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Abstract
Is there end-game effect in the implementation of regional economic planning? According to
the game theory, there is no difference between the final game and the one-time game
when approaching the end of the game. The participant's non-cooperative behavior will not be
punished, so the dominant strategy of the participant in the last phase is noncooperation. Then
will the deadline of the planning lead to the end-game effect of the implementer in the
implementation of regional planning? Through the construction of mixed model of panel data,
integrating the existing research on the influencing factors of investment in fixed assets, we
choose data selected from 2006 to 2015 (Eleventh and Twelfth Five-Year Plan) of fifteen
sub-provincial cities in China to examine whether exists end-game effect in the
implementation of the planning. The results support our hypothesis-it indeed exist end-game
effect in the implementation of regional economic planning. This study provides new ideas
and methods for the sustainable development of regional economy.
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1. Introduction
Many repeated linear public goods laboratory experiments showed that backwards
induction-based contributions are substantially more generous than expected zero Nash
equilibrium contributions.1 However, these experiments showed that individuals interacting
in a finite rounds contribution game often start out by contributing substantial amounts that
decline as the number of rounds increases, and reach their minimum towards the end of the
game. This is called the "end-game effect" (see Andreoni 1988).
In terms of regional economic planning, scholars have been focusing on the problems in the
planning and implementation, and generally studied from the four perspectives of regional
planning objectives, planning contents, planning procedures and planning management (Li
See Ledyard (1995) and Chaudhui (2011) for survey of public goods experimental research. See also
Wilhelm, Brown, Rooney and Steinberg (2008) for empirical evidence on intergenerational transmission
generosity.
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Guangbin,2006) and put forward relevant policies or suggestions for improvement. Fang
Chuanglin (2001) analyzes the reasons why the effect of the planning is not significant from
the perspective of the six pathologies in the development and implementation of China's
regional planning. There are hardly any studies from the perspective of the planning period of
regional economic planning. We chooses the 11th Five-Year Plan and the 12th Five-Year Plan
of fifteen sub-provincial cities in China, and find that the planning period has a certain
influence on its implementation effect: when the deadline of the planning is approaching, the
growth rate of investment in fixed assets will show a significant downward trend, which will
affect the effect of the implementation of the planning, thus leading to miscarriage with the
planning finally. Testing the end-game effect existing in the planning from the new
perspective of planning period can provide new ideas and ways for future development of
China's regional economic planning.
2. Literature Review
At present, scholars at home and abroad mainly study the end-game effect from the
perspective of standard economics and behavioral economics.
The study of the end-game effect under the standard economics is based on the premise of the
"complete rational economic man". The participants can make the optimal decision to
maximize their own interests at every stage through backward induction, realizing the
sub-game perfect Nash equilibrium prediction finally (Luis G. Gonzoález, Wener Güth, M.
Vittoria Levati , 2005). However, behavioral economics’ research on the end-game effect is
based on the assumption of "bounded rationality", which is embodied in the fact that people
will cheat at the end to avoid regret. It is mainly explained from the following four aspects:
Scarcity and Anticipatory Regret, Moral Self-Licensing, Ego-Depletion, Slippery Slope
(Daniel A. Effron, Christopher J. Bryan, & J. Keith Murnighan, 2015). Life is full of
opportunities to commit ethical violations for personal gain; often, these opportunities come
in a series with a known end. When people face ethical quandaries in which they must choose
whether to increase their own outcomes by cheating or to preserve a desirable self-concept by
upholding their moral obligations. Our study found cheating will be most likely at the
end(Daniel A. Effron, Christopher J. Bryan.2015).The deadline did have an effect on humans’
behavior.
The regional economic planning is referred to the strategic planning and industrial
development and layout of the regional economic development, the overall plan for the future
economic construction (Cui Gingham, 1999).The existing research on this issue mainly
discusses from the perspective of the political tournament system. Zhou Li'an (2004) referred
to this kind of official promotion incentive system as political tournaments. Lazear and Rosen
(1981) first revealed the incentive role of the tournament system and refined it into an
incentive mechanism by considering incentives for both risk-neutral participants. And the
scholar Nordhaus (1975) first proposed the "political business cycle theory", the government
would show great confidence and determination to develop the economy after they took office.
New party and state leaders put forward new goals, formulate new economic plans, develop
new economic policies and set off new economic upsurge, which have a significant effect on
the economic expansion. Tao yifeng (2004) found that the bank would easy credit during the
Communist Party Congress since 1987,the four peaks of the growth rate of total fixed asset
investment respectively appear in the following year of the 13th,14th,15th,16th National
Congress of CPC.
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In summary, scholars have barely studied from the perspective of planning period. In view of
this, we take the 11th Five-Year Plan and the 12th Five-Year Plan of 15 sub-provincial cities
in China as the research sample; establish a mixed model of panel data to test the existence of
end-game effect.
3. Theoretical basis
The reputation model of Kreps, Milgram, Roberts, and Wilson (Kreps, Milgrom, Roberts and
Wilson, 1982) demonstrates that participants 'incomplete information on other participants'
payment functions or strategic spaces has a significant impact on the equilibrium outcome. As
long as the number of repetitions of the game is long enough, the cooperative behavior will be
achieved in a limited number of repetitive games. However the game subject will change the
strategy and choose not to cooperate once he is told that it is the final period.
In the regional economic planning with definite deadline, we can find that the implementer of
the planning will choose not to cooperate in the final period through the repeated game
between the planner and implementer of the planning. As shown in the table below, there is a
game with two participants (planner, implementer of the planning), where p <0 <m <n.
Table 1 the payoff matrix of the two participants

