
participation in the seminar contributed, first, to the success of the event, and then, to the
further advancement of academic research at SILC and Shanghai University. We hope that the
seminar will be hosted regularly as a platform for academic communication not only for the two
universities but also for more scholars around the world. It will be a great success if it can serve as
an information access for scholars to exchange their information and to explore more research
opportunities, which is also its ultimate end.

While this collection of papers is going to the press, active preparations are being made for
the 2007 China-Australia Studies Conference: Development of Free Trade Area and Service
Industry between China and Australia, which will be hosted by SLIC in November this year. We
are looking forward to a conference which, we believe, will be even more stimulating and
successful.

Gong Styi
October 2007
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|I. Economics and Business Management

Comparison Research on Accounting in Insurance
Companies between Australia and China

CHEN Ying
Sydney Institute of Language and Commerce, Shanghai University, P. R. China, 201800

Abstract: In 2006, Australian Insurance Corporation became one of the shareholders of China
Pacific Property Insurance Limited Company. As accounting is the international language of
business, it is accelerated the coordination and cooperation between the two countries. The
article distinguished the differences of accounting in Insurance Company. In the institutional
economics view, in China it is the very short term for developing commercial insurance
company there are the differences in internal control and production of accounting
information, recording and matching the revenues and expenses, the contents of financial
statements.

Keywords: Australia & China,insurance accounting, comparison research

1. Introduction

At Feb. 7, 2006 Australia Insurance corporation group(IAG), which is the biggest enterprise
of car insurance and family property insurance in Australia subscribed the exclusive understanding
memorandum with China Pacific Property Insurance Limited Company (CPPIC). 1AG will
purchase 24. 9 percent sharcholder’s equity of CPPIC. According the memorandum if it is
permitted by China Insurance Regulatory Commission, IAG will add their shareholder’s equity to
40 percent in CPPIC. Pursuant to China’s WTO accession commitments, foreign-funded P&C
insurance companies are permitted to be engaged in non-life insurance business. During these
years, JAG want to enter Chinese insurance market, thus this is the good chance for IAG. IAG
will explore their market in China.

As accounting is the international language of business, it is accelerated the coordination and
cooperation between the two countries. The article distinguished the differences of accounting in
Insurance Company.

2. Actuality in China and Australia

During the development of Australia economy, British deeply affected Australia. Australia is
a developed country, market ecconomy. After divorcing from Commonwealth of Nations,
accounting framework is seem as American pattern. Australia accounting standard board has issued
a few accounting standard in Insurance company, such as AASB No. 4 Insurance contract, AASB
1023 General Insurance contract, AASB 1038 Life Insurance contracts. Public state accounting
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standard board, belonging to Australia accounting research funding issued AAS23 Financial report
of General Insurance transaction. These standards standardized the accounting methods on general
insurance and reinsurance transactions.

In the institutional economics view, in China it is the very short term for developing
commercial insurance company. According accounting law, insurance companies use Insurance
company accounting system, edited by treasury department in 1998. This system can satisfy the
needs of investor but it can’t custody the payment capability of insurance company. Insurance

company cannot report the real assets and liabilities to the information users.
3. Comparison between China and Australia

There are the differences in internal control and recording transactions, processing the
information of assets and liabilities, the contents of financial statements.

3.1 Liability adequacy test

An insurer shall assess at each reporting date whether its recognized insurance liabilities are
adequate, using current estimates of future cash flows under its insurance contracts. If that
assessment shows that the carrying amount of its insurance liabilitics (less related deferred
acquisition costs and related intangible assets) is inadequate in the light of the estimated future
cash flows, the entire deficiency shall be recognized in profit or loss. If an insurer applies a
liability adequacy test that meets specified minimum requirements, this Standard imposes no
further requirements. The minimum requirements are the following: (a) the test considers current
estimates of all contractual cash flows, and of related cash flows such as claims handling costs, as
well as cash flows resulting from embedded options and guarantees; and (b) if the test shows that
the liability is inadequate, the entire deficiency is recognized in profit or loss. If an insurer’s
accounting policies do not require a liability adequacy test that meets the minimum requirements
the insurer shall determine the carrying amount of the relevant insurance liabilities less the
carrying amount of any related deferred acquisition costs; and any related intangible assets, such
as those acquired in a business combination or portfolio transfer.

