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Logistics Service Supply Chain service quality inspection results 
contract coordination under information asymmetry

Aiming at the two-level service supply chain, which is dominated 
by logistics service provider (LS) and logistics service Platform 
operator (LP), it is faced with the problem of uncertain market 
demand and asymmetric information of logistics capacity 
service failure rate. Under the income distribution mode of LS 
and LP income sharing, this thesis uses the Stackelberg game 
principle to propose a cost-sharing compensation contract 
based on the result of capacity service quality test to coordinate 
the supply chain. The results show that the compensation 
contract of cost allocation can effectively solve the problem of 
information asymmetry and realize the growth of supply chain 
income. However, the overall supply chain income has not been 
maximized due to the inability to achieve the simultaneous 
coordination of LP's effort level and capacity supply decision.
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1. Introduction 
With the rapid development of China's logistics 

industry, logistics service supply chain has attr- 

acted wide attention, this new service supply 

chain can make up for the low level of informati- 

onization,lack of talent and insufficient funds in 

China's small and medium-sized logistics enter- 

prises at this stage. At present, China's logistics 

service supply chain is still in the initial stage of 

development, in order to promote its better dev- 

elopment and application, improve the logistics 

service supply chain operation in the process of 

logistics service quality appears to be crucial. 

Therefore, taking logistics service quality testin- 

g as the starting point, in the information asym- 

metry environment, this thesis studies how to 

apply the contract to the coordination of all part- 

ies under the test of capacity service quality.  

This has important practical significance for ex- 

panding market demand and increasing supply 

chain income. 

From the literature of the existing Research 

service supply chain coordination, the research 

on supply chain contract coordination, SHIBAJI 

PANDA[1]studies the supply chain contract coo- 

rdination problem of income sharing and cost 

sharing significantly reduces the channel confli- 

ct; LONG GAO[2] uses subsidy contract to opti- 

mize the double marginal effect of supply chain; 

The Wuzeyan[3]uses the master and slave gam- 

e and Nash game to coordinate the contra- ct, 

and studies the coordination of the supply chain 

based on the logistics platform according to the 

different supply capabilities of the suppliers. In 

the aspect of service quality contract coordina- 

tion, LEE CH et AL.[4]use quality compensation 

contract to study the coordination of supply ch- 

ain contract under the uncertainty of quality; Zh- 

ang Zhiyong et al.[5]studies the effectiveness of 

the reward and punishment contract to optimize 

the quality level of the service supply chain; 

Zhen Jie et al.[6]use the principal-agent theory 

to construct the guarantee contract based on 

internal quality inspection and external fault de- 

tection to realize supply chain coordination; Mo- 

u Xiaoli[7]establishes the functional relationship 

between quality loss and quality level in the tw- 

o-level supply chain model, and uses loss allo- 

cation strategy to optimize the supply chain. In  

the aspect of information asymmetry, WANG 

XH et AL.[8]use screening contract and order 

quantity contract to study the contract mechani- 

sm design of supply chain composed of risk ne- 

utral suppliers and retailers under the asymme- 

try of cost information; HU BY et AL.[9]using 

revenue sharing contracts to coordinate supply 

chains in an environment of uncertain supply 

and demand; Zhao Yangyang[10]proposes three 

kinds of contract models to coordinate the sup- 

ply chain and analyze and discuss its coordina- 

tion effect in the case of information asymmetry 

and asymmetry; Shi Wenqiang et AL.[11]uses 

the display mechanism to study the optimizati- 

on of emergency quantity elastic contract under 

the asymmetry of price stochastic and sales 

cost information. To study the level of service 

supply chain effort, the research methods in the 

traditional service supply chain are mainly 

applied to the logistics service supply chain. 

Guo Yanli et AL.[12]establishe the compensation 

contract model which is different from the prod- 

uct supply chain and is suitable for SaaS servi- 

ce supply chain; Liang Changyong et AL.[13]put 

forward the different influence mechanism of 

effort level on demand and price, and study the 

sharing mechanism based on technical effort c- 

ost and compensation cost to realize the coord- 

ination problem of cloud service supply chain. 