Planner Implementer

Cooperation

Noncooperation

Cooperation

m, m

P, n

Noncooperation

n，p

0,0

The planner and the implementer can choose cooperation or non-cooperation. If you choose to
cooperate, both gets m; if you choose not to cooperate, then both gets 0; if one cooperate,
another not to cooperate, getting p and n respectively.
Standard game theory is based on the hypothesis of "complete rationality" to analyze how
participants can achieve equilibrium while pursuing their optimal goals. If the game is
one-time game, the optimal choice of the participants is noncooperation, meanwhile achieving
the only Nash equilibrium (noncooperation, noncooperation), the income of both (0, 0). In
order to avoid the greatest loss, or get the maximum benefit, in a one-time game,
non-cooperation is the best choice for both sides.
However, the reality is that everyone is "bounded rationality", if the game is repeated T times,
a new equilibrium may be obtained. It is assumed that there are two kinds of planners, one is
completely rational and can be called "opportunist" or non-cooperative participant; the other
is not completely rational, and its irrational probability is ɑ, rational probability is (1-ɑ). It is
assumed that the game starts from t = 0, repeats t = T times and the behavioral strategy of the
non-rational rational subject is "tit for tat". Each participant knows that he is rational or
irrational, but does not know each other's situation.
At the beginning, if both are rational, then the noncooperation is the optional choice and it
will continue, the outcome of both is 0. If the planner is rational, the implementer is irrational,
then the planner will choose noncooperation (t = 0), and the implementer choose cooperation,
and then the implementer will take "tit for tat" strategy and choose noncooperation. Thus, at
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the end of the l game, the total revenue of the planner is at most n (n is obtained at t = 0 and 0
at t = 1, 2, 3).
Now we consider another strategy for the planner: choosing to cooperate until T, unless the
implementer chooses noncooperation at a period of t (at this time, the planner will choose
noncooperation from t + 1 to T). In this case, if the other is irrational, the both will continue to
cooperate, the income of planner is m (T +1); if the other is completely rational, the income of
planner is at worst p. The expected return from this strategy is:
ɑ [ m (T +1) ] + (1 - ɑ)p
No matter how small ɑ, we can always find a T that makes
ɑ [ m (T +1) ] + (1 - ɑ) p > n
It can be seen that, for planner, even if he is completely rational, it is not optimal to choose
noncooperation in period 0. It means that as long as the planning period is long enough, the
optional choice for both sides is cooperation. At the very beginning, both want to establish a
trustworthy, cooperative reputation in order to get long-term expected return from cooperation.
But no matter how long the game is, in terms of the regional economic planning, the game
cannot be indefinite, there is a length of time, there is a deadline for the planning. Then when
near the end of the planning, the implementer realizes that it is the final period, it is possible
to pay more attention to the current interests, giving up the accumulative income over the past
few short-term behavior, reducing investment in order to obtain the largest short-term gains,
which is the so-called "end-game effect".
According to above analysis, we put forward the view that there is end-game effect in the
planning with definite terminating period.
4. Empirical test
4.1 Research methods and data sources.
(1) Variable selection and definition
The investment in fixed assets is caused by various social and economic factors. According to
the economic theory and the actual situation of 15 sub-provincial cities, we choose the growth
rate of fixed asset investment to study the end-game effect in regional economic planning.
Integrating existing research on the factors affecting the investment of fixed assets by many
scholars(Song Lizhi,2011;Liu Xiaoxia,2005),we choose the growth rate of GDP, fiscal
expenditure and total retail sales of social consumer goods as explanatory variables. The
growth rate of investment in fixed assets is the explained variable. In addition, because each
regional economic plan has a definite five-year planning period, in order to illustrate the
existence of the end-game effect, we introduce dummy variables into the model, the fifth year
to take 1, the first four years to take 0.
A total of 150 samples of 15 sub-provincial cities from 2006 to 2015 were selected as the
object of the study. Since the samples were small, the explanations and tests were difficult, so
the original data of each variable was divided by the price index of corresponding year,
excluding the impact of inflation.
4.2 Empirical analysis
(1) Unit root test of panel data
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In order to guarantee the robustness of the test results, the unit root test of the data is the first
important step. We use the LLC test for the same root, which is applicable to four kinds of
methods, such as IPS test, ADF - Fisher test and PP - Fisher test. y represents growth rate of
fixed asset investment,x1 represents growth rate of GDP), x2 represents the growth rate of
fiscal expenditure, x3 represents the growth rate of total retail sales of social consumer
goods.
Table2 unit root test results
variable