Liability adequacy test benefit the payment capabilities custody for insurer. Insurance
company in China should use for reference.

3.2 Disclosure of financial statements

3.2.1 Income statement '

In relation to the income statement, the financial report shall disclose the underwriting result
for the reporting period, determined as the amount obtained by deducting the sum of claims
expense, outwards reinsurance premium expense and underwriting expenses from the sum of direct
and inwards feinsurance premium revenues and recoveries revenue; net claims incurred shall be
disclosed, showing separately the amount relating to risks borne in the current reporting period;
and the amount relating to a reassessment of risks borne in all previous reporting periods.

An explanation shall be provided where net claims incurred relating to a reassessment of risks

borne in previous reporting periods are material. This Standard requires the underwriting result for
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the reporting period to be disclosed. This disclosure gives an indication of an insurer’s underwriting
performance, including the extent to which underwriting activities rely on investment income for
the payment of claims. Based on the total movement in net claims incurred, it may appear that
there has not been a material reassessment of risks borne in previous periods, however, there may
be material movements at a business segment level, that mitigate each other. For example, the
insurer may have seen a material deterioration in its motor portfolio, which has been mitigated by
material savings in the professional indemnity portfolio, such that when both portfolios are
aggregated there appears to have been little change in the reporting period. In such circumstances,
the insurer provides an explanation of the reassessments that took place in the net claims incurred
for previous periods during the reporting period at the business segment level.

3.2.2 Balance sheet

The financial report shall disclose in relation to the outstanding claims liability the central
estimate of the expected present value of future payments for claims incurred; and the component
related to the risk margin; the percentage risk margin adopted in determining the outstanding
claims liability; the probability of adequacy intended to be achieved through adoption of the risk
margin; and the process used to determine the risk margin, including the way in which
diversification of risks has been allowed for. An insurer shall disclose the process used to
determine which assets back general insurance liabilities and which assets back financial liabilities
arising under non-insurance contracts.
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Modeling and Simulating for A Distribution System
Based on Fuzzy Systems to Forecast Demand

GAO Junjun', WANG Yingjun?, HU Lejiang®
1 Sydney Institute of Language and Commerce, Shanghai University, P. R. China, 201800
2 Sydney Institute of Language and Commerce, Shanghai University, P. R. China, 201800
3 Shanghai Baosteel International Economic & Trading Co. , Ltd. , China

Abstract: A logistics cost model based on demand forecasting is proposed for a two-echelon
distribution system with a central warehouse and multiple retailers in this paper. The retailers
and the central warehouse all use periodic control policy to review their inventory level. First,
we attempt to develop a fuzzy system-forecasting model capable of learning the IF-THEN rules
obtained from demand data and experience of marketing experts with respect to promotions.

" Then we build a comprehensive model to combine demand forecasts with inventory decision and
distribution system cost model. Finally, fuzzy system-forecasting model is compared to
conventional regression method by a numerical example and its results indicate that the
proposed fuzzy system-forecasting model performs more accurately than the conventional
regression method. The computational results also show that substantial cost savings and
improved service level can be realized through applying fuzzy systems to forecast demand.
Keywords: demand forecasting, inventory decision, supply chain management

1. Introduction

In today’s global marketplace, individual firms no longer compete as independent entities, but
rather as integral parts of supply chain linkage. Therefore, supply chain management (SCM) has
attracted increasing attention in academics and practitioners. In the field of supply chain
management, the researches on modeling for distribution systems have become increasingly
important topics of interest to many researchersi4]. While most models for distribution systems
frequently assume that market demand follow some probability distribution with specified mean
and deviation. Actually, retailers do not know the exact forms of demands and often apply various
forecasting technologies to predict the real demand. So demand forecasting is obviously essential
for the construction of a distribution system model and is the basis of all distribution system
strategy and planning, especially when determining an effective inventory control policy. Thus, it
is necessary and important to incorporate demand forecasts into distribution systems modeling.

