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Abstract. At present, digital economy is the most powerful engine to drive China’s economic development, embracing the
digital supply chain has increasingly become the consensus of the industry. In this paper, we investigate the short and long-
term evolutionary game behaviors of a digital supply chain consisting of a supplier and an online retailer, in which the supplier
decides local advertising effort level, and the online retailer decides retail price and cybersecurity effort level. Firstly, two short-
term game models (Centralized decision model and Stackelberg game model) are established and the optimal solutions of the
two models are obtained. Secondly, the studies of the long-term evolutionary game behavior of digital supply chain are made
individually, according to the situation of considering time-delay and do not consider time-delay. Finally, we stabilize the chaotic
system by proposing an appropriate control mothed. The results show that the time-delay in the decision-making process of
follower’s (online retailer) cybersecurity effort level and retail price only cause the decision-making of follower into chaos, and
it does not affect the decision-making of leader’s (supplier) local advertising effort level; When the system is in a state of chaos,
the average profit of both supplier and online retailer maintain a downward trend; The adjustment speed of cybersecurity effort
has the greatest impact on the digital supply chain, and radical retail price adjustment will make consumers more sensitive to the
cybersecurity effort level in the digital supply chain.
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1. Introduction

In the past 2020, online retail industry continues
to develop steadily and becomes an important driving
force for consumption growth in China. According to
the 46th "Statistical Report on Internet Development
in China" released by the China Internet Network In-
formation Center (CNNIC), as of December 31, 2020,
the national online retail sales have reached 11.76 tril-
lion yuan, of which the online sales of physical goods
have reached 9.76 trillion yuan, accounting for 24.9%
of the total retail sales of consumer goods. At the same
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time, digital companies continue to open up new mar-
kets for foreign trade development. In 2020, the total
retail sales of import and export goods through the cus-
toms cross-border e-commerce management platform
have reached 10.3 trillion yuan, which shows that on-
line retail industry has become an important force to
respond to new challenges and build a new economy.

With the increasing competition in the online shop-
ping industry, many large digital companies continue
to improve the digital level of their supply chain
through business model innovation and accelerating
the application of digital technology, which provides
an important support for industrial transformation and
upgrading, especially by building a digital supply
chain. The digital supply chain is an important driving
force for the upgrading and transformation of online
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shopping industry. In view of the current market envi-
ronment, building a digital supply chain can in-depth
study of changes in customer demand trends, in order
to occupy the market in advance.

At present, digital supply chain is mainly applied to
some online retail platforms, the most representative
enterprise is JD.com in China. By virtue of digital in-
frastructure, JD.com supermarket has broken through
time and space restrictions on commodity circulation,
and accelerates the efficient and high-quality circula-
tion of commodities and services on a larger scale.
During the peak of the COVID-19 pandemic, JD.com
has given full play to the advantages of digital sup-
ply chain and transports more than 290,000 tons of
daily necessities to consumers across the country, On
the other hand, it has provided an average daily sales
channel of 350 tons of agricultural products for farm-
ers troubled by their unsalable product. Thus, digital
supply chain plays a very important role in economic
development, and the exploration of the development
of digital supply chain has become an urgent issue of
the times.

Online retailer and supplier are the two key decision-
makers in digital supply chain. Similar to the tradi-
tional supply chain, digital supply chain mainly in-
creases product sales by advertising from supplier. Ad-
vertising can attract more and more customers to be-
come registered members of online retailer, and on-
line retailer can collect a lot of information about cus-
tomers’ personal privacy, shopping preferences and
so on through the process of customer registration as
members and customers purchasing products. There-
fore, online retailer must take responsibility to build
a cybersecurity platform to protect customer infor-
mation. Marriott International Hotel Group is fined
18.4 million pounds by ICO ( Information Com-
missioner’s Office) for leaking personal information
of 339 million guests. JD.com has made sufficient
preparations in terms of cybersecurity, for example,
JD.com’s anti-DDOS(Distributed denial of service at-
tack) system can monitor and prevent unserviceable
problems caused by DDOS, and can timely detect
and respond to ensure data and cyber security. More-
over, JD.com’s three most representative cybersecurity
products: "anti-DDOS", "next generation security op-
eration center" and "network fast 1 ADC (application
delivery controller)" won the "SKD awards" issued by
"SKD labs"(An international well-known third party
network information security evaluation and certifica-
tion agency) in 2019. It can be seen that digital enter-
prises are paying close attention to cybersecurity is-

sue, therefore, studying the impact of cybersecurity on
the digital supply chain has important practical signif-
icance.