However, the existing research has not paid m- 

uch attention to the failure rate of capacity serv- 

ice and the influence of platform operator's eff- 

ort level on market demand and overall supply 

chain profit, and has not taken into account the 

important influence of capacity service failure 

rate and effort level on supply chain channel 

coordination under the background of intelligent 

cloud service and low cost. Therefore, aiming at 

the direction and insufficiency of the existing lit- 

erature neglect, this thesis constructs a two-lev- 

el logistics service supply chain, analyzes the 

influence of capacity service failure rate and 

effort level on supply chain coordination, in ord- 

er to provide theoretical reference for realizing 

the coordinated development of logistics servic- 
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e supply chain. Taking the two-level logistics 

service supply chain composed of logistics ser- 

vice platform operators and logistics service pr- 

oviders as the research object, this thesis anal- 

yzes the influence of capacity service quality 

inspection behavior on the overall supply chain 

income, and discusses the coordination effect 

of  using the cost-sharing compensation contra- 

cts[12-13] under the quality inspection results. 

Compared with the existing literature, it has the 

following characteristics: (1) based on the resu- 

lts of capacity service quality testing, this thesis 

establishes a cost-sharing compensation contr- 

act to coordinate supply chain; (2) The existing 

literature mainly discusses the income through 

the form of wholesale price and sales prices, 

and the thesis studies supply chain coordinatio- 

n under the distribution mode of income sharing 

among the two members of the supply chain. 

2. Problem description and model hypothe- 

sis 

A two-tier logistics service supply chain 

consisting of a logistics service provider (LS) 

and a logistics service platform operator (LP), in 

the course of its operation, LS and LP share the 

overall revenue of the supply chain, LP's 

income distribution ratio   is determined by LS. 

The specific revenue model is shown in Figure 

1. 

 

 

Fig. 1 Yield patterns 

 

When the market demand is uncertain fluctua- 

tion, because LP exists unit capacity informati- 

on Service cost osc , so in the capacity supply 

decision, will only take the maximization of 

their own income as the goal, often prone to 

the supply of capacity is less than the market 

demand, resulting in LS facing the risk of loss 

of opportunity income; LS, as the leading party 

in the logistics service supply chain, has the 

advantage of the failure rate information of 

capacity service, in order to reduce the risk of 

loss of opportunity income and increase its 

own income, LS may conceal the real capacity 

service failure rate, the external announceme- 

nt is less than the real value of the capacity 

service failure rate (0 1)f   , Misleading 

logistics service platform operators of the level 

of effort and capacity supply decision, and ulti- 

mately lead to the emergence of information 

asymmetry problems. 

In response to the above questions, the thesis 
makes the following assumptions and instruc- 
tions: 

 

 

(1) Assume that LS and LP are risk-neutral. 

 (2) Assume that LP effort costs are expressed 

in the form of 21

2
du . 

(3) Assuming that the market demand for 
logistics transport services X is expressed in 
the form of x a u = + + , Assuming that 

 ,b b  −  obeys its probability density function 

( )f  , the distribution function is the distributi- 

on of ( )F  , ( )F   is a continuous, micro, mon- 

otone increment function, and ( )1F −
 is the 

inverse function of the distribution function. 
(4) Assuming that there is only an asymmetry 
between LP and LS for the failure rate in 
information of capacity service, there is no 
other information asymmetry. From the above 
hypothesis, when q a u = + + , that is 

0 q a u = − − , market demand is equal to the 

capacity provided, supply and demand to 

achieve a balance; When 0[ , )b  − , market 

demand is less than the order volume, there is 

an oversupply situation, when 0( , ]b  , 

market demand is greater than capacity, there 
is a shortage of supply. 
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Table 1 parameter Symbol description table 