Recently, there are some literatures on the impact of accuracy of the final demand forecasts
on the performance of a supply chain, but the tools to predict demand are mostly conventional
statistic methods(*5), which hardly fit the complicated demand processes well enough and
furthermore cannot take some factors influencing demand mode into consideration, such as
promotion. Conventional quantitatively statistical methods are primarily time series methods and
casual methods. Time series models have a fatalistic aspect in that they assume the past will repeat
itself without being influenced by external factors. Thus, the company may be well advised to
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combine statistical analysis with managerial judgment about short-, medium-, and long-term
outlooks for company sales. Even causal methods including regression and econometric methods
are susceptible to an over reliance on historical data, which again suggests the need to combine
them with managerial judgment. Therefore, correctly combining quantitative analysis and
qualitative analysis into a forecasting system is a critical challenge in the field of supply chain
management. For fuzzy systems providing a general method for handling uncertain and irregular
information in demand forecasting in many real-world decision-makings, it is a valuable tool to
solve the above difficulties, even the demand data is insufficient. Although there exists some
studies in the forecasting area attempting to improve forecasting accuracy through similar
methods, such as artificial neural networks models, fuzzy neural networks models and statistical
models embedded genetic algorithms etc. , they did not take into account the impact of forecasting
model on the performance of distribution systems so as not to provide sufficient guidelines for
practicing managers to make inventory decisions based on demand forecastst6-10J

Thus, this paper attempts to develop a fuzzy system-forecasting model capable of learning the IF-
THEN rules obtained from demand data and experiences of marketing experts with respect to
promotions. Then we build a comprehensive model to combine demand forecasts with inventory
decision and distribution system cost model for a two-echelon distribution system with a central
warehouse and multiple retailers. Next fuzzy system-forecasting model is compared to
conventional regression method by a numerical example and its results indicate that the proposed
fuzzy system-forecasting model performs more accurately than the conventional regression model.
The results also show that substantial cost savings and improved service level can be realized
through applying fuzzy systems to forecast demand. The findings can also help supply chain
managers select suitable forecasting models to improve distribution systems performance. Finally,
we present our conclusion and the open problems in future researches.

2. Assumptions and notations

Assumptions used in our medel are as follows:

(1) The distribution system consists of a central warechouse and m retailers selling single-
product to customers, shown in Figure 1.

Retailer 1

Retailer 2

Central warehouse

Retailer m

Figure 1 The structure of the distribution system

(2) Assume that the product is in its mature stage of the whole product-life period, such as
beers with a well-known brand. Furthermore, the demand of this product has uncertainty and
obvious seasonality. When being the period of promotion, its demand would get a short-term rise
in demand. Product promotion takes a fashion of sending presents and its expenditure would be
burdened by the manufacturer.
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(3) All unfilled demand at retailers would result in lost sales.

(4) The central warchouse and all retailers use periodic interview policy to control their
inventory level and their interview period are all T days. And the time of placing an order at all
retailers is identical.

(5) For simplifying the computation, we assume that the lead time from central warehouse to
retailers and from manufacture to central warehouse are both T days, which means that retailers
and central warehouse would place their order at the end of each period and the replenishments
would arrive at the end of next period.

(6> Stock-out in central warehouse is not allowed. Once shortage happened. central
warehouse would emergency purchase product from other suppliers.

The subscript j represents jth retailer and the subscript ¢ represents ¢th period. The subscript
r and w denote retailers and central warehouse, respectively. Let O, H, T, §, E represents
ordering cost, inventory holding cost, transportation cost, shortage cost and emergency
procurement cost. Other notations are summarized as follows: D — demand (units) ; Q — order
quantity (units) ; / — on-hand inventory level at the end of period (units); I-— average inventory
level (units) ; SQ — shortage quantity (units) ; & — inventory holding cost per unit per year; O —
fixed ordering cost; V — variable ordering cost; nT — the length of whole planning level; SL —
service level.