In view of the increasingly important role of the dig-
ital supply chain in the upgrading and transformation
of traditional industries, and considering that the de-
velopment of digital supply chain is still in its infancy
in China, it is very important to understand the impact
of cybersecurity effort leveling on different stakehold-
ers in the digital supply chain. This will help online re-
tailer optimize cybersecurity decisions to promote the
further development of the digital supply chain.

This paper discusses the short-term game behavior
and long-term evolutionary game behavior of a time-
delay digital supply chain composed of a supplier and
an online retailer. In the short-term game, the cen-
tralized decision-making model and the Stackelberg
game model are constructed respectively, and the op-
timal solutions of the two models are obtained. In the
long-term evolutionary game, the Stackelberg game
model is taken as the benchmark model, and the com-
plex characteristics of time-delay digital supply chain
are analyzed. The main contributions of this paper are
as follows: (1) a long-term evolutionary game model
based on Stackelberg game is established. (2) The con-
ditions of system bifurcation induced by time-delay
generated by Stackelberg game mechanism are stud-
ied. (3) In the part of long-term evolutionary game, we
not only analyze the influence of time-delay parameter
on system stability, but also analyze the influence of
adjustment parameters of decision variables, including
adjustment speeds of cybersecurity effort level, retail
price, and local advertising effort level. (4) The param-
eter adjustment control method is used to control the
chaotic time-delay digital supply chain system, and the
control effect is satisfactory.

The remainder of this paper is organized as follows.
Section 2 reviews related literatures. Description and
assumption of the problem are presented in Section 3.
Section 4 formulates two basic models and optimal de-
cisions are obtained. In Section 5, the stability of long-
term evolutionary game models with and without time-
delay are analyzed theoretically. Section 6 simulates
the theoretical results that have been obtained. In Sec-
tion 7, we control the chaotic system. Section 8 gives
some meaningful conclusions.
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2. Literature review

The literature review of this paper is mainly from
the following four perspectives: digital supply chain,
cybersecurity, advertising and complexity theory.

2.1. digital supply chain

What is digital supply chain? Digital supply chain
refers to a smart, value-driven, efficient process to gen-
erate new forms of revenue and business value for or-
ganizations and to leverage new approaches with novel
technological and analytical methods [?]. According
to the report released by the Material Handling Indus-
try of America (MHIA) in 2017, 80% of enterprises
who believe that digital supply chain will dominate
in the next five years. The great potential of digital-
ization in supply chains has been mentioned and val-
idated by many firms. Nasiri et al. [?] explore how
companies gain competitiveness through digital sup-
ply chains, and discuss how the digital transforma-
tion of enterprises promotes the development of smart
technologies. Ivanov et al. [?] propose a definition of
a digital supply chain twin and analyze the condi-
tions of the design and application of the digital twins.
De Giovanni [?] investigates a digital supply chain
game model and analyzes the marketing and opera-
tion interactions decisions under the centralized and
decentralized game scenarios respectively. Today, the
focus of supply chain management has shifted from
the traditional supply chain to digital supply chain,
Buyukozkan et al. [?] aim at multi-criteria nature of
the supplier selection process, propose a new digi-
tal supply chain approach for the first time to sup-
port it. Seepma et al. [?] explore how to use inter-
organizational information and communication tech-
nology to redesign the public service supply chain into
a digital supply chain. According to the above litera-
ture, many scholars have carried out research on digi-
tal supply chain from the perspective of "how to design
digital supply chain", and the literature using game
theory for research is rare.