Parameter symbol Meaning and description 

q  
Logistics service platform operators require supply of capacity supplied by 

logistics service providers 

p  Benefits of Unit Capacity services 

  
Proportion of revenue allocated by logistics service providers to logistics 

service platform operators 

u  
The level of effort of logistics service Platform operators (technical cost, 

information management analysis, etc.) 

f  
Probability of failure of capacity services provided by logistics service 

providers 

  
Logistics service supply concealing the coefficient of failure rate of capacity 

service, (0 1)   

osc  Unit service cost of logistics service platform operators 

x  The total market demand 

a  The inherent scale of market demand, 0a   

  Sensitivity factor of demand to service level, 0   

  Demand disturbance factor 

r  Cost of logistics service providers to re-provide capacity for service 

h  Unit cost of capacity service quality testing 

v  
Compensation price of logistics service provider to logistics service 

platform operators 

 

3. Basic decision model of logistics service 

supply chain 

3.1 Basic decision model under centralized 

decision 

The goal of supply chain under centralized 

decision is to maximize the profit of the whole 

supply chain, and the expression of expected 

income of supply chain is:
                    

( )     21
1 min , max ,0

2
sp osp f x q p x q du c q rfq = − − − − − −

                  

（1） 

Solution (1) for the first and second order 
biases of u and q , the determinant of Hessian 

Matrix can be obtained:
                                                                                                 ( ) ( ) ( ) ( ) ( )

2 2 2 2

2 2

2
* * 0

2

sp sp sp spE E E E p f d

u q u q q u b

       −
− = 

                                             
（2）

 Therefore, when the maximum value of ( )spE   

exists under the centralized decision, the 

optimal order quantity 
*

jq  satisfies 
( )

0
spE

q


=


.it 

can draw the 
( )

( )
*

2

2

os

j

b c rf
q a u b

p f


+
= + + −

−
;Under the 

centralized decision, the supply chain has the 

optimal effort level 
*

ju , and satisfies the 

( )
0

spE

u


=


;From this, we can find the 

( )( )*
1 os

j

p f c rf
u

d

 − − −
= . 

From the above, the size of the order quantity of 

logistics service supply chain increases with the 

increase of LP effort level, and the effort level is 

affected by the failure rate of capacity service, 

which decreases with the increase of the failure 

rate of capacity service, which is in line with the 

actual situation. 

3.2 Basic decision model of information 
symmetry under dispersed decision 
When information is symmetrical, the expected 

return expression of LP is:
                                     

    

( )     21
1 min , max ,0

2
p osp f x q p x q du c q  = − − − − −                                     

（3） 

LS's expected return expression is:
                                     

( ) ( )   ( )  1 1 min , 1 max ,0s p f x q p x q rfq  = − − − − − −

（4） 

Solving the expected income expression (3) of 
LP about the first-order bias of q , that is 

( )
0

sE

q


=


; From this, we can draw the 
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 ( )
* 2

2

os
f

bc
q a u b

p f



= + + −

−
; To bring the obtained 

*

fq  

into the 
( )sE

u




; By the same token, we can 

obtain 
*

fu  as 
( )( )*
1 os

f

p f c
u

d

  − −
= . By adding 

*

fq  

and 
*

fu  to the expected income expression of 

LS and solving the first derivative of  , the 

income distribution ratio *  decision of LS can 

be determined. 
Proposition 1 Logistics service provider LS 

concealing capacity service failure rate will lead 

to logistics service platform operator LP to 

improve the level of effort and capacity supply 

decision. 

Prove: Solving the first derivative of f  on the 

optimal decision 
*

fq  and 
*

fu  under Information 

symmetry, we can draw the 

*

0
fu p

f d


= − 


and

* 2

2

2

[ (2 )]

f os
q pbcp

f d p f

 




= − −

 −
; 

Obviously 
*

fq  and 
*

fu are about the subtraction 

function of f ; That is, as f  continues to 

decrease, LP will improve its decision-making 

on the level of effort and the supply of capacity, 

Therefore, when LS announces to LP less than 

the real value of the capacity service failure rate, 

it will mislead LP to improve the level of effort 

and capacity supply decision. 