3. Modeling for a distribution system

3.1 Retailers applying fuzzy systems to forecast demand

An important contribution of fuzzy systems theory is that it provides a systematic procedure
for transforming a knowledge base into a nonlinear mapping. Fuzzy systems consists of fuzzier,
which transforms a real-valued x into a fuzzy set in input space U, and fuzzy inference engine,
which combines fuzzy IF-THEN rules into a mapping from fuzzy sets in the input space U to fuzzy
sets in the output space V based on fuzzy logic principles, as well as defuzzier, which transforms a
fuzzy set into a real-valued y in output space V, shown in Figure 2.

LFuzzy rule base ['

- Fuzzier Defuzzier ,
rmU yinV
———Ii Fuzzy inference ‘|<——
Fuzzy sets - Fuzzy sets

Figure 2 Basic configuration of fuzzy systems''"

We will use the fuzzy systems designed by a simple heuristic table look-up scheme to predict
demand faced by retailers and the designing procedures of table look-up scheme is as follows [11]

Step 1: Define fuzzy sets to cover the input and output spaces;

Step 2. Generate one rule for one input-output pair;

Step 3: Assign a degree to each rule generated in step 2;

Step 4: Generate the fuzzy rule base; intuitively, we can illustrate a fuzzy rule base as a look
up table-in the two-input case;
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Step 5: Construct the fuzzy system based on fuzzy rule base.

Specially, for retailer j(j=1,2,---,m) using periodic interview inventory control policy and
lead-time from central warehouse to retailers is equal to retailers’ review period, i.e. T days,
retailer j would receive its order quantity of ¢ — 2 period at the end of ¢ — 1 period. Thus the order
placed at ¢ — 2 period can be used to satisfy demand of tth period. Therefore, the retailers need to
forecast demand of ¢ period at the end of ¢t — 2 period. Here we choose real demand data
happened at t — 2 and t — 3 period to forecast demand of ¢th period. Let
{Djo, Dj1, Dj2, **y Djn, *+} denotes jth retailer’s real demand amount and further this
demand forecasting problem can be formulated as follows.

Given Dj;-2), Djc -3, estimate Dj . That is, the task is to determine a mapping from
[Djt-2,Dj:-3» JER? to [Dj: JER, and we can form n — 3 input-output pairs based on Dji,
Dj2s -+, Djn as follows:

[Dj1, Djz, Djs]
[Djz» Djs, Djs]

[(Djcn-35 Djtn=2)» Dijn] , (D

And let {Djo, Dji, Djz, ***» Djn, -*-} denotes jth retailer’s demand forecasting vatue. The
computational method of table look-up scheme ['1J would be illustrated in our numerical example
in Section 4.

Retailer j estimates his on-hand inventory level at the end of tth period according to his on-
hand inventory level of (¢ — 1)th period based on its demand forecasting. Thus we get

I},'t:[Ij(t—l)+Q]'(l—1)—D;l]+ 2

where [a ]* =max{a, 0}.

3.2 Demand forecasting at central warehouse

Similarly, central warehouse estimates the demand of ¢th period at the end of ¢ — 2 period.
So the real data used by central warehouse to forecast the demand of tth period is that happened at
t— 2 and ¢ — 3 period. According to assumptions, we know that demand faced by central
warchouse actually is the sum of order quantity placed by all retailers. Then we get the demand
estimating value Dy, in tth period is;

Dt = Ao+ A1Dwii-2 + A2Dwii-3 (3
where Ay, A1, Az is underestimated parameter.