2.2. Cybersecurity

Cybersecurity is "the body of combined technolo-
gies, processes, and practices that are put in place to
protect data and networks from attacks, damage, or
unauthorized access", and a cyberattack in the sup-
ply chain can cause time-delay in production and sup-
ply [?]. Boyson [?] put forward the idea that supply

chain cyber risk management is an emerging and im-
portant new branch of supply chain risk management.
Massimino et al. [?] find that in the research of sup-
ply chain operation, digital confidentiality is not paid
enough attention. From the perspective of game the-
ory, Li et al. [?] examine the cybersecurity investment
in a two-level supply chain composed of a retailer and
n suppliers, they find that there are serious prisoner’s
dilemma and free riding. Nagurney et al. [?] establish a
game theory model composed of retailers and demand
markets, and determine their optimal cybersecurity in-
vestments and product transactions. Colajanni et al. [?]
assume that the demand for products is fixed and build
a new cybersecurity investment game theory model,
and they find that the marginal expected transaction
utility of each retailer is related to this Lagrangian mul-
tiplier and its sign. Zheng et al. [?] think the critical
problem faced by decision-makers is to prioritize in-
vestment in cybersecurity to maximally reduce risks in
digital supply chain.

The emergence of digital supply chain has com-
pletely subverted the "chain" structure of the tradi-
tional supply chain, making the connections between
suppliers, retailers and customers present a mesh struc-
ture. However, the development of technology has
made hacker organizations more systematic, and the
global security defense forces also need to strengthen
interaction and cooperation. Accordingly, the urgent
challenge for digital enterprises is how to obtain the
maximum value from digital assets while ensuring the
cybersecurity of digital supply chain.

2.3. advertising

At present, many large online retail platforms in
China, such as Alibaba, JD.com, have obtained great
benefits by building digital supply chains; of course,
the role of advertising cannot be ignored. Advertising
effort research in the supply chain has a lot advanced
in recent years. Choi et al. [?] build a luxury fashion
supply chains, consider the situation when there are
multiple brand-tier products in the market and analyze
the optimal advertisement budget allocation strategy.
Malekian et al. [?] consider price promotion and use
game theoretic approach to analyze advertising poli-
cies in a two-echelon supply chain. Li et al. [?] inves-
tigate cooperative advertising strategies in O2O sup-
ply chain consisting of a seller and an online platform
agent. Gupta et al. [?] focus on the influence of ad-
vertising efforts on the optimal pricing decisions and
performance in a multi-echelon supply chain. Ahmadi-
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Javid et al. [?] assume the retailer advertises locally,
and the supplier advertises in national media and bear
part of the retailer’s advertising cost. Zhou et al. [?] es-
tablish a two-echelon supply chain composed of a risk-
averse supplier and a retailer, and analyze the cooper-
ative advertising and ordering issue.

2.4. complexity theory

Some researchers analyze the dynamic characteris-
tics of the system by combining the complexity the-
ory and supply chain. Agliari et al. [?] build a sim-
ple cobweb demand-supply framework model, use a
two-dimensional map to describe the resulting dynam-
ics, and they find that the map has a fixed point and
the point might lose stability either via flip bifurcation
or supercritical Neimark-Sacker bifurcation. Puu et al.
[?] discuss whether Bertrand and Cournot oligopolies
can be combined, and obtain some interesting mathe-
matical facts, such as mulistability and coexistence of
attractors. Ma et al. [?] focus on a multi-channel sup-
ply chain comprised of a supplier, a dual-channel re-
tailer and an online retailer, a price game model is pro-
posed and use the stability region, the bifurcation di-
agram and the maximum Lyapunov exponent to ana-
lyze it. Chang et al. [?] consider a supply chain con-
sisting of one supplier and one retailer, they find some
dynamic phenomena such as bifurcation and chaos, the
results show that the stability of the system can be lost
by Neimark-Sacker bifurcation or flip bifurcation. Ma
et al. [?] focus on a supply-chain system under policy
intervention, which is composed of the government, an
electric vehicle manufacturer and a fuel vehicle man-
ufacturer and investigate the impacts of pricing time
on profitability and stability. Bao et al. [?] study the
short- and long-term evolutionary game behaviors of
two parallel supply chains composed of an electric ve-
hicle manufacturer and a fuel vehicle manufacturer.