3.3 Logistics Service Supply chain in infor- 
mation asymmetry under decentralized dec- 
ision 

When the information is asymmetric, the LS 

announces the service failure rate f  of the 

capacity less than the true value of the LP. At 
this time, the decision expression of the LP is: 

              ( )     21
1 min , max ,0

2
p osp f x q p x q du c q           = − − − − −             （5） 

The real income expectation expression of LP is: 

              ( )     21
' 1 min , max ,0

2
p osp f x q p x q du c q          = − − − − −              （6） 

In order for LS not to be aware of its behavior of concealing the service failure rate, the LS expresses 
the expected return expression as: 

               ( )    (1 ) 1 min , (1 ) max ,0s p f x q p x q r fq           = − − − − − −            （7）   

The true expected return expression for LS is: 

               ( )    ' (1 ) 1 min , (1 ) max ,0s p f x q p x q rfq         = − − − − − −            （8） 

Solving expressions (5) about the first derivati- 

ve of q , we can conclude that when information 

asymmetry, LP's decision on the supply of cap- 

acity is 
* 2

(2 )

os
f

bc
q a u b

p f
 

 
= + + −

−
; By adding 

*

fq  

to the formula (5), we can determine that LP's 

decision on the level of effort is 

* [ (1 ) ]os
f

p f c
u

d


  − −
= ; By adding 

*

fq  and 
*

fu  to 

the expression (7), we can determine the 

decision of LS on the ratio 
*

  of income 

distribution when the information is asymmetric. 

Proposition 2 Logistics service provider LS 

concealing the failure rate of capacity service 

will improve its own income, and lead to the 

reduction of LP income of logistics service 

platform operators. 

Prove: According to the expression of capacity 

supply, the capacity supply q  is about the 

increase function of the effort level u , Solving 

expressions (4) about the first derivative of u , 

We can draw the [(1 ) (1 ) ] 0s p f rf
u


 


= − − − 


, 

Obviously raising the level of effort will boost 

the increase in LS earnings; Similarly, solving 

the expression (4) about the first derivative of q , 

we can draw the 0s

q





, According to the 

derivation of Proposition 1, LS concealing the 

failure rate of capacity service will mislead LP's 

decision to improve the level of effort and 

supply of capacity, that is, it can be proved that 

LS concealing capacity service failure rate 

helps to improve their own earnings. 

When the real capacity failure rate is f , for LP, 

the optimal capacity supply and effort level is 
*

fq  and 
*

fu , Because LP is misled by the error 

information of LS, the decision result of LP is 
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*

fq  and 
*

fu  when the information is asymmetr- 

ic, and both are greater than 
*

fq  and 
*

fu , 

Therefore, under the wrong decision 
*

fq  and 
*

fu , LP can not realize the maximization of its 

own income, that is, the expected return of LP 
is less than the value under the optimal 

decision 
*

fq  and 
*

fu . 

4. Contract coordination based on quality 

inspection results 
Because the cause of capacity service failure is 
not only the problem of LS itself, the wrong 
decision of customers will often lead to the 
occurrence of capacity service failure rate, so 
the quality of capacity service is detected to 
avoid that the logistics service providers need 
to carry out two services due to the customer's 
own problems. This can save the service costs 
while avoiding the loss of revenue. In order to 
expand their own revenues, logistics service 
providers choose to conceal the service failure 
rate of logistics service platform operators. 
Obviously, in order to prevent their own inform- 
ation hiding behavior from being discovered by 
logistics service platform operators, they will 
not actively encourage logistics service platfor- 
m operators to participate in capacity quality of 
service testing. Therefore, under the informatio- 
n asymmetry, logistics service providers are 
more suitable for capacity service quality inspe- 
ction. However, as the cooperation time betwe- 
en the two parties grows, the logistics service 
platform operators will eventually be aware of  
 

