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Abstract A kind of linear-quadratic Stackelberg games with the multilevel hierarchy driven by both Brownian
motion and Poisson processes is considered. The Stackelberg equilibrium is presented by linear forward-backward
stochastic differential equations (FBSDEs) with Poisson processes (FBSDEPs) in a closed form. By the continu-
ity method, the unique solvability of FBSDEPs with a multilevel self-similar domination-monotonicity structure

is obtained.

Keywords Stackelberg game, forward-backward stochastic differential equation, stochastic optimal control,

linear-quadratic problem, Poisson process
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1 Introduction

In 1934, von Stackelberg [19] first introduced the Stackelberg game, which is also called the leader-follower
game. In this game, there are two asymmetric players: one is the leader, who announces her policy first;
the other one is the follower, who chooses a response to optimize her cost functional in accordance with
the leader’s announced policy. Anticipating the follower’s optimal response, the leader will pick an action
to optimize her own cost functional. The leader’s optimal action and the follower’s rational response
constitute a Stackelberg equilibrium or a Stackelberg solution. One can refer to [1,2,13] for deterministic
cases, and refer to [4,16-18,22] for stochastic cases. Recently, some stochastic linear-quadratic (LQ)
Stackelberg games are also discussed in [3, 8].

In this paper, we will generalize Stackelberg game with jump-diffusion processes to the N-level hierarchy
case. Let T > 0 be a constant and [0,7] denote the finite time span. Let (Q,F,F,P) be a complete
filtered probability space. The filtration F = {F}; 0 < t < T'} is generated by two mutually independent

* Corresponding author
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This paper is concerned with a kind of nonzero sum differential game of mean-field backward stochastic differential equations with
jump (ME-BSDEJ), in which the coefficient contains not only the state process but also its marginal distribution. Moreover, the cost
functional is also of mean-field type. It is required that the control is adapted to a subfiltration of the filtration generated by the
underlying Brownian motion and Poisson random measure. We establish a necessary condition in the form of maximum principle
with Pontryagin's type for open-loop Nash equilibrium point of this type of partial information game and then give a verification
theorem which is a sufficient condition for Nash equilibrium point. The theoretical results are applied to study a partial information

linear-quadratic (LQ) game.

1. Introduction

Game theory had been an active area of research and a use-
ful tool in many applications, particularly in biology and
economics. The study of differential games was originally
stated by Isaacs [1] and then summed up and developed
by Basar and Olsder [2], Yeung and Petrosyan [3], and so
forth. Berkovitz [4], Fleming [5], Elliott and Kalton [6],
and Friedman [7] established the foundations for zero sum
differential games and Varaiya [8] and Elliott and Davis [9] for
stochastic differential games. Next, the advances in stochastic
differential games continue to appear over a large number of
fields. Please refer to Hamadéne [10], Hamadéne et al. [11],
Altman [12], Wu and Yu [13], Yu and Ji [14], and Wang and
Yu [15] for more information.

For the partial information two-person zero sum (or
nonzero sum) stochastic differential games, the objective is
to find a saddle point (or equilibrium point) for which the
controller has less information than the complete informa-
tion filtration {F,},,,. Recently, An and @ksendal [16,17] and
An et al. [18] established a maximum principle for partial
information differential games of stochastic differential equa-
tions with jump (SDEJ). Wang and Yu [19] developed some

results for optimal control of BSDEs and established a max-
imum principle for partial information differential games
of backward stochastic differential equations (BSDEs). They
established a necessary condition in the form of maximum
principle with Pontryagin’s type for open-loop Nash equilib-
rium point of this type of partial information game and gave a
verification theorem which is a sufficient condition for Nash
equilibrium point. Meng and Tang [20] and Hui and Xiao
[21] established a maximum principle for differential games of
forward-backward SDE under partial information. @ksendal
and Sulem [22] established a general maximum principle for
forward-backward stochastic differential games for Itd-Lévy
processes with partial information and applied the theory to
optimal portfolio and consumption problems under model
uncertainty, in markets modeled by Ito-Lévy processes.