It is not difficult to find that most of the above lit-
erature are from the perspective of operation manage-
ment, few researches focus on the long-term evolution-
ary game behaviorof digital supply chain, and few peo-
ple pay attention to the inevitable time-delay caused
by the Stackelberg game mechanism. The influences
of cybersecurity effort level and advertising effort level
on the digital supply chain in the long-term evolution-
ary game process have also rarely been involved.

3. Description and Assumption of the Problem

3.1. Supply Chain Construction and Assumptions

This paper discusses the short-term game and long-
term evolutionary game behaviors of the digital supply
chain which contains a supplier and an online retailer.
The supplier wholesales product to the online retailer,
and through the local advertising effort to bring poten-
tial customers from the stage of considering buying to
the stage of desire and action. The online retailer sells
the product to customers at retail price p. Because the
supplier’s local advertising effort level has the effect
of attracting customers to become registered members
of online retailer, the online retailer must protect cus-
tomer information through cybersecurity effort.

The main assumptions of this paper are as follows:

1. In the short-term game, the supplier and on-
line retailer are completely rational, while in the
long-term evolutionary game, the supplier and
online retailer are bounded rational.

2. This paper only considers one-time investment.
If the local advertising effort level is i, and the
supplier need incur the cost kmi2/2. If the cy-
bersecurity effort level is h, the online retailer
need incur the cost krh2/2, where km is the cost
coefficient of advertising effort level, kr is the
cost coefficient of cybersecurity effort level.

3. In order to ensure that the supplier and online
retailer can make normal profits, p > w.

3.2. Symbolic Description

Where the meanings of S, i0, i, α, β, γ, p, h, w and
D are described concisely in Table 1.

Both advertising effort level and cybersecurity ef-
fort level are considered simultaneously in the demand
function. Assuming that advertising effort level are
divided into two categories: national advertising and
local advertising. The supplier’s national advertising,
such as brand name investment, is intended to let po-
tential customers know the product and generate pur-
chase considerations. The function of supplier’s local
advertising is to bring potential customers from the
stage of considering buying to the stage of desire and
action through measures such as reducing prices or im-
proving product quality. Based on the existing litera-
ture [?], the functional form of market demand can be
written as follow

D (i, p, h) =

(
S − 1

ii0

)
(α− βp+ γh). (1)
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Table 1
The parameters description for system.

Parameter Description

S Sales saturate asymptote.

i0 National advertising effort level.

i Local advertising effort level.

α Market demand scale unaffected by other market factors.

β Customers’ Sensitivity to retail price.

γ Customers’ sensitivity to cybersecurity effort level.

p Retail price of unit product.

h Cybersecurity effort level of online retailer.

w Wholesale price of unit product.

D The total quantity of market demand.

where α, β, γ and i0 are positive constants, S is the
sales saturate asymptote. D (i, p, h) is an increasing
function for cybersecurity effort level h and local ad-
vertising effort level i, but a decreasing function for
retail price p.

4. short-term game behavior analysis

Currently, some companies that benefit from the
digital supply chain are mainly online retail platforms
in china, such as Taobao, JD.com and Suning. They
through the supplier’s local advertising effort level to
predict consumer acceptance of the product and de-
termine its retail price, and online retailer collects a
large amount of prospect information through big data
technology to achieve the purpose of precision push.
Therefore, it is particularly important to build a safe
and reliable cybersecurity environment. Based on the
above demand and cost functions, the profit functions
of the supplier and online retailer can be written as fol-
lows:

πs = w

(
S − 1

ii0

)
(α− βp+ γh)− kmi

2

2
, (2)

πr = (p−w)
(
S − 1

ii0

)
(α−βp+γh)− krh

2

2
. (3)