the information concealment behavior, and the  
supply chain will become extremely unstable. 
Therefore, in order to promote the stability of 
the logistics service supply chain under infrom- 
ation asymmetry, it is necessary to establish 
corresponding contracts between the two parti- 
es for coordination. 
According to the previous analysis, the logistics 
provider conceals the failure rate of the transp- 
ortation service, which will mislead the logistics 
service platform to improve the effort level and 
capacity supply. The logistics service platform 
needs to bear the effort cost. At the same time 
of pay cost, the service failure rate is greater 
than the false information, resulting in the logis- 
tics Service platform operators did not get reci- 
procal returns, that is, the cost paid is greater 
than the revenue, resulting in a decline in profits. 
Therefore, in view of the high cost of logistics 
service platform operators, the thesis proposes 
that the LS can mobilize the enthusiasm of the 
LP by using the cost sharing method based on 
the result of the service quality inspection. 
The logistics service provider detects the result 
based on the quality of the service, that is, 
when the test result is the failure of the capacity 
service provider's own factors, the logistics ser- 
vice provider compensates the platform operat- 
or according to the price v   to share the part 
cost of the platform operator., thus promoting 
coordination and stability of the supply chain. 

LP and LS cooperate under the coordination of 
cost-sharing compensation contracts. The deci- 
sion function of LP is: 

           
( )     21
1 min , max ,0

2

xt

p osp f x q p x q du c q v fq             = − − − − − +
        

（9） 

The real profit function of LP is: 

           
( )     21

' 1 min , max ,0
2

xt

p osp f x q p x q du c q v fq             = − − − − − +
        

（10） 

After LS carries on the capacity service quality inspection and participates in the cost-sharing 
compensation contract, its external profit expression is: 

       ( )    (1 ) 1 min , (1 ) max ,0xt

s p f x q p x q r fq h fq v fq               = − − − − − − − −
   （11） 

LS's real profit expression is: 

        ( )    ' (1 ) 1 min , (1 ) max ,0xt

s p f x q p x q r fq hfq v fq              = − − − − − − − −
    （12） 

To solve the first derivative of q  on an 

expression (9), the optimal capacity supply 
decision of the logistics Service platform 
operator LP under the compensation contract 
of cost allocation is 

 
* 2 ( )

(2 )

xt osb c v f
q b a u

p f
 




 

−
= + + −

−
; Similarly, by 

adding 
*xtq  to the expression (9), the optimal 

effort level decision can be obtained as 
* (1 ) ( )xt osp f c v f

u
d



    − − −
= ; By adding 

*xtq  



Tao Dai et al., IJIBM, 2019; 3:15 

                     IJIBM: https://escipub.com/international-journal-of-industrial-and-business-management/                        7 

and 
*xtu  to the expression (9), we can get the 

decision of LS on the ratio 
*xt

  of income 

distribution when the information is asymmetric. 
From the expression of the optimal decision, it 

can be seen that the compensation contract of 

cost sharing is beneficial to promote the logisti- 

cs service platform operators to improve the su- 

pply of capacity and the level of effort, which is 

in line with the original intention of logistics ser- 

vice providers to participate in contract coordi- 

nation. 

Proposition 3 after the compensation contract 

coordination of the cost allocation, the logistics 

service provider conceals the influence of the 

failure rate of the capacity service on the logi- 

stics platform operator's decision and the size 

of the compensation price, when the compens- 

ation price is greater than the Unit Capacity 

service income p  equal to the logistics 

platform operator, Cost-sharing compensation 

contract can solve the problem of information 

asymmetry caused by concealing the failure 

rate of capacity service. 