To the best of our knowledge, there are few results about
the partial information differential games of the discontin-
uous mean-field backward stochastic system. In the present
paper we will research this topic. This paper is concerned
with a new kind of nonzero sum differential game of mean-
field backward stochastic differential equations with jump
(ME-BSDE]J) under partial information. It is required that the
control is adapted to a subfiltration of the filtration generated

10
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This article studies a linear-quadratic (LQ) optimal control problem for time-delay stochastic system
with recursive utility under full and partial information. The system is described by an anticipated
forward-backward stochastic delayed differential equation (AFBSDDE). We obtain an explicit rep-
resentation of optimal control in an open-loop form for the time-delay problem by Hamiltonian
system, which is an AFBSDDE in double dimensions (D AFBSDDE). Also, we study a partial information
counterpart of the above problem, and obtain an optimal control by optimal filtering. As applications
of theoretical results, a cash management problem is solved. Analytic optimal controls are given, and
some figures are used to illustrate the influence of delay on optimal solution.
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1. Introduction

Control systems with time-delay have existed for several
decades, which are widely applied in modern engineering and
financial areas. Examples include automobile brake systems, ad-
vertising models, financial models and so on. In financial market,
cash management problem can be described as an optimal control
problem in essence. Considering delay factor in reality, financial
model with time-delay will be more realistic for an investor to
make better strategy in his investment.

Motivated by the above problems, we are concerned with
an LQ optimal control problem for time-delay stochastic system
with recursive utility under full and partial information. This
kind of optimal control problem provides more adequate models
in applications, and then can be used to solve many important
problems in reality. According to El Karoui, Peng, and Quenez
(1997), recursive utility is described as a solution of backward
stochastic differential equation (BSDE), whose solution consists

* The material in this paper was partially presented at the 36th Chinese Con-
trol Conference, July 26-28, 2017, Dalian, China. This paper was recommended
for publication in revised form by Associate Editor Michael V. Basin under the
direction of Editor lan R. Petersen.
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0005-1098/© 2020 Elsevier Ltd. All rights reserved.
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of a pair of adapted processes (Y, Z) satisfying
—dY, = f(t, Y, Z)dt — Z,dW,:  Yr =&,

where f is the generator and & is the terminal condition. It
is worth pointing out that the solution of BSDE includes two
processes Y and Z, which is the essential difference from (for-
ward) stochastic differential equation (SDE). See also Schroder
and Skiadas (1999) for other details about recursive utility. When
BSDE admits a unique solution for a fixed control process, we
formulate an optimal control problem with recursive utility. In
this paper, we consider a time-delay SDE system with recursive
utility, which can be described by an AFBSDDE. Some previous
works can be referred to Chen and Wu (2010), Hu, Li, and Wen
(2019), Hu and Peng (1995), Huang, Li, and Shi (2012), Li and Wu
(2014), Peng and Wu (1999), Peng and Yang (2009) and Yu (2012).
Since the system equation is an AFBSDDE, the corresponding
Hamiltonian system becomes a D AFBSDDE. The variables related
tot,t—4 and t+§ in the D AFBSDDE are coupled together, which
leads to more obstacles in solving it. Based on the solvability of
the D AFBSDDE, an open-loop optimal control is obtained by the
Hamiltonian system.

Except for time-delay factor, there exist some other important
phenomena in reality. For example, a controller cannot observe all
the information related to state in general. Then it is meaningful
to study the optimality models under partial information. Such a
class of optimal control problems has been attracted much atten-
tion these years, especially in the LQ case. It is well known that
separation principle plays an important role in decoupling state
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Abstract This paper uses 2008-2017 data
of listed companies in A—share manufacturing com-
panies in Shanghai and Shenzhen, China, and uses