4.1. Centralized decision-making model

Centralized decision-making model refers to the on-
line retailer and supplier make up the unified system,

and the unified system makes centralized decisions to
optimize the entire digital supply chain. Based on the
comprehensive consideration of the return and cost,
and the goal of their decisions is to maximize the over-
all profit of the digital supply chain. Let the first-order
partial derivatives of the overall profit be equal to zero,
the optimal decision under the centralized decision-
making can be obtained. Under centralized decision-
making, the overall profit of digital supply chain can
be written as:

πc = p

(
S − 1

ii0

)
(α−βp+γh)−kmi

2

2
−krh

2

2
. (4)

The first-order partial derivative of Equation (4) can
be written as follows:

∂πc

∂i = p
i0i2

(α− βp+ γh)− kmi = 0,
∂πc

∂p =
(
S − 1

i0i

)
(α− 2βp+ γh) = 0,

∂πc

∂h = γp
(
S − 1

i0i

)
− kri = 0.

(5)

The existence of the optimal solution of Equation
(5) can be proved by calculating the Hesse matrix H
of Equation (5).

H =


− 2p(α−βp+γh)

i0i3
− km (α−2βp+γh)

i0i2
γp
i0i2

(α−2βp+γh)
i0i2

−2β
(
S − 1

i0i

)
γ
(
S − 1

i0i

)
γp
i0i2

γ
(
S − 1

i0i

)
−kr

 .

(6)

Obviously, the first order principal minor determi-
nant of H is H1 < 0; the second order principal mi-
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nor determinant of H is H2 > 0; the third order prin-
cipal minor determinant of H is H3 < 0. That is, the
total profit function is convex and there is an optimal
solution.

Based on above calculation, the optimal solutions of
the channel members in the digital supply chain are
listed as follows:


i∗c =

−γ
[
−6αβkr 3√θ1i20(γ

2S−2βkr)
2
+γ 3
√

12θ21−2
3√18kmβi

2
0γ

5(2βkr−γ2S)
3
]

3√6i0(2βkr−γ2S)
[

3
√

2θ21−2
3√3kmβi20γ

4(2βkr−γ2S)3
] ,

p∗c =

√
2
3kmγ

5

3√θ1
+ αkr

2βkr−γ2S + γ 3√θ1
3√18βi20(2βkr−γ2S)3

,

h∗c =
2 3√18kmβi

2
0γ

4(2βkr−γ2S)
3
+ 3√θ1

[
3αi20γS(γ

2S−2βkr)
2− 3
√

12θ21

]
3i20(2βkr−γ2S)3 3√θ1

.

(7)

Where:

θ1 = 9αkmβ
2kri

4
0γ

3
(
2βkr − γ2S

)5
+
√
3

√
k2mβ

3i60γ
6 (2βkr − γ2S)9 [4kmγ6 + 27α2βk2r i

2
0 (2βkr − γ2S)]

4.2. Stackelberg game model

In the planning period, supplier chooses the appro-
priate online retailer to cooperate and makes decision
on the local advertising effort level with its limited
funds, so as to bring potential customers from the stage
of considering buying to the stage of desire and action
through measures such as reducing prices or improving
product quality. In response to the supplier’s decision,
the online retailer determines the cybersecurity effort
level and sets the retail price. If the supplier’s local
advertising effort level achieves satisfactory decision-
making results, correspondingly, more and more cus-
tomers will register as members on the online retail
platform, and online retailer also collects more cus-
tomer information. Therefore, online retailer must im-
prove cybersecurity effort level to protect customer in-
formation from being leaked.

On this basis, the supplier is leader and the online re-
tailer is follower. To obtain the Stackelberg game equi-
librium point, the best online retailer’s response func-
tion is obtained by calculating the first-order partial
derivatives of online retailer’s profit function equal to
0.

∂πr

∂p =
(
S − 1

ii0

)
(α− 2βp+ γh+ βw) = 0,

∂πr

∂h = γ(p− w)
(
S − 1

ii0

)
− krh = 0.

(8)

According to Equation (8), the best online retailer’s re-
sponse functions can be written asp∗s =

ii0(γ2wS−βkrw−αkr)−γ2w

ii0(2βkr−γ2S)+γ2 ,

h∗s =
γ(ii0S−1)(βw−α)
ii0(2βkr−γ2S)+γ2 .