Prove: Solving the first derivative of  
*xtu  and 

*xtq  about   under the optimal decision of 

contract coordination, we can draw 

 
*

= ( )
xtu

v p f
d

 
 




−


 and  

* 2

2

2 (2 )
= ( )

(2 )

xt

osq b f v c
v p f

d p f

 
 

  

 −
− +

 −
. Obviously, when 

v p , 
*xtu  and 

*xtq  increase with the increase 

of  . Therefore, =1 , that is, under information 

symmetry, the optimal decision 
*xtu  and 

*xtq  of 

logistics service platform operators reach the 
maximum. The problem of information asymm- 
etry is solved. 

The coordination of supply chain can be realiz- 
ed when the optimal decision of logistics servi- 
ce platform operators approaches the optimal 
decision under the centralized decision under 
the coordination of contract. According to 

* *=xt

ju u  and 
* *=xt

jq q , 

(1 ) (1 )
v = vu q

p f p f rf

f

 



− − − −
  can be obtained. 

Obviously, the cost-sharing compensation 

contract can not make 
*xtu  and 

*xtq  equal to the 

optimal decision at the same time under the 
centralized decision. 
In order to ensure that logistics service provid- 

ers and logistics service platform operators are 

willing to provide and accept contracts, it is 

necessary to ensure that the respective earnin- 

gs of both parties after the contract coordination 

have increased, that is, to meet the 

' = '

' '

xt

p p p

xt

s s s

n

n

 

 

 

 

 


= 
, where pn  and sn  is constant, 

p sn n+  equals the contract coordination of the 

overall supply chain income, at this time the 

supply chain members can adjust the size of  

pn  and sn  to realize the elastic distribution of 

the expected earnings of LP and LS. At the 

same time, parameter ( , )v  has a feasible 

area, when the corresponding threshold is 

exceeded, the contract loses its coordination 

function, and the corresponding analysis will be 

given by a concrete example. 

5. Analysis of numerical examples 
In order to discuss the coordination effect of the 

analysis model more intuitively, this thesis mak- 

es a concrete example analysis of the deriva-

tion results of the model, and discusses the 

influence of the change of the concealment 

coefficient   on the supply chain decision and 

the expected income under the decentralized 

uncoordinated decision; Comparing the optimal 

decision and expected income under decen-

tralized uncoordinated, compensation contract 

coordination and centralized decision, and ana- 

lysis the coordination effect of compensation 

contract under the test of service quality; Draw- 

ing the growth chart of the expected income of 

LP and LS under the coordination of compen-

sation contract, this thesis discusses the feasi-

ble domain of parameter ( , )v  change, and di- 

scusses the practical significance of adjusting 

parameter ( , )v  in feasible domain to realize 

the elastic distribution of income between LP 

and LS. Refer to the relevant literature[14], the 

failure rate is usually around 0.05, the maxi-

mum possible value is 0.1, the minimum pos-
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sible value is 0.01, the basic parameters are set as follows table 2: 

Table 2 Parameter Table 

P(102) f  
a (103) b(103) osc

(102) h(102) r(102) d     

5 0.05 300 20 0.2 0.1 0.5 1 1 0.5 

 

(1) Sensitivity analysis of concealment coeffi-
cient   
In order to discuss the impact of logistics ser-

vice providers on the overall supply chain de-

cision and revenue by concealing the failure ra- 

te of capacity service, the results of the overall 

supply chain decision and revenue under dif-

ferent concealment coefficient   are obtained 

according to the parameters and model derived 

from table 2, as shown in table 3: 

 
Table 3 Impact Table of concealment factor X on decentralized non-coordinated decision 

  
*

fu  
*

fq  
*

f  
( )pE   

( )sE   
( )pE  + ( )sE   

0.1 0.0372 303.217 0.04768 5.66429 1316.807 1322.471 

0.2 0.0364 303.202 0.04776 5.775612 1316.637 1322.413 

0.3 0.0356 303.187 0.04784 5.886921 1316.467 1322.354 

0.4 0.0348 303.172 0.04792 5.998217 1316.297 1322.295 

0.5 0.0340 303.156 0.04800 6.109503 1316.123 1322.233 

0.6 0.0332 303.141 0.04808 6.220772 1315.953 1322.174 

0.7 0.0324 303.125 0.04816 6.332031 1315.779 1322.111 

0.8 0.0316 303.109 0.04824 6.443275 1315.605 1322.048 

0.9 0.0307 303.093 0.04832 6.554505 1315.431 1321.985 

 