the system GMM method to calculate the incentive

A0t HIBR
E R

Ris e

-

effect of the R&D expense deduction policy on the
company’ s TFP. From the perspective of corporate
heterogeneity, the differences in effects are exam-
ined, and channel tests are conducted. The study
finds that the policy of deducting R&D expenses
has a significant incentive effect on the company’ s
TFP, which is mainly achieved by promoting tech—
nological progress of the enterprise; the incentive
effect of this policy on enterprise productivity will
be due to profitability, financing constraints, factor
intensity, and the institutional environment has a
different performance. Specifically, the policy has a
more significant promotion effect on companies with
weaker profitability and capital —intensive companies.
Financing constraints will have a suppressive effect
on policies and a weaker promotion effect on com-
panies in regions with better institutional environ—
ments. The research in this paper provides a good
realistic basis for scientifically judging the overall
and differential effects of tax policy, and a deeper
understanding of the source of growth in total factor
productivity, with a view to helping deepen the
reform of the tax system and promote high—quality

economic development.
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Abstract

requirement of socialism. This paper constructs a

E: S

7~

a] 4 At

Common prosperity is the essential

common prosperily evaluation index system based
on the concept of development and sharing and
analyzes the influence of tax structure on the level
of common prosperity in China by relying on fixed
effects and panel threshold models. It is found that

the proportion of direct taxes is significantly and

& Z4E

z &

positively related to the level of common prosperity,
while the proportion of indirect taxes is the opposite ;
the realization of the goal of common prosperity
depends on the gradual increase of the proportion of
direct taxes, and personal income tax and property
tax should bear the brunt. Further analysis reveals
that when the GDP per capita exceeds a certain
standard, the higher the share of direct taxes is,
the more significant the increase in the level of
common prosperity; at this stage, the focus of
increasing the share of direct taxes remains on per-
sonal income tax and property tax. The findings of
the study provide a clearer idea for the restructuring
of China’ s tax system and clearly locate the regula-
tory role played by different tax systems and taxes
in the process of enhancing common prosperity,
which helps to promote the realization of common
prosperity.

Direct tax

Keywords  Tax structure

Indirect tax Common prosperity Per capita GDP
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ARTICLE INFO ABSTRACT

Article history: We analyze financial time series based on topological data analysis to obtain the critical
Received 27 December 2019 information around 2008 global financial crisis and 2010 European debt crisis. We build
Received in revised form 12 July 2020 an early warning system to detect the critical dates on the financial time series. By

Available online 22 July 2020 constructing complexes on the point clouds data with sliding windows, we explore their

topological changes from window to window. The persistence barcodes, diagrams and

g?;ggl&crisis landscapes are obtained from the complexes of several US’s stock indices. We detect the
Stock index early warning signal of the 2008 crisis in the first half of 2007. The changes of complexes
Topological data analysis are also shown in detail. And then we choose several European countries’ typical indices
Early warning system to do a similar work. The topological structures of the complexes change sharply in 2008

and 2010. It shows us clearly that 2008 and 2010 financial crises affected European
stock markets greatly. To study the condition of China’s stock markets during the crises,
we choose two major stock indices to construct complexes and analyze their changes.
The early warning signal is also detected in the early 2007, and China’s stock markets
experienced quite a long period of intense turbulence around 2008. However, it was not
so serious as US's and European markets. Furthermore, we also see that European debt
crisis did not obviously affect China’s stock markets.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

The frequent financial crises reminded scholars to pay attention to the detection of their early warning signals and
the analysis of financial or economic time series around the crises. The most typical models were introduced to do the
work in 1990s, the Probit and Logit models (called FR models) introduced by Frankel and Rose in [1], the linear regression
model (called STV model) proposed by Saches, Tornell and Velasco in [2], the KLR model introduced by Kaminsky, Lizondo
and Reinhart in [3], and Markov regime switching model first used in the field by Jeanne and Masson in [4].

A lot of works, such as the research in [5-10], are done based on these models by analyzing the economic or financial
time series. Meanwhile, the models have been improved in a great extent. Machine learning is developing to become an

* This work is supported by the National Science Foundation under Grant 61471409, and Key R & D major projects (Soft Science) of Shandong
Province under Grants 2019RZB01091 and 2019RZB01151.
* Corresponding author.