LLC test

IPS test

ADF-Fisher test

PP-Fisher test

Stationary test

Y

-9.53096
(0.0000)

-1.29668
(0.0974)

52.7488
(0.0063）

65.8012
（0.0002）

stationary

X1

-4.58727
（0.0000）

—

47.0458
（0.0246）

68.7690
（0.0001）

stationary

X2

-7.55578
（0.0000）

-1.37152
(0.0851)

54.9704
（0.0036）

101.080
（0.0000）

stationary

X3

-11.9826
（0.0000）

-2.14172
(0.0161)

67.1858
（0.0001）

75.9174
（0.0000）

stationary

According to the results of Table1 ,we can find that whether the growth rate of fixed asset
investment, GDP, fiscal expenditure or total retail sales of social consumer goods, the P-value
all pass the significant test, that is, the whole sequence is stationary.
(2) Co-integration test
From the results of unit root test in Table1, we can find that each variable has a long-term
equilibrium trend. That is, there is a co-integration relationship. In order to further explore the
possible linear combination among the variables, the co-integration test is carried out as
following:
Testing method
Kao test

Pedroni

Table3

co-integration test between variables y,x1, x2, x3
Statistics
Statistical value
ADF
-3.423284
Panel v-Statistic
-1.122703
Panel rho-Statistic
1.997441
Panel PP-Statistic
-3.294018
Panel ADF-Statistic
-2.382933
Group rho-Statistic
3.445522
Group PP-Statistic
-7.321291
Group ADF-Statistic
-3.678957

P-value
0.0003
0.8692
0.9771
0.0005
0.0086
0.9997
0.0000
0.0001

According to Table2, the accompanying probability P-values of Panel PP-Statistic, Panel
AD-Statistic, Group PP-Statistic, Group ADF-Statistic were less than 0.01, and the original
hypothesis was rejected at the 1% significance level, so there is a co-integration relationship
between the variables. The probability of Kao test is 0.0003, which also rejects the original
hypothesis at the 1% significance level, and further supports the conclusion that there is a
panel co-integration relationship between the variables.
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(3) the identification and establishment of model F test
Testing method
Redundant fixed
effects test

Table4 F test of Panel data model
Statistics
Statistical value
Degrees of freedom
F

0.884068

（14,131）

P-value
0.5775

As can be seen from Table3, F test with the probability of P-value is greater than 0.05, so
accepting the original hypothesis. Namely, we should select the mixed effect model, thus not
having to continue Hausman test.
Model settings
Based on the above test, the model is a mixed effect model, and the model is given as follows:
Yit
X
U
= ɑ + it β + it , t = 1,2, ...T; i = 1, 2, ..., N
The regression results
Yit =0.4098 GDPit +0.2243 CZit +0.5286 XFit -0.037 Dit

T= (1.6688)
(2.1105)
(2.6794)
(-1.68)
P=（0.0973） （0.0365） （0.0082） （0.0951）
R 2 =0.2953
S.E=0.1108
From the above results, we can see that the symbol of the coefficients of GDP, fiscal
expenditure and the total retail sales of social consumer goods is consistent with the reality,
which shows that the result is in line with economic theory. The P-value of the t statistics is
0.0973, 0.0365, 0.0082, 0.0951, all of which is less than 0.1, indicating that the estimated
value of the parameter is statistically significant.
The dummy variable reflects the hypothesis to be tested. The result estimated by the model
suggests that the coefficient in front of the dummy variable is negative, indicating that the
growth rate of the fixed assets investment in the last year is decreased by 3.7% than in the
previous four years and its accompanying probability P-value is significant at the level of
0.1.In short, there exists obvious end-game effect in the implementation of the regional
economic planning.
5. Conclusions
So far, no scholars have focused on the issue that the definite planning period has an effect on
the implementation of regional economic planning. We selected the data of 11th Five-Year
Plan and the 12th Five-Year Plan of 15 sub-provincial cities to establish a mixed effect model
and found that the deadline of termination has a significant effect on the implementation of
the planning. Compared with the previous four years, the growth rate of fixed asset
investment in the last year fell down 3.7%, from which we can conclude that there is
end-game effect in the implementation of the planning with a definite termination period.
The new perspective can provide new ideas for the declining effect of the implementation of
the planning, and then provide a new way to the development of regional economy. However,
how to solve the end-game effect existing in the regional economic planning via taking
concrete measures, making the effect of the planning improve and regional cooperation and
development continue with a steady level, is of greater importance. We leave these issues for
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future research.
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