As can be seen from table 3, the optimal level of 

effort and capacity supply of logistics service 

platform operators increases with the increase 

of concealment degree, and the cost of deci-

sion increases is greater than the actual return, 

so the revenue of logistics service platform 

operators is decreasing, and gradually trans-

ferred to logistics service providers; This phe-

nomenon is consistent with the purpose of the 

logistics service provider concealing the ca-

pacity failure rate. At the same time, because 

the logistics service provider's concealment of 

the capacity failure rate behavior misled the 

logistics service platform operator to improve 

the level of effort and promote the growth of 

market demand, so the overall income of the 

supply chain gradually increased. However, 

due to the decline of logistics service platform 

operators, so from the LP to maximize the 

benefits of the point of view, at this time the 

logistics service supply chain is unstable. 

(2) Analysis of coordination results of cost-shar- 

ing compensation contract 

In order to solve the problem of information 

asymmetry and promote the stability of logistics 

service supply chain, this paper uses cost-shar- 

ing compensation contract to coordinate the 

supply chain. Combined with the results ob-

tained in table 3, the coordination effect and 

practical significance of the compensation cont- 

ract are analyzed by comparing the decision re- 

sults under decentralized uncoordinated, com- 

pensatory contract coordination and centralized 

decision making, as shown in table 4: 

 

Table 4 Comparison table of decision and income before and after compensation contract coordination supply 
chain 

 

Dispersed decision 
without coordination 

( =0.1)  

Cost-sharing compensation 
contract coordination 

Centralized 
decision 
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LP's earnings 5.66429 13.00044 - 

LS's earnings 1316.807 1378.55760 - 

  0.1 1 - 

u  0.0372 0.0441 4.525 

q  303.217 315.516 323.602 

  0.04768 0.01174 - 

v  - 7.475 - 

Total revenue of 
the supply chain 

1322.471 1391.55804 1363.340 

 

As can be seen from table 4, under the optimal 

income distribution ratio   decision of logistics 

service providers, the cost-sharing compensa-

tion contract helps to promote the improvement 

of the level of effort and the supply of capacity, 

increase the income of supply chain members 

and the overall supply chain, and solve the 

problem of information asymmetry, but be-

cause it is unable to promote the level of effort 

and capacity The overall revenue of the supply 

chain only gets the suboptimal solution, and the 

maximization of the income is not realized. 

Using MATLAB to draw the relationship be-

tween the change of parameter ( , )v  and the 

increase of LP and LS earnings under contract 
coordination, as shown in Figure 2 and 3: 

 

Fig. 2 LS's optimal expected income growth graph       Fig. 3 LP's optimal expected income growth graph 

 

As can be seen from figures 2 and 3, the ex-

pected return of LP and LS can be increased 

simultaneously by adjusting the size of the 

parameter ( , )v  within the feasible domain 

range. When the proportion of income distribu-

tion is less than 0.05, the coordination result of 

compensation contract is more favorable to LS, 

on the contrary, it is more favorable to the ex-

pected income growth of LP. LS's expected 

income growth chart is saddle-like, that is, the 

compensation price has a peak at different 

income distribution ratio, And with the increase 

of the proportion of income distribution, the 

peak point of compensation price decreases 

gradually; As the party receiving compensation, 

the growth chart of LP's expected income in-

creases with the increase of parameter ( , )v . 

In the actual operation, LS can take advantage 

of the change relationship between parameter 

( , )v , flexibly adjust the distribution of supply 

chain income, realize its own expected income 

growth and ensure the stable development of 

logistics service supply chain. 