E-mail address: xias@sdjzu.edu.cn (S. Xia).
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0378-4371/© 2020 Elsevier B.V. All rights reserved.
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e
B(Xeo ) = | BXuw), Xulw!)P(G) = EfB(E, X _

A3 2018 47 11 A 17 AYcE, 2020 4 8 H 10 A WA K.

LM KR SRR B FER, WRERAESRIT SRR E, FH 250014; 1LIFNEERBFFRAME
SN, Y 250100, E-mail: zhuqf508@163.com

20 )| At geE P, BB 610065, E-mail: wtxiao2014@scu.edu.cn

SEATHEZ. 4K T EMBFRBM B P, ¥ 250100. E-mail: yfshi@sdu.edu.cn

"4 2P AR ST A iR (No. 2018YFA0703900), [H5 H #f5#4%E (No. 11871309, No. 11671229,
No.11971332, No.11931011, No.71871129, No.11371226, No.11301298), %% & % F %3
& (No.ZR2019MAO013), WG HFA TN QIO (No. JITKAL162) A& LEH LETAZE
(No. tsqn20161041) 7 H fty ¥i .

29



16. Forward-backward doubly stochastic differential equations

related stochastic partial differential equations—i&3C

Volume 55 Number 12 December 2012 2417-2630

SCIENCE

Sponsored by

CHINESE ACADEMY OF SCIENCES e

NATIONAL NATURAL SCIENCE FOUNDATlﬁN OF CHINA &
-( - ‘ 4 > ¥ ‘ﬂ;

math.scichina.com F v

WWw.springer.com/sep .‘\ RS

WWW. spnngerhnlﬁom

ISSN 1674-7283 CN 11-5837/01

) SCIENCE CHINA PRESS &) Springer

30

and




SCIENCE CHINA

CONTENTS Vol. 55 No. 12 December 2012

Mathematics

Progress of Projects Supported by NSFC

Constructing irreducible integrable modules for extended baby TKK algebra w2417
CHANG XueWu, CHEN Fulin & TAN ShaoBin

Real polynomial ilerative roots in the case of nonmonotonicity height =2 2433
YANG LiLi, YANG Lu. YU ZhiHeng & ZHANG WeiNian

Articles

On deep holes of standard Reed-Solomon codes < 2447
WU Ronglun & HONG ShaoFang

Glebal classical solulion 1o the three-dimensional isentropic compressible Navier-Stokes equations with general initial data o 2457
DENG XueMei, ZHANG PeiXin & ZHAQ JunNing

Explicit constants for Hardy's inequality with power weight on #-dimensional product spaces 2469
WANG ShiMo, LU ShanZhen & YAN DunYan

The construction of generalized B-spline low-pass fillers related (0 possibilily density s 2481
CHEN QiuHui. LI LuoQing & MALONEK Helmuth

Hardy-lype inequalities on strong and weak Orlicz-Lorenlz spaces 2493
LI HongLiang

The semi-global isometric embedding of surfaces with Gaussian curvature changing sign cleanly 2507
LI ChunHe
Forward-backward doubly stochastic dilferential equations and related stochastic partial differential equations «wwseesssesnes 2517

ZHU QingFeng & SHI YuFeng

Decay parameter and related properties ol #-type branching pracesses 2535
LI JunPing & WANG Juan

Alfine groups and flag-transitive triplancs w2397
DONG HuiLi & ZHOU ShengLin

Semisymmetric graphs of order 6p? and prime valeney - 2579
HAN Hua & LU ZuiPing

Acyelic edge coloring of graphs with large girths w2593
LIN QiZhong, HOU JianFeng & LIU Yue

Planar graphs with maximum degree 8 and without intersecting chordal 4-cycles are 9-totally colorable s 2601
CAI JianSheng, WANG GuangHui & YAN GuiYing