(9)

After substituting the Equation (9) into the Equation
(2), and solving ∂πs

∂i = 0, the equilibrium point of the
digital supply chain members is:



i∗s = −
[
kmi0γ

2(2βkr−γ2S)+ 3
√

(θ2+θ3)
]2

3kmi20(γ
2S−2βkr)2 3

√
(θ2+θ3)

,

p∗s =

αkr

kmi0γ2 (2βkr − γ2S)
+ 3
√
θ2 + θ3

2+w


i20k

2
mγ

4
(
βkr − γ2S

) (
γ2S − 2βkr

)
2

−kmi0γ2 3
√
θ2 + θ3

(
γ2S − 4βkr

) (
γ2S − 2βkr

)
+ 3
√
(θ2 + θ3) 2

(
βkr − γ2S

)


(2βkr−γ2S)
(

3
√

(θ2+θ3)2+
3√θ2+θ3i0km(γ2(γ2S−2βkr))+γ4i20k

2
m(γ2S−2βkr)2

) ,

h∗s =
γ(α−βw)

(
3√θ2+θ3kmi0(6βkr−γ2S)(2βkr−γ2S)+γ4i20k

2
m(γ

2S−2βkr)2+ 3
√

(θ2+θ3)2S
)

(2βkr−γ2S)
(

3
√

(θ2+θ3)2+
3√θ2+θ3i0km(γ2(γ2S−2βkr))+γ4i20k

2
m(γ2S−2βkr)2

) .

(10)

Where:

θ2 = k3m
3
mγ

6
(
γ2S − 2βkr

)3−27k2mβ2k2r i
5
0

(
γ2S − 2βkr

)4
w(α−βw),

θ3 = 3
√
3

√
−k4mβ2k2r i

8
0 (2βkr − γ2S)

7
w(−α+ βw) (2kmγ6 + 27β2k2r i

2
0 (2βkr − γ2S)w(α− βw)).

Lemma 4.1 The digital supply chain has a unique
positive equilibrium point (i∗s, p

∗
s, h
∗
s) if and only

3
√
(θ2 + θ3) < 0.
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with the section number included, e.g. Figure 2.3, etc.
Do not use the words “below” or “above” when refer-
ring to the figures.

Do not collect figures at the back of your article, but
incorporate them in the text.

Position figures at the top or bottom of a page, near
the paragraph in which the figure is first mentioned.
Figures should not have text wrapped alongside.

Each figure should have a self-explanatory caption.
Place the figure caption below the figure.

All figures coded with figure and \caption
will be numbered automatically.

On maps and other figures where a scale is needed,
use bar scales rather than numerical ones of the type
1:10,000.

5.8.2. Quality of illustrations
Use only Type I fonts for the lettering in illustra-

tions. Do not use illustrations taken from the Internet.
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The resolution of images intended for viewing on a
screen is not sufficient for the printed version of the
journal. If you are incorporating screen captures, keep
in mind that the text may not be legible after repro-
duction (using a screen capture tool, instead of the
Print Screen option of PC’s, might help to improve the
quality). Preferably the images should be enclosed as
PostScript files – best as EPS data.

– Line art should have a minimum resolution of 600
dpi;

– grayscales (incl photos) should have a minimum
resolution of 300 dpi (no lettering), or 500 dpi
(when there is lettering);

– do not save figures as JPEG, this format may lose
information in the process;

– do not use figures taken from the Internet, the res-
olution will be too low for printing;

– do not use color in your figures if they are to be
printed in black & white, as this will reduce the
print quality (note that in software the default is
often color, so you should change the settings);

– for figures that should be printed in color, please
send a CMYK encoded EPS.

5.8.3. Color figures
It is possible to have figures printed in color, pro-

vided the cost of their reproduction is paid for by the
author. Please contact editorial@iospress.nl for a quo-
tation if you wish to have figures printed in color. See
section ?? for the required file formats.

5.9. Tables

The text should include references to all tables. Re-
fer to tables in the text as Table 1, Table 2, etc., not
with the section number included, e.g. Table 2.3, etc.
Do not use the words “below” or “above” referring to
the tables.