Central warehouse estimates his on-hand inventory level at the end of th period according to
his on-hand inventory level of (¢ — 1)th period based on its demand forecasting. Thus we get

Lt =[Twie-1) + Quee-1» = D 1* (4)

3.3 The cost model for retailer j
The total cost of retailer j (j =1, 2, ---, m)is the sum of inventory holding cost, shortage
cost, ordering cost and transportation cost. Each part of total cost is calculated as follows.
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(1) Computation of inventory holding cost

We have known that retailer j would receive his order quantity of rth (¢ =1, 2, ===, n)
period at the end of (¢ +1) period. Therefore, the order quantity of tth (t+=1,2,+--,n) period
placed by retailer j would equal to demand forecasting value for (¢ + 2) period plus stock-out
quantity happened in tth period (SQj; ) and minus on-hand inventory level estimating value of
(t +1) period. That is

Qji =8Qji + Djt+n ~ Lie+ (=1, 25 ==y m3 =1, 2, ==, n) (5
If Ij¢c+1)>0, we institute formula (2) into (5), then we can get

1 ! !
th:?(Ser‘*'Dj(HZ) + Djci+p» — Ijn) (6)
If I}(;+1) =0, then
Qj: = SQji + Djci+2 (D

Retailer j’s on-hand inventory level I;;at the end of ¢ period is the on-hand inventory level at
last-end-period plus the arrival amount for ordering at former period, then minus amount of this
period’s real demand, that is

Ii=[1j-»b *+Qj-v —Djr ]* €))

where retailer j’s on-hand inventory level at the end of Oth period is the sum of demand mean in
each period and seasonal inventory as well as safety inventory, that is

Ijo=#;+5; + 55 )
ssj=kj» nj+ MAD; (10
. . oy 13 .
where k; is the safety factor, #; is demand deviation factor, MAD; =~ 2 | Dj — Dj; | is mean
-

absolute deviation, which is the average of the absolute deviation over all periods.
Because retailer j’s stock-out quantity at the end of 0 period is zero, we can get retailer’s
order quantity at O period from (6) is

1 ! !
QjOZ’Z_(DjZ+Dj1_IjO) an

Then we can get retailer j’s average inventory level over n periods as follows.

._i T ljc-v + Uje-1 — Dji)
=l 1

2
18 1
:;;<Ij(t-l)_?Djt) 12
Finally, the expression for inventory holding cost C;u at retailer j is given by
Ci=hj 1
1 1
:hi'“';z_;(lj(t—n—?l)jt) (13

(2) Computation of lost sales
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Retailer j’s stock-out quantity at ¢ period equal to rcal demand at ¢ period minus on-hand
inventory level and order quantity of last period, which is given by

SQje=[Dj — -1 - Qjau-n» 1t (14)

Then the lost sales (Cjs, )for retailer j equal to unit price (P) multiplying stock-out quantity
at t period, that is

Cjs, =Pj + 8Qj:=Pj « [Dje — Ij-1» ~ Qje-n 1" (15

(3) Computation of ordering cost and transportation cost
Retailer j’s ordering cost Cjo, at t period is given by

Cio,=0j+ V- Qj (16)

Retailer j’s transportation cost C;r, at t period equal to unit transportation cost T
multiplying the shipment quantity at ¢ period, which is given by

Cir, =Tj* Qi an

(4) Computation of total cost
Therefore, we can get retailer j’s total costs (TC,;) over n periods,

TCU'ZE(CJ'O,+CjT,+CjS,)+CjH
=1
(]':1’ 29 b m;tzlv 2, e, n) (18)

The service level (SL;) at retailer j equal to the proportion that the demand is filled
immediately over the whole planning level, that is

n

2 SQijt

(=
n

2 D

3.4 The cost model for central warehouse

SL,ZI— (j:19 2, v, m; t=1, 2, =0y n) (19)

The total costs at central warehouse include ordering cost, transportation cost, inventory
holding cost and emergency procurement cost. Each part of total cost is calculated as follows.

The demand faced by central warehouse at the end of ¢ period is the sum of m retailers’
order quantity. That is

Dw=72, Qi G=1,2, 0 m;1=1,2, = n) (20)
1=1

The order quantity placed by central warehouse at the end of rth period equal to his forecasting
value of demand at (¢ + 2)th period minus the forecasting value of on-hand inventory level at the end of
(t+ Dth period. That is

Qwi = Dwcr+ — Iwc+n
If Iwc:+1)>>0, instituting formula (4) into the above equation, we have

QOwt = (Dweevay ¥ Dwier = T )/2 21)