Some results on strongly regular graphs from unions of cyclotomic classes 2013
LI Chenglu, YUE Qin & HU LiQin

A trichotomy for a class of equivalence relations 2621
DING LongYun
SUBJECT INDEX TO VOLUME 55 (2012) «seeveesrarnecenee i (i)
math.scichina.com www.springer.com/scp
Indexed by:
ISSN 1674-7283
SCI-CD
MR 12>
Z Math Il
MathSciNet 9771674728125

31



SCIENCE CHINA
Mathematics

+ ARTICLES -« December 2012 Vol. 55 No.12: 2517-2534
doi: 10.1007/511425-012-4411-1

Forward-backward doubly stochastic differential
equations and related stochastic partial differential
equations

7ZHU QingFeng? & SHI YuFeng?®*

1School of Mathematic and Quantitative E ics, Shandong University of Finance and Economics,
Jinan 250014, China;
2School of Mathematics, Shandong University, Jinan 250100, China

Email: 2huqf508@sohu.com, yfshi@sdu.edu.cn

Received January 24, 2011; accepted March 25, 2012; published online May 21, 2012

Abstract The notion of bridge is introduced for systems of coupled forward-backward doubly stochastic
differential equations (FBDSDEs). It is proved that if two FBDSDEs are linked by a bridge, then they have the
same unique solvability. Consequently, by constructing appropriate bridges, we obtain several classes of uniquely
solvable FBDSDEs. Finally, the probabilistic interpretation for the solutions to a class of quasilinear stochastic
partial differential equations (SPDEs) combined with algebra equations is given. One distinctive character of
this result is that the forward component of the FBDSDEs is coupled with the backward variable.

Keywords forward-backward doubly stochastic differential equations, bridge, measurable solution, stochastic
partial differential equations
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1 Introduction

Nonlinear backward stochastic differential equations with Brownian motion as noise sources (BSDEs)
were first introduced by Pardoux and Peng [12]. By virtue of BSDEs, Peng [16] has given a probabilistic
interpretation (nonlinear Feynman-Kac formula) for the solutions of semilinear parabolic partial differen-
tial equations (PDEs), for more detailed information, the reader is referred to Darling and Pardoux [4],
Pardoux and Zhang [15] and so on. The g-expectation was introduced by Peng [23] in 1997, based on
BSDEs and was studied by many mathematicians and economists (cf. Jiang [18] and their references).
Fully coupled forward-backward stochastic differential equations (FBSDEs) can provide a probabilis-
tic interpretation for the solutions to a class of quasilinear parabolic and elliptic PDEs (cf. Pardoux
and Tang [14] and Wu and Yu [24]) and have been investigated deeply. FBSDEs were studied first by
Antonelli [1] and were used to hedge options involved in a large investor in financial market by Cvitanic
and Ma (3] and Ma et al. [9]. Hu and Peng [7], Peng and Wu [18] and Peng and Shi [19] developed
the method of continuation, which is a purely probabilistic method and allows the randomness of the
coefficients in FBSDEs. The method of continuation was further generalized by Yong [25] by introducing
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(© Science China Press and Springer-Verlag Berlin Heidelberg 2012 math_ scichina.com  www springerlink.com
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ARTICLE INEO ABSTRACT

Article history: We explore global stock markets' connections during the financial crises or risks since
Received 22 October 2020 1995 with emphasis on the situation under COVID-19. We choose 40 countries/regions
Received in revised form 2 January 2021 and take one index from each of them, and then compute the correlation coefficients

Available online 27 January 2021 and distances between each pair of the indices with a sliding window. We construct the

complexes and carry out topological data analysis mainly through persistence landscapes

ras;
gﬂiﬁu and their I”-norms, which exhibit the complexes’ daily changes. We establish a critical
Topological data analysis dates’ detection system based on the persistence landscapes. Topological features of the
Persistence landscape complex networks are shown on the critical dates and dates before them. All the results
Complex network show clearly that the connections became even closer among the markets when COVID-
COVID-19 19 spread worldwide than those of any other risk. The robustness and effectiveness of

these methods provide guidance for the analysis of financial crises in the future.
©2021 Elsevier B.V. All rights reserved.