In order to show more intuitively the effect of the 

change of parameter ( , )v  on the expected 

return of LP and LS, We draw a diagram of the 
impact of the respective changes of   and v  

on supply chain earnings, as shown in Figures 
4, 5, 6, 7: 
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Fig. 4 X-Z Perspective diagram in Figure 2            Fig. 5 X-Z Perspective diagram in Figure 3 

 

Fig. 6 Y-Z Perspective diagram in Figure 2           Fig. 7 Y-Z Perspective diagram in Figure 3 

 

As can be seen from figures 4 and 5, with the 

increase of the proportion of income distribution 

 , the expected income of LS decreases 

gradually, and the degree of reduction in-

creases gradually, and the expected income of 

LP grows steadily. From the relationship shown 

in Figure 6 and 7, for LS, the relationship be-

tween the change of compensation price and 

the expected income is no longer monotonous 

increment or decreasing, but the existence of 

the optimal compensation price makes LS in-

come to achieve the best. It is worth noting that 

when the compensation price is greater than 

the optimal value, LS's expected income shows 

a sharp decline trend, and the relationship 

between LP's expected income and compen-

sation price is still steady growth. Therefore, 

when LS adjusts parameters, the increase of   

and v  should be very cautious, the size of   

and v  should be adjusted to a small extent, 

and the optimal equilibrium point should be 

found by observing the changes in the market. 

The above analysis is for LP and LS each ex-

pected earnings growth, but the feasible do-

mains that satisfy the expected revenue growth 

of LP and LS are different. Obviously, it is only 

in the common feasible domain of LP and LS 

that the parameter x can be adjusted in order to 

realize the co-win of the members of both sides 

of the supply chain. Therefore, on the basis of 

figures 2 and 3, the respective parameters of 

LP and LS are plotted, as shown in Figures 8 

and 9: 
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Fig. 8 X-Y perspective diagram in Figure 2             Fig. 9 X-Y perspective diagram in Figure 3 

 

As can be seen intuitively from figures 8 and 9, 
the feasible area to realize LP expected earn-
ings growth is much larger than the feasible 
area to achieve LS expected earnings growth, 
and when the two diagrams are superimposed, 
the coincident area is the feasible domain to 
realize the simultaneous growth of LP and LS 
expected income, in this area, by adjusting the 

parameter ( , )v , it can effectively meet the 

different requirements of LP and LS for ex-
pected income and realize the elastic distribu-
tion of supply chain income. 
6. Conclusion 
In a two-level service supply chain consisting of 
logistics service provider LS and logistics ser-
vice platform operator LP, the thesis discusses 
the impact on the overall supply chain when 
logistics service providers conceal the service 
failure rate and mislead the decision of the 
logistics service platform operator. Through the 
analysis of the income and cost components of 
the supply chain members, using cost-sharing 
compensation contract to coordinate the supply 
chain, combined with the analysis of examples, 
the following conclusions are drawn: 
(1) The improvement of the level of effort is 
conducive to the growth of supply chain reve-
nue, but the improvement of effort level will lead 
to the increase of cost, so there is a zero point 
where the supply chain income reaches the 
optimal level. When LP makes decisions, it can 
determine the optimal effort level according to 
changes in market demand and related influ-
encing factors to maximize revenue. The in-
crease in the service failure rate will lead to a 
decline in the overall revenue of the supply 

chain, so LS can increase its own revenue by 
reducing the service failure rate. 
 (2) The cost-sharing compensation contract 
can effectively solve the information asymmetry 
problem caused by the logistics service pro-
vider concealing the service failure rate, realize 
the expected revenue growth of the logistics 
service provider and the logistics service plat-
form operator, and improve the stability of lo-
gistics service supply chain operation, and 
promote the healthy development of the supply 
chain. 
 (3) The cost-sharing compensation contract 
cannot achieve the coordination of the effort 
level and the capacity supply chain at the same 
time. Therefore, the coordination result only 
obtains a sub-optimal solution, and the overall 
supply chain revenue is not maximized. 
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