Position tables at the top or bottom of a page, near
the paragraph in which the table is first mentioned. Ta-
bles should not have text wrapped alongside.

Code your tables using LATEX environments table
and tabular. Each table should have a brief and self-
explanatory caption that should be put above the table.
Do not use the period at the end of the table caption. If
the table does not fit into one column it may be placed
across both columns using \begin{table*} so
that it appears at the top of a page.

All tables coded with table and \caption will
be numbered automatically.

Column headings should be brief, but sufficiently
explanatory. Standard abbreviations of units of mea-
surement should be added between parentheses. Verti-
cal lines should not be used to separate columns. Leave
some extra space between the columns instead. Any
explanations essential to the understanding of the table
should be given in footnotes at the bottom of the ta-
ble. SI units should be used, i.e., the units based on the
metre, kilogramme, second, etc.

Tables should be presented in the form shown in Ta-
ble 2. Their layout should be consistent throughout.

5.10. Equations

Do not put in equation numbers, since this is taken
care of automatically. The equation numbers are al-
ways consecutive and are printed in parentheses flush
with the right-hand margin of the text and level with
the last line of the equation. For multi-line equations,
use the eqnarray environment. Refer to equations in
the text as Eq. (1), Eqs. (3) and (5).

6. Fine tuning

6.1. Type area

Check once more that all the text and illustrations
are inside the type area and that the type area is used
to the maximum.

6.2. Capitalization

Use sentence case in the title and the headings.

6.3. Page numbers and running headlines

You do not need to include page numbers or run-
ning headlines. These elements will be added by the
publisher.

7. Submitting the paper

Submit the following to the journal Editorial office,
online submission form or Editor-in-Chief (whichever
is applicable for the journal):

1. The main LATEX document as well as other re-
quired files (eps, etc.).
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Table 2
Table caption

Dataset Models α1 α2 α3 α4 α5 α6

CSDS Linear 0.164 0.22 0.123 0.3 0.200 0.258

Logistic 0.189 0.155 0.157 0.201 0.154 0.144

KCDS Linear 0.155 0.183 0.160 0.218 0.176 0.156

Logistic 0.187 0.125 0.151 0.184 0.187 0.125

2. Identical high resolution PDF file with all fonts
embedded. First produce a Postscript file from
LATEX with DVIPS version 5.56 or higher. The
option "-M" (don’t make fonts) should be indi-
cated. Use Adobe Acrobat Distiller and choose
the job option Press-Optimized.) Please make
sure you do not submit more than one version of
any item.

8. Copyright

Authors submitting a manuscript do so in the under-
standing that they have read and agreed to the terms of
the IOS Press Author Copyright Agreement posted in
the ‘Authors Corner’ on www.iospress.nl.

8.1. Quoting from other publications

An author, when quoting from someone else’s work
or when considering reproducing figures or tables from
a book or journal article, should make sure that he/she
is not infringing a copyright. Although in general an
author may quote from other published works, he
should obtain permission from the holder of the copy-
right if he wishes to make substantial extracts or to
reproduce tables, plates or other figures. If the copy-
right holder is not the author of the quoted or repro-
duced material, it is recommended that the permission
of the author should also be sought. Material in un-
published letters and manuscripts is also protected and
must not be published unless permission has been ob-
tained. Submission of a paper will be interpreted as a
statement that the author has obtained all the neces-
sary permission. A suitable acknowledgement of any
borrowed material must always be made.

9. How to order reprints, a pdf file, journals, or
IOS Press books

The corresponding author of a contribution to the
journal is entitled to receive 1 copy of the journal free

of charge, unless otherwise stated. Free copies will not
be provided for conference proceedings and abstract
issues. An order form for reprints, additional journal
copies or a pdf file will be provided along with the
pdf proof. If you wish to order reprints of an earlier
published article, please contact the publisher for a
quotation at IOS Press, Fax: +31 20 6870039. E-mail:
editorial@iospress.nl. An author is entitled to 25% dis-
count on IOS Press books.
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