1. Introduction

Since COVID-19 broke out in China in late December of 2019, it has spread all over the world. During the period,
the talks broke down between Saudi Arabia and Russia on oil production reduction, and Saudi Arabia started full-scale
production, leading to a sharp drop in global oil prices. Together with the decline of the global economy, the negative
effects of regional economy are gathering. As a result, the financial markets reacted soon and global stock indices fell
greatly. European stocks generally fell more than 7% on March 9, 2020. Among the three major European stocks, the
FTSE100 index in the UK fell 7.69%, the DAX30 index in Germany fell 7.89%, and the CAC40 index in France fell 8.39%. The
biggest losers in Europe were Greece and Italy, falling 13% and 11% respectively. In US, the condition was even worse. The
markets experienced a once-in-a-century liquidity crisis. They triggered a market wide circuit breaker four times since
March 9, i.e.,, March 9, March 12, March 16 and March 18 of 2020. Markets in Australia, China, Canada, Brazil and some
other countries also experienced collapse in the period. The global stock markets were undergoing a terrible time. It is
an urgent and necessary work to study the situation so as to help better understand the situation and make effective
prevention and control in the near future. Many research works have been done based on the stock or bond markets
under COVID-19, e.g., Ouzan [ 1], Sharif et al. [2], Jia et al. [3], Ashraf [4], Umara et al. [5], Akhtaruzzamana et al. [5], Just
and Echaust [7], Papadamou et al. [8], Mazur et al. [9] and etc.

* This work was supported by the National Natural Science Foundation of China-Shandong Joint Fund (grant number U1806203) and Key R & D
major projects (Soft Science) of Shandong Province, PR China (grants numbers 2019RZB01091, 2019RZB01151).
* Corresponding author at: School of Mathematics and Quantitative Economics, Shandong University of Finance and Economics, Ji'nan 250014, PR
China,
E-mail address: guohongfeng@sdufe.edu.cn (H. Guo).
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Keywords:
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This paper develops three DEA performance indicators for the purpose of performance ranking by using
the distances to both the efficient frontier and the anti-efficient frontier to enhance discrimination power
of DEA analysis. The standard DEA models and the Inverted DEA models are used to identify the efficient
and anti-efficient frontiers respectively. Important issues like possible intersections of the two frontiers
are discussed. Empirical studies show that these indicators indeed have much more discrimination
power than that of standard DEA models, and produce consistent ranks. Furthermore, three types of
simulation experiments under general conditions are carried out in order to test the performance and
characterization of the indicators. The simulation results show that the averages of both the Pearson and
Spearman correlation coefficients between true efficiency and indicators are higher than those of true
efficiency and efficiency scores estimated by the BCC model when sample size is small.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Data envelopment analysis (DEA) was first introduced by
Charnes et al. [10], and has been widely used in performance or
productivity evaluation. The main idea of the classic DEA is to first
identify the production frontier on which the decision making
units (DMUs) will be regarded as efficient. Then those DMUs not
on the frontier will be compared with their peers on the frontier to
estimate their efficiency scores. All the DMUs on the frontier are
deemed to have the same level of performance and to represent
the best practice. One of the main advantages of DEA is to allow
the DMUs to have full freedom to select their weights, which are
most favorable for their assessments to achieve the maximum
efficiency score. This full flexibility of selecting weights is im-
portant in the identification of inefficient DMUs. However, this full
flexibility may much reduce the discrimination power of DEA in
the sense that there often exist too many DMUs on the frontier,
which cannot be further ranked in the standard DEA models.
When there are many input and output variables but only a few
DMUs are available, decision makers (DMs) may find that all or
most DMUs are efficient, and such results would be of little use for
decision making. As [1], p. 250 argued, “Often decision-makers are

* Corresponding author.
E-mail address: glyang@casipm.ac.cn (G.-l. Yang).

http://dx.doi.org/10.1016/j.cor.2016.05.017
0305-0548/© 2016 Elsevier Ltd. All rights reserved.
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interested in a complete ranking, beyond the dichotomized classifi-
cation, in order to refine the evaluation of the units.”

Regarding the number of DMUs required in DEA models, [11], p.
252 proposed a rule of thumb, which demands

n> max {mxs,3(m+5s)},

where n is the number of DMUs, m and s are the number of inputs
and outputs. However, the rule above is sometimes violated in
reality, because of small DMUs sample but many input and output
variables. In such case, the standard DEA models are not as useful
as expected.

Therefore, many researchers have sought to improve the dis-
crimination capability of standard DEA models. Now there are three
main areas in DEA literature: The first area requires preferential or
prior information from relevant decision-makers to enhance the
discrimination ability of DEA models. For example, some scholars
have developed the weights restriction [2,27] or preference change
methods [17,21,32] to incorporate the prior information or value
judgments of DMs into DEA models. The second area is based on
cross-efficiency matrix, in which DMUs are evaluated by both itself
and other peers [13,23]. Although cross-efficiency method is often
very useful, in our opinion, the cross-efficiency scores have moved
quite away from the basic principle of DEA. For instance in the case
of one standard input variable, all the DMUs in fact use the same
weights to compute their cross-efficiency scores. The third popular
area is the super-efficiency method, which computes the score of
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Abstract In real applications, data envelopment analysis models with Russell measures are
widely used although their theoretical studies are scattered over the literature. They often
have seemingly similar structures but play very different roles in performance evaluation. In
this work, we systematically examine some of the models from the viewpoint of preferences
used in their production possibility sets (PPS). We identify their key differences through
the convexity and free-disposability of their PPS. We believe that this study will provide
guidelines for the correct use of these models. Two empirical cases are used to compare their
differences.

Keywords DEA - Russell measures - Preference - Production possibility sets - Free
disposability

1 Introduction

Data envelopment analysis (DEA) is a systematic approach for analyzing the performance of
organizations and operational processes, which was first proposed by Charnes et al. (1978),
based on economic theory and linear programming. The DEA models can facilitate compre-
hensive measurement using input/output data to evaluate the relative efficiency of decision
making units (DMUs) without a prior knowledge of input/output functions and weights. Now
there are numerous theoretical and empirical researches into the DEA method, which has
been extended to many areas, including private sectors and public sectors. Its theories and
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Research on Corporate Tax Paying Behavior Identification Based

on Multi-Task Learning in Deep Neural Networks
Li Guofeng Li Zuojuan Wang Zheji

Abstract: With the advent of the digital economy era, rich data resources are conducive to
comprehensively and accurately depicting the tax payment situation of enterprises. However, multiple
sources, imbalances, and noise in the data also pose challenges to the identification of corporate tax paying
behavior. This paper integrates tax-related data from multiple sources such as corporate statements, China
Securities Regulatory Commission, customs and tax authorities. Based on the K-S test and the random
forest algorithm for feature filtering, we construct a set of indicators for screening corporate tax paying
behavior. This paper proposes a multi-task deep neural network-based corporate tax paying behavior
identification model with tax behavior identification in different industries as different sub-tasks, which
takes into account the correlation and heterogeneity between the different industry tasks. Aiming at the
imbalance of the sample data set, the focus loss function is introduced to improve the model. The study
results show that compared with the traditional single-task models such as logistic, support vector machine
and neural network, the multi-task model constructed in this paper has better performance in tax behavior
identification, generalization, and robustness. When the model predicts that the probability of tax

non-compliance of an enterprise exceeds the threshold, the enterprise can be identified as a key audit target

*HRSTH: ERHLFEES—HONE “ SIREWERE T RLBAT AEAE i F I AR (19BTI023).

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Socially Responsible Investment and Firm Value: The Role
of Institutions

Jing ZHANG™, Shuang ZI"
a, School of Finance, Shandong University of Finance and Economics, Jinan, P. R.China
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Abstract: We explore the impact of Socially Responsible Investment (SRI) on firm value by
examining the role of institutions, an important factor neglected in many studies. Using data
for 13,718 listed companies in 17 countries from 2005 to 2018, and employing a quantile
regression model, we show both formal and informal institutions to have a significant impact
on firm value. Through negative screening associated with SRI, institutions may reduce firm
value for excluded enterprises.

Keywords: SRI; formal and informal institutions; firm value; negative screening; quantile
regression

1. Introduction

An investment behavior that synthesizes environmental, social, and ethical factors into the
investment decision-making process (Renneboog, 2008), socially responsible investment
(SRI) has become a global financial industry (Erragragui & Lagoarde-Segot, 2016) recently
valued at $30.7 trillion in the five major global markets (GSIA, 2018)." Research exploring
SRI’s pursuit of a balance among profit and social and environmental factors falls into two
categories, one of which compares SRI with traditional investment, the other concerned with
evaluating whether SRI is a reasonable investment mode at both corporate and social levels.

Existing research does not suggest consensus among scholars (Kyriakos et al., 2019).

! The five markets are Australia, Canada, Europe, Japan, New Zealand, and the United States.
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Effect of positive tone in MD&A disclosure on capital
structure adjustment speed: evidence from China

Qian Wang" (©), Duowen Wu®, Lina Yan®

“School of Finance, Shandong University of Finance and Economics, Jinan, China
bSchool of Accounting, Zhongnan University of Economics and Law, Wuhan, China

Abstract

We explore the influence of text tone on capital structure, especially the impact
of positive tone in management discussion and analysis (MD&A) disclosures
on the capital structure adjustment speed of Chinese listed firms in Shanghai
and Shenzhen Stock Exchange. We find that positive tone in MD&A
disclosures significantly promotes the dynamic adjustment of capital structure.
Specifically, we identify two types of positive tone: exaggerated and true. We
find that only true positive tone significantly promotes the adjustment speed of
capital structure. This paper supplements the relevant literature on the dynamic
adjustment of capital structure from the perspective of non-financial narrative
information, and provides evidence for the effect of strategic tone management
in textual analysis.

Key words: MD&A: Dynamic capital structure; Speed of adjustment;
Linguistic tone; China

JEL classification: G30, G32

doi: 10.1111/acfi.12777

1. Introduction
In capital structure theory, scholars have extensively discussed whether firms
have target leverage (Rajan and Zingales, 1995; Fama and French. 2002;

Hovakimian et al., 2004; Flannery and Rangan, 2006; Kayhan and Titman,
2007; Lemmon er al., 2008). Graham and Harvey (2001) use a survey-based
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North-South Difference Pattern of Regional Innovation
Efficiency in China: 2001 -2016

YANG Qian', LIU Xinpeng®
(1. School of Economics, Shandong University of Finance and Economics, Jinan 250002, China;

2. School of Public Administration, Shandong University of Finance and Economics, Jinan 250014, China)

Abstract: This paper takes the “North-South Difference” as the starting point, the innovation index as the innovation
output, the Bootstrap-DEA method is used to measure innovation efficiency, revealing the North-South difference pattern
of innovation efficiency. China’ s regional innovation efficiency shows the characteristics of high in the South and low in
the north, fast in the South and slow in the north. The spatial distribution center gradually moves to the south, and the
gap between the north and the South continues to expand. Since 2008, North-South innovation efficiency has shown
spatial spillover effects. There is a greater probability of a higher level of innovation efficiency in the southern region.
The North has a stronger inertia to maintain the original innovation efficiency. China should adhere to the promotion path
of “coordination in promotion and promotion in coordination”, give play to the spatial spillover effect of innovation
efficiency, and achieve a win-win situation between innovation—driven development and coordinated regional
development.

Key words: innovation efficiency; north-south difference; Bootstrap-DEA; stochastic kernel